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CHAPTER I 

INTRODUCTION 

Rapid urban population growth rates ,rgely a result of 

rural-urban migration are characteristic of many present-day 

less developed countries including Tun!-ia. T)ble ].] s;how8r 

that. Tunis, Tuisia's largest city, glew tit, ,m annual rite of 

5.9 percent between ]956 and 196(u - /  'ur.iigthe saine period 

the 	Tunisian population increased at an annual rate of 2.6 per

- /cent. Using this figure for the natural rate of population 

growth in Tiunis, net migration flows contributed more than half 

of the city's growth during the decade.
 

There is considerable variation in the growth rates of the 

other urban centers shown in the table. With the exception of. 

Le Kef, they all grew more slowly than did Tunis. In the coa.-ta] 

plains of the Sahel, Sfax, the country's second lr'gest ciLy, grew 

at an annual rate of 3.3 percent, a small part of which can be 

attributed to net immigration. The third largest city, Soussc,
 

grow at an annual rate of 2.1 percent, and thus apparently ex

perienced net out-migration.
 

l/The growth rates in Table 1 refer to the Tunlsian populat,:ion 
only. The overall populations of the large cities, including 
foreigners, grew more slowly over the period ref]ecting the 1a'ge 
numbers of French and other foreigners who l.eft the country fol]
lowing independence in 1956. 

-/Republique Tunisienne, Direction de 1' Amenagement. du Tor
ritoire, Les villes en Tunisie: Annexe, prepared by Groupe Iluit, 
(Tunis, 1971), p. 431.
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Table 1.1. 1966 population and annual growth rates 1956-1966 
for selected Tmi.ian urban areas* 

%Annual Growth Ratc:; 
1966 Population (1956-.966) 

Tunis 721,126 5.88 

Sfax 221,104 3.25 

Sousse 146,925 2.01 

Bizerte 67,915 4.45
 

Kairouan 47,313 3.58
 

Menzcl Bourghlba 34,745 4.88
 

Gafsa 35,348 3.45
 

Bej a 30,963 3.83
 

Le Kef 23,244 5.91
 

*Figures exclude non-Tunisians.
 

Scarce: Republique Tunisienno, Direction de I'menri:g,omen

du Territoire, Les villes en Tunjsie: Annexe, prepared by Groupe
Huit (Tunis, 1971), p. 439. 



3 

Faced with the prospect of continued rapid urban growth,
 

especially of Tunis, policy makers have expressed considerable
 

interest in migration. This is evidenced by frequent discussion
 

in government documents and the newspapers of rural-urban migrrs

tion and of the urban problems it is thought to create and/or 

intensify. Some steps have already been taken to slow migratinn 

and additional measures are being considered. Proper evatuati(n 

of the effects of migration and the relative merito of alternia

tive methods of altering future migration flows requires broild 

knowledge of the migration process.
 

Tunisian Migration Research 

Migration in Tunisia has been the subject of a number of 

research efforts primarily by those interested in its demograjhic, 

sociological, and geographic aspects. Previous research ha-,
 

provided valuable information about the rates and pattern.; of 

migration flows and the transition of migrants from rural to urban
 

society, but has been much less illuminating regarding thme rela

tionship between economic factors and migration, particularly
 

those that may act as determinants in the decision to leave the 

rural areas. 

Picouet provides the most complete descriptions of past and
 

more recent migration streams in his analyses of population
 

census data from the first census in 1921 to the latest in 1966.3/
 

I/Michel Picouet, Description et analyse, rapide de: miME:

tions interieures e_ Tunisie, Institut National de la Statistique 
(Tunis, 1970); and, "Apergu des migrations inte'rieure- en Tuni,-ie," 
Population, Num~ro Special (Mars, 1971), pp. 125-148.
 



His conclusions are based on relative change,., in populaLion he.

tween regons for the earl ier censuses al(1 on tho ru:;uI t:: )f' IW
 

questions 
 relating to past migrations of those enumerated which 

were included for the first time in the 1.966 census.-4'
 

Picouet's research points out that the rapid growth of 

Tunisian urban areas began over forty years ago when Tujim.ia wav:
 

a French Protectorate. Traditional migration patterns had con

sisted primarily of the drift of nomads others
and from the arid 

South and the Center to the more fertile areas in the northern 

regions. These patterns were changed in the 1920's and ]193U', by 

the concentration of the best agricultural land, erperial]y in 

the North, in the hands of colonialists who proceeded to rapidly 

mechanize their extensive grain operations. Deprived of the be.[, 

grazing and farm land, Tunisians were concentrated in the ]e.: 

fertile hills and mountains in the North and Center, the denrel.
 

populated coastal plains of the Sahel, and the in the
oase, Soiith.
 

Picouet observes that concurrent with these changes in the
 

agricultural 
 sector was an expansion of industrial and commere]j:1 

activity in the urban areas. These developments stimulated lari'e

scale population shifts especially to the Northeast which included 

the most important industrial centers, Tunis and Bizert.e-Menze]
 

Bourghiba.
 

/Although they repre;ent an important source of migration
data, the nature of the two questions asked in the 1966 cen:usn ahiiLthe last area of residence and the year of migration l imit the U:es;
that can be made. The limitations are discus:sed and most of ihu 
census results regarding migration are reported in R61publique
Tunisienne, Secrdtariat d'Etat au Plan et aux Finances, Direction 
G6nrale du Plan, Recensement E. ne'rale de ]a population, , mai lg : 
Migration, 3ieme Fasicile, n.d. 

http:Tujim.ia
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The proportion of the population living in the Northest
 

increased from 22 percent to 29 percent between 1936 anid 19/,6 

while the proportion in the other regions, the Haut TellY, 2 ahw, 

Center, and South all declined. The Northeast increaso, it-; 

domination in the years following World War .I espec:ia]ly belwr:r,, 

1956 and 1966, growing to 32 percent of the population. licoiodi. 

attribuite:s part of this latest growth Lo the large number:; ,of' 

Tutnisians who moved to the urban areas, mainly Tuni.s, to fiII 

jobs left vacant by the departing foreigners after .1956, and Vio a 

genera- anticipation of new urban economic opj ortun tlie.- f'ol .1owitig 

independence. fie also notes that the rapid rates of rura-urra 

migration indicated by the census appear to have accelerated a!te 

1963 and to be continuing without diminution.
 

The predominant role played by Tunis is a striking fet.ure 

of Picouet's analysis. The gouvernora of Tunis incren:;ed it.:; 

propnrtion of the population from eight percent in 1936 to .17 ver

vet, .in1966, and grew at an annual rate of 4.6 percent over the 

thirty year period. Tunis was the destination of 58 pljreent of 

all migrants enumerated in the 1966 census who had changed 

!,ouvernorats, and migrants made up fully 36 percent of the 

- /Povfrnorat' s population. 

Tunis attracts migrants from all parts of the country ar, 

shown in Figure 1.1, borrowed from Picouet, which is baed on 

*5/Data from the 1966 census show that 54 percent of' the Iahr 
force i n the pouvernorat of Tunis were m grtmit:3;. §Z-publ ique 
Tunisienrie, Secr~tariat d'Etat au Plan et a I 'Economic J'tLi iJe,', 
Recen:sement. 1,n6ra]e de Ia population, I Ma_ 1i 6: Carneerlitque. 
6conorique;, n.d., p. 90; and unpublished 1.966 census data from 
1nstitut National de la Statistique.J 
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Fiur II Mirto IoTn: 

Source: 	 Michel Picouet, "Aper 1u des. migration.s inL~rieom.*:s 
en Tunisie," Population, Nuimiro Sp~ecial (Mars., ]'y'iJ), 
p. 132. 



7
 

net migration flows between the different areas of Tunisia and
 

Tunis.
 

In terms of both numbers of migrants and the rate 01' migia

tion (migrants per 1,000 population), the most important soure 

of migrants was the Haut Tell consisting of the gouvernr)T': r 

Beja, Jendouba, and Le Kef which together provided 36 percent orf 

Lhe migrants to Tunis. 

The second mosL important source is the South elic,-lal ], tij, 

pouvernrorats of Medenine and Gabes. Gafsa, als;o in ti," Suld11, 

provide:i relatively few migrants to Tunis due, aeeorU.ing t, l'ii.,fl 

to the opportunities provided by its phosphate mines,. 

In the Sahel, the £ouvernorat:; of Sous:.:e and Sf'ax are th,, 

origins of 12 percent and 7 percent of the migrants to 'lTuni:; re

spectively, while as a region the Center consisting of Kairouan aind 

Kanserine is the least important source providing only nine percenL 

of the total. The two neighboring gouvernorat:;, Bizerte and labeu], 

which along with Tunis form the Northeast region, are the source 

of 17 percent of the migrants to Tunis. 

Picouet concludes that, with the exception of the South, rate:; 

of migration are inversely related to the distance between Tunis 

and the area of origin. He also observes, as indicated by the 

smaller arrows in Figure 1.1, that certain regional urban cent~cr:; 

act as relay points attracting residents of surrounding ruril aro,':: 

and small towns and, in a second stage, sending migrants to Turii:. 

In the case of larger cities like Sfax, Sousse, and BizerLe the 

attraction extends to other regions as well. The two-stage prove,"," 

appears to act within a single generation with the same migrant, 
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moving first to the regional center and then to Tunis. Picouet
 

notes, however, that the nature of the data precludes a defirite
 

conclusion about the time-span involved.
 

This two-stage process and the size of the different refrig,,.
 

centers give rise to differences in the kind of backgroiind of' 

migrants to Tunis from the various areas. For example, th.! r(I:L

tively large sizes of the cities of Sousse and Sfax, Lheir ro(,1 

as relay points, and the generally more urban populatio1n In thie 

Sahel result in 78 percent of the migrants to Tuni-s endril: frr, 

urban areas, according to Picouet. Conversely, migrants from tihj 

Haut Tell) South, Center, and Northeast all tend to come from
 

rural areas with only about one-third coming from urb:in arer';.
 

In addition to migration to and from Tunis, there are other
 

less important inter-regional migration flows. These are shown
 

in Figure 1.2, also from Picouet, which indicates the relative
 

magnitudes of the net migration flows between regions other than
 

Tunis. As before, the principal zones of departure are the Haut
 

Tell, the South, and the Sahe] around Sousse. These flows are
 

directed primarily to the industrial centers of Bizert.e-Menzel 

Bourghiba and Sfax, the mining center at Gafsa, and the rich ag

ricultural area of the Cap Bon in Nabeul. Nabeul has also recortly 

developed into an important area for tourism. As before, the 

regional centers of Beja, Le Kef and Gabes act as relay points in 

.hese migration flows.
 

In addition to establishing the rates and patterns of the
 

various migration flows, Picouet obtains from the 1966 census
 

results some detail on the demographic characteristics of the
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migrants. Migrants are relatively young and predomirate-ly i nn,] 

with the percentage of males increasing the greater is the dlt'uice 

of the migration. Migration of households to Tunis is more comir.,ri 

from the Haut Tell and other relatively close rural "ren.; wh i c 

migration from the more urban Sahel and from the Soxth consli: 

mainly of single men. 

In addition to the work of Picouet, there h-.ve been a 

of other studies of Tunisian migration, many of which apr ',', 

together in a special issue of Revue Tunisienne de Seiciee: 

Sociales devoted to migration. These fall i.nto two broeid (to1 hyI'. 

The first category consists of exploit' i,-ons of the cenrmu, 

data for more detailed analyses of migrat:on into and within 

specific areas. Included in this category are the studic. oi 

Bechir and El Aouajgi for the Pouvernoiat of Tunis, "Od At. Fr 

- / the Sahel. 6 These studies describe population chungo:' tjver t. ,, 

the origins and destination of migrants, and provide :ome ifr -::

tion on the nature of the various w-eas and their economier. 

The second category of migration research consists of analy:'' 

based on primary and secondary data in addition to censu, resin V. 

These studies generally provide more information about the de,:,

graphic and, other characteristics of the migrants and have been 

primarily interested in the kinds of economic and social probiel.:: 

encountered by migrants in the urban destination areas. 

W/Mongi P.chir, "Croi.-sance demIograph.ique du gouvernorat dho 
Tunis, 1956-1966," Revue Tunisienne de Sciences Socrjule,- No. 23 
(Decembre, 1970) , pp. ]5-38; Mohamed E] Aouani , "Let Fol FatIi ol: 
rurales de la region de Tunis, RTSS, No. 23 (Dlcembre, 
pp. 39-90; Habib Attia, "Croissance et migrations de.; pOpul:itioni" 
Saheliennes," RTSS, No. 23 (De'cembre, 197), pp. 91-118. 



....- .. Foi, exampl, i hiv study of.migratLon to the ,jmal.I .nor .!mu. . 

ia ... .. 

::, ; :the" urban :soe 7-/ Another study was done by a researchi url L., ? . 

.. . --.t ----rn.,;of- ion~a d.thie-degr ee-of -integratiion-ofO migran i nt.. .......
 

o Lhe 

~phate 	 mines in Gafsa, primarily the geographic origins of the
 

-


GopHiwihdiscusses 	 migration as it e Lte. phos

miners and others,who moved to Gafsa.V


::': Studies by Deloge and Sebag in the 1950's and Cauehe more
 

i~iiii:; iirecently considered bhe settlement patterns, occupation:-n, and
 

: I!general standard of living in different sections of Tun.is inhabitLed
 

!I
i!; 	 mostly by recent: migrants.2/ The size and quality of the data
 

I .. . 
bases of these studies is insufficient to.al]ow generalizations
 

; about migration to Tunis considering the nwiiber of migrants and
 

~their heterogeneity;-


In recognition of the need for better and updated data aboiilt
 

, 


irations Frae J.CucTru~ut whPais:h dscues 	 it Lo56);hJh.s 

miner 	 whoemoedu ob-il duGafsa.-,"Bulei
" 	 the InstitutandotesNational de la Statistique conducted a large sampl e
 

geerlstnar f.iin.i.ifeen.ec.n.o..n..inai e 
survey of migrants in Tunis in 1972 and has plan!- for extending
, !l~i recently ctoniderd he, Noettlemetpattern ,occpato. an40
 

/ii; ..I its survey efforts to other urban centers in the near future.
A.
,;:, 	 7/Hechm~i Karoui, "Mateur, lieu d'immigration," RTSS, No. 23
 

AA I'A A A ,rA ., PP. 119-142.
 

AA,,Amette-Groupe uit, "Les migrations dane la rfgion minj.re
 

! du Snd,11 RTSS, :No'.-23 (DWcembre, 1970), pp. 175-208. 
For-MloD', e, Les perspectives de t.urbanisme Tunishenno," 

Bul Ietn Eur aou i ocernd m isnly w Not 10,(Maj. ]-955)pat.con 


Sebty 	 sudy d a rercn de.
thepp ur Paci ,Anter wa e 
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Some of the results of that survey and of other studIes w!]lI 

be considered again in later chapters. But the important charictor 

.-- istic of--previous- migration -rosoarch--in Tuni sia i s the-pauc:ity cof

information about economic aspects of migration in generil un,, 

about the migrants' backgrounds before leaving the rural aro,,:r in 

particular. For example, a unanimous conclusion of previou; re

search, and of other observers as well, is that unemployuent, 

underemployment, and poverty are the root cause of current rrl

urban migration. These are usually then related to characterirtics 

of the various areas which contribute large numbers of migrantr;
 

population density in the Sahel, population density and the type
 

and organization of the agricultural sector in the Haut Tell, 

and the limited agricultural opportunities in the arid South. 

However, although there may be apparent strong correlations be

tween rates of migration and area-wide indications of unemploy

ment and income, there is a need for analysis of the relation

ships between these and other factors and migration at a micro

level. None of the previous research has demonstrated that those 

who migrate from rural areas are poorer or richer than those who 

remain, nor do they provide evidence of any other differences in 

terms of employment, income, and wealth that may exist between 

migrants and non-migrants. Similarly, none of the previous re

search attempted a quantitative investigation of the effecLs and
 

interrelationships of various factors proposed as the motivrting 

forces behind rural-urban migration behavior.
 

Although previous research has provided some genern] indica-t 

tions of the selectivity and causes of the migration process, the 

... . . : . . . . • . 

1' . i i . i . " • ' -:. i- - : 
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importance of the policy decisions being made, at least partly 
in
 

consideration of their expected effects on migration, require,'!
 

and deter-L , systematic-empiricalnvestigationof theselectivity 

This kind of inforwtn
minants of Tunisian rural-urban migration. 

needed both to evaluate the effects of migration on thetion is 

rural sending areas and the urban destinations, as well as to 

of policy choices on rural-urban milria'predict the likely effects 

tion flows'.
 

The present study is designed to provide some of the needed
 

arn.
information by analyzing migration from a particular rural 


. The decision was made to concentrate on migration from the II') -

Tell which, as noted previously, exhibits the highest rates of'
 

the largest numbers of rural-),r ,out-migration and provides 

migrants to other regions of the country. Migration from the Haut 

The census reoults,
Tell is oriented overwhelmingly towards Tunis. 


show that 79 percent of all male migrants who left the Haut Tell 

hnd gone to Tunis.1Q/ 

In addition to its importance as a source of migration, 

another feature of the Haut Tell that makes it of special interest 

with other reis its greater agricultural potential as compared 

gions, notably the South and Center. If it can be shown that in

income has a retardant effect on migration, suchcreasing rural 

increases could be more easily obtained in the Haut Tell than in
 

less favorably endowed areas of Tunisia.
 

Rn6rale de la population, 3_mai : H . .]/Recengement 
tion, pp. 74-78.
 

http:Tunis.1Q


•!:i i :; 4: 


In light of the need to rely primarily'on survey-generated 

data and the limited survey resources available, it was f'rther 

decided to restrict the survey to a single delationof.the II; ut___tA, 

Tell. In selecting the "J4i4ationan effort was made to choose
 

an area that was representative of the larger region. Although
 

the results of the study therefore apply strictly only to the"
 

d ~l~gation surveyed, to the extent that similar conditions exist
 

elsewhere the conclusions may be tentatively generalized to a
 

broader area.
 

The choice of del(pations was based on comparisonf; of eighl, 

dml&ation identified by key informants as being generally tyi

cal of the Haut Tell. The eight were then compared through brief 

inspection trips and consideration of available secondary dIata on
 

relevant characteristics namely, migration rates, population 

density, degree of urbanization, distribution of agricultural 

land, cropping patterns and yields, and the occupational di:Rtribu

tion of the labor force. On the basis of these comparison.!,, the 

d6l~eation of Testour (1972 population approximately 26,000) wa 

chosen for the study. Located in the gouvernorat of Beja about 

80 kilometers west of Tunis, Testour's economy is predominately 

agricultural with the relatively small non-farm sector providing 

various supportive services. 

As in the rest of the laut Tell, the agricultural sector in 

Testour has a distinctive structure inherited from the era of the 

Protectorate when the best land of the broad alluvial plain; wa. 

owned largely by colonial farmers and holding companies. Forel.,n

owned land was expropriated following independence, but the bas.c 



'"A'A' '4 " " 	 ' - :-
-' 	 "A 

structure remains intact, with the large mechanized cereal:: furm-,r 

1ow privately owned by Tunisian- or run as otate-controlled pro

areduction co-operatives while the large majority of farms small 

f 	 less productive land in the hills and mountains. This structure
 

: 	 results'in substantial :variation of income and employment oppor

tunities among farmers, farm wage laborers, and those in the non

1 : 
 Obj ectivyes a Organj zation 

SWith 	 this background, the principal objective,- of .this study
 

~are 	 to :
 
.: in 

1) Describe and analyze the selectivity of the 1'vbor migra

tion 	process from Testour in terms of economically
.
 

relevant characteristics by comparing migrant men and
 

the 	non-migrant rural labor force.
 

2) 	Describe and analyze the kinds of urban employment for a)
 

sample of recent migrants from Testour, and make compnri

sons with the permanent urban labor force and the result.:;
 

of other studies. 

3) Estimate the parameters of a statistical. model of mira

tion 	behavior to identify the determinants of rural-urban
 

migration that influence the probability that a man will
 

migrate. 

l]/The various means by which colonial owners gained control
 

and the characteristics of the resulting agricultural sector arc
 
g
discussed in Jean Poncet, Laoolonisation et l'arlculture 

europ~ennes en Tunisie depuis 1881 (Paris: Mouton et Cie, 1961.). 
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4) pply the knowledge gained about the causes of migration
 

and the employment patterns of rural-urban migrants in 

an analysis of the likely effects of policy alternatives
 

on migration flows.
 

In Chapter II a model of migration behavior is prei:entod froi,
 

which hypotheses are derived about the deterinirants of the prob

ability of migration. In Chapter III the residts of a swnple
 

survey are used to characterize migrants and non-iriigrLnts in 

Testour. In Chapter IV the survey is used to discuss the ,detJt;

nations and employment of the migrants after leaving Tetour. 

Chapter V considers the survey information about urban mid rura: 

incomes and how it is used in the probability of migration function. 

In Chapter VI least-squares regression and probit estiiateo; of a 

probability of migration function are presented and the two tech

niques are compared. 
Chapter VII consists of the concluvions and 

policy implications of the study. 



CHAPTER II
 

LITERATURE REVIEW AN1D THJEORETI CAL FRA14EWJfRK 

This chapter is devoted to the development of an ecooiih 

model of rural-urban migration. The choice of a model of mL',

tion behavior based on economic factors reflects a be] iel 1hat 

such factors are the primary motivating force behind migration 

in Tunisia. It is recognized, however, that social and cul turzi] 

considerations may also influence both the rates and compoAsiLi jon 

of migration flows.
 

The appropriateness of an economic model is supported by
 

previous investigations of migration in Tunisia. Although, as
 

noted in the preceding chapter, none of this research has syotem

atically analyzed determinants of migration, several authors have
 

concluded that employment and other economic considerations are
 

the primary causes of Tunisian rural-urban migration./
 

Support for the use of an economic model can also be found in
 

numerous studies of migration in the U.S. and less developed
 

countries which emphasize the importance of economic factorv in
 

2/M. C. Becker, La Tunisie et le Grand Tunis (Tunis: Muniei.

palit4 de Tunis, 1971), P. 40; Fredj Stambouli, "Sous-emplol et 
esmpace urbain: Les bidonvilles au Maghreb," Mannower and Unem
ployment Research in Afric Vol. 5, No. 2 (November, 1972), p. 3; 
Attia, 1p.93.
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the decision to migrate.2-/ 
 A nmeofthe'analyseS ofmirto
 
R 
 -

ini the LDC'sl have attempted quantitativete'sts of6the , effects of 

these facts on migr&tion. iIn studies' based on aggregatae census 

Columbia conclude that migration in these! countries is re,;p~on~i ve 

to inter-regional incoine d ifferentials. < In the only. previous 

quantitative analysis of migration in North -Afr:ica, Grceenw, .i)d 

analyzed census data :for th~e United Arab Republic and found ,,ii.,ra
"___..__•____. '.I. 

tion rates to be' significantly correlated 'withwage d-irroronee:
 

between regions.4/ 

Two recent analyses based on samples of individu~al ,i.:m;
 
1969) p.___________286._____________
 

in LDC's provide less conclusive results. Speare gathered data 
on 

migrants and non-migrants in Taiwan and concluded that the cos-t

benefit model he used to e xT l a i n migration "... 1)rovide.s a 

reasonable representation of the decision ],roees.; foIlowed by 

2/The literature on migration relat:ing to developing cowtr.ioe., 
especially Africa, is reviewed in Derek Byerlee, "ReseaLrch on
Migration in Africa: Past, Present and Future," (Rural Employm~ent
Paper No. 2, Department of Agricultural Economics, Michigan Stat~e
University, 1972) ; and Charles R. Frank, "Causes and Effects of' 
Migration in Africa," Proceedings of the National Meetings:
Association for Comparative Economics, IllinoisNorthern Univer:;ity 
(July, 1971).
 

3,/Ralph E. Beals, Mildred B. Levy, and Leon N. Mosesy "Ration
a-lity and Migration -in Ghana, Review of Economics and Stat;lst,,, .. 
Vol. 49, No. 4 (November, ]967), pp. 480-486; Gian S. Slahota, "An 
Economic Analysis of Migration in Brazil," Journal of Poitical 

Eco~m
Vl. 6,No.2 March/April, 1968), pp. 21-245; T. Pal

Schultz, "Rural-Urban Migration 
 in Columbia," Review of Economirc.' 
and Statistics, Vol. 53, No. 2 (May, 1971), pp. 15'7,163.
 

I/Michael J. !Greenwood, "The Determinants of Labor Mig rahlon 
in Effpt1E t"Jo'urnal8. of Regional :Science, Vol. 9,. No. 2 (August, 
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people in deciding whether or not to move.,/ In another recent 

' study, however, Rempel s analysis based on a sample of migrant 

men in the urban areas of Kenya found only limited evidence of 

ir............. - the -effect--o f -expec ted i-income hdi fferenti als-0 n.-mnigration-_behav :lor.. /__- .....
 

The otudies cited above attempted to resolve the considerabI e 

theoretical and empirical problems relating to the analysis of' 

migration in LC's with varying degrees of success.2/ Tie pre:;ent 

study represents a somewhat different combination of theoretical. 

model and quantitative technique in an analysis of Tunisian m.igra

rich. 

The basic premise of this study is that when deciding whether 

or not to migrate, potential migrants in Testour choose between 

their expected incomes if they remain and what they think their 

incomes would be in an alternative urban location. The behavioral 

model that will be used is based on work by human capital theori}st., 

as formalized by Sjaastad./ The theoretical treatments of
 

/Alden Speare, Jr., "The Determinants of Rural to Urban 
Migration in Taiwan," (Unpublished Ph.D. dissertation; University 
of Michigan, 1969) p. 211. 

. /Henry Rempel, "Labor Migration into Urban Centers and Urban 
Unemployment in-Kenya," (Unpublished Ph.D. disseritation, Univer
sity of Wisconsin, 1971) p. 75. Methodological limitations of 
Rempel's study are noted by Byerlee, pp. 9, 20. 

2/These problems are, discussed and some previous migration 
studies are critiqued in Byerlee and in J. B. Knight, "Rural-Urban 
Income Comparisons and Migration in Ghana," Bullet-in of the Oxf'ord 
UniverAsit Institute of Economics and Statistics, Vol. 34, No. 2
 
(May, 1970), pp. 489-520.
 

/aryA Sjaastad, "The Costs and Returns of Human Migr,,tion," Journal of Political Economy, Supplement, Vol. 70, No. I 

(October, 1.962), pp. 80-93.
 

:.°".%:.,j% '~ •.,}i~ :'f . , b :: : " ::-' ":" . ."62 ., : .:. .b ': ? -U-1 
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migration Lin an investment framework have given rise to a number 

of more or less direct empirical tests of the theory's implica

tions in recent years, notably those of Osburne, Schwartz, 

DaVanzo, --and--Bwles -in--the SU.)and -thoseeoffSchultz--and-S pear'n, 
. 

........ 7 

in LDC's noted previously./ 

The human capital approach as presented by Sjaastad trectt 

the decision to migrate as an investment decision involving 

, 

costs and returns distributed over time. In deciding t iov0o?.! 

migrants are hypothesized to be seeking to maximize their ,no.t 

real life span incomes. In the case of this study, i. ij:, 

to assume that potential migrants have at least a rough idea oJ 

what their life span income streams would be in Tets-our indl in 

an urban area and of the costs involved in migration. Thus, a 

rational potential migrant would move if the present value of U.lie 

expected 

(i) 

income 
n 

gain exceeds 

Yu(t) -YR(t) 

the cost of 

>C 

relocation, or 
i 

where: 

V = 

t1 (: 

the present value of the gain innnet real income. 

'Si 

2/D. D. Osburn, "Returns to Investment in Human Migration," 
(Unpublished Ph.D. dissertation, North Carolina State University, 
1966); Abba Schwartz, "Migration and Life Span Earnings, in the 
U.5. " (Unpublished Ph.D. dissertation, University of Chic go, 
1968S; Samuel Bowles, "Migration as Inve'stment: EmpiricaI .ton;;
of the Human Investment Approach to Geographical MOblty," 

_,vew of Economics and Statistics, Vol. 52, No. 4 (November, 
1970), pp. 356-362; Julie DaVanzo, AFam.ly Cho:ice Modl of U.S. 
Interreional Migration Based on the Human Cata] A h, 
P4815 (Santa Monica: The Rand Corporation, 1972). 

" 

J .. . 
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Yu(t) = expected urban income in period t. 

YR(t) = expected rural income in period t. 

the interest rate used to ui:wcount future iromo.S = 


n = the number of periods in the ind! vi dualI'.; p lainimli 
horizon. 

C = the cost of relocating in the urban rea. 

the Ua:;izThis simple behavioral modtI will be used a. for 

the analysis of the migration behavior of' a Tample (f powtemi t.i:,1 

migrated during the ,r',,n1',(mrigrants in Testour some of whom 

data will be iu:zed to ,:ti
]972 while others did not. The sample 

the present va'lue of the ino',r'.h
mate the effects of differences in 

gnin and the costs of relocation on the probability of' migrat, i(o. 

The probability of migration, P, is hyothe.izelz to be, 

present value of the excperted income I:'(:ildirectly related to the 

and inversely related to the cost of relocation, or
 

P = f(VC)
(2) 


O__P
9V><o
 

9P
 

where V = g(Yu(t), YR(t), n,S ) 

9V
 
;'OaYu(t) 


YR(t) 0 

-V>0 

an
 

9S 
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Thus, (2) is a composite function and the direction of' tlir, 

hypothesized effects of the determinants of V on the profab iIity 

of migration is also apparent. 

(3) P = fg(Yu(t), YR(t), n,S), C/ 

(Pt> 0
Yu(t)
 

01P <c0
 
DYR(t) 

Tn~ > o 
Dn 

~0
 

The probability of migration is, therefore, hYiOtheri.zed to 

be positively related to the level of expected urban inrome and the 

length of the planning horizon. It is hypothesized LO be inveri'vely 

related to the level of rural income, the cost of relocation, arid 

the discount rate. The discount rate will be assmned to be the 

same for all potential migrants in the sample and will not be 

considered as a source of variation of migration behavior.
 

In the following sections, factors will be identified which 

give rise to differences in the other variables in (3) among tlht 

sample potential migrants. This will lead in turn Lo te.:table 

hypotheses of the effects of these factors on the probability of
 

migration.
 

It should be noted, however, that since migration is seen as
 

a response to an expected net income gain that is determined
 



johitly by both income streams an( tileccoot:;, Cho 1yjto lies 1z,.,,I 

effect of any single factor on these terms, and therefore on 

migration, is based on the assumption of other things being equ',]. 

Returns from Miaration: 

Sjaastad divides the returns from migration isto money and 

non-money components. Money returns can reu-illt from c'l:,ngos i 

earnings and from returns to the migrant a. a eonsinner. r,-J,ey 

returns can include changes in the cost of employment and "pi:,yejic 

benefits" as a result of locational prcfeerroz:. 

Of these different kinds of returns mosL, uittention h:t bon 

focused on changes in earnings as a result of migration. Studie 

of migration in developed economies, mainly the U.S., generaLly
 

consider the relevant measure of what a migrant could earn in a
 

destination area to be the earnings there of people with similar
 

earnings affecting characteristics. However, researchers in
 

developing coiuntries have noted that high urban unemployment rates 

mean that a migrant may include in the decision to migrate an 

assessment of his charces of getting an urban job.-§2/ The most 

recent comprehersive figures on unemployment in Tunisia are fr(,m 

the 1966 census which reports an unemployment rate of 13 per ent 

11/for the urban male labor force.- Although there is debate
 

1-/See for example, Peter Kilby, "Industrial lelation; tuvr 
Wage Determination: Failure of the Anglo-Saxon Model," Journrl (,IF 
Develovtin' Areas, Vol. 1, No. 4 (July, 1967), p. 499; arl C. It. 
Frank, Jr., "Urban Unemployment and Economic Growlh in A'r.c;i," 
Oxford Economic Papers, Vol. 20, No. 2 (July, 1968), p. 29/. 

i/The unemployed were those who had worked les than 10(1dy:: 
during the preceding month. (Recensement pgncrale de ia popl,uIl,, 
Im 1966: Caractdristiques 6conomiques, p. 79). 



about whether or not this measure accurately reflects the extent
 

of unemployment, it is apparent that the prospect of being unoi

ployed may be very real for potential migrants frun Te:toijr. 

In this context a useful. model is provided by Tudarc which 

allows specifically for migration into urban are.,,w rara't izrd 

by high rates of unemployment and underemploymen t. -12'1 hrlar 

suggests that the decision to migrate include:' the pr(eJ 1,i'11 h." 

the potential migrant of an "expected" strem of urkn ij,'(e i, 

that is a function of both the urban wag.e rutrw',rdi.prevailing uid 

a subjective probability of obtaining an urban job. 

Todaro and other authors consider the urban labtor force a:

distributed between a relatively small modern sector and an "1ii+-t1, 

traditional" sector. The modern, or organized set r', in,,.Jder 

public employment and the larger industrial , cnnmi.r' , rod 

service estab.-liments where wage rates are infl.uenoed or ,,I)

trolled by labor unions and minimuflL wage :standards:. i iir i. 

factor is that wages and earnings in the r,:udern stector jve hilr'er 

than those that. would prevail under competitive conliii1w,:; and' 

downwardly inflexible.2/ 

ld/Michael P. Todaro, "A Model of Labor Migration and tlrb, 
Unemployment in Less Developed Countries," Aneriran Econ,: . 
Review, Vol. 59, No. 1 (March, 1969), pp. 1.38-i48. 

ai/For discussion of po]itical and other force:; thil InfCI n,ru'e 

modern sector wages in developing countries; sec Kilby; ald El I 1lr J. 
Berg, "Wages and Employment in Less-Developed Countrieus," 
Paper No. 13, Center for Research on Economic Development, Univer
sity of Michigan, 1970. 



The urban traditional sector is a residual in ihe ense thait, 

it consists of that part of the urban labor force not regularly 

employed in the modern sector. The tralitional sector includer11 

variety of occupations such as workers ii,iaboi-intensiv r.IInl-

shop manufacturing, and small-.-cale cn),uiiereir:il alid irivat e ,'vr'0 

estab] islunents, as well as part-time cnasual ]aborer: and th-: ,tnly 

sector are nro -uh
une-p'Ioyed.-V Wage rates in the tradit ion.a! 

ject to the same set of forces that maintain highl modern Sceltf 

wafges, but are determined competitively. A, a resulit. of' the l,,wer 

wage rater and less permanency that characterize tradit int]l :.,,I,, 

suln;lantia]Jy lower tflriemployment, earnings in this sector are 

modern sector earnings. 

In this context, Todaro portrays rural-urbmimigration a:- a 

arrive:" il, thetwo-stage process. In the first stage the migrant 

urban area and is either unemployed or underenjloyl in thk Ir.tdi

tional sector while he searches for a modern sector job. The 

second stage is reached when he obtains a modern sector job anrd 

the higher earnings that accompany it. From a life span in, 

this second :;tage areviewpoint the modern sector earnings during 

zero or low traditional
sufficiently high so as to offset the 


IV1Some detail on the kinds of traditional sector jorl) in 
part of I r'rqent.Tunis is provided by a 1968 survey of the Medina, a 


residence of recently arrived iiigrants. That survey found that.,
 

51 percent of the active population had occupation; -ucl a:; I,,r'tt ,
 

occasional (lay laborers, watchnen, maids, street vendors; and r,-'ii'
/Ekkerli:irtmen, shoe;hiners, cafe waiters, and the unemployed. 


Eckert, "La medina de Tunis: Faubourg ou gourbivilie," (Tunis::
 

Association Sauveparde do la Medina, Atelier d'Urbanismc, 1970),
 

pp. 9-11 (mirneo../
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sector earnings during the first stage. 
Thus, even if a migr,,t. 

experienced an initial current income loss as result of migraa 

tion, he could still be acting rationally as long as the presoril. 

value of lifespan urban income exceeded the present value of rural 

Income plus the costs of relocation as proposed by the original 

behavioral model.
 

Todaro's mode] assume- that modern sector job opening-, In a 

given time period, t, are filled by random selection from the 

permanent urban and migrant workers in the traditional sector.
 

An individual's probability of being selected 
in a 	given per iod, 

TT(t), depends on the number of modern sector openings to be I'ilIIed 

and 	 the size of the "pool" of traditional sector worker.s:. 

The probability of having a modern sector job in a given 

time 	period, Y(t), depends on the probability of being :el.lcted 

in that period and in previous periods, or 

(4) Y(t) =Y(t-l) + /I -Y(t- l).Tr(t) 

As 	Todaro demonstrates: Y(t)--4l.O as t--- 0. 

An individual's expected urban earnings in a given time 

period can then be written as
 

(5) Yu(t) = '(t)WM + L-Y(tI/ WT 

where:
 

WM = average earnings in the modern sector.
 

WT = 
average earnings in the urban traditional sector.
 

Since it is assumed that WM> WT and Y (t)> Y (t-I), Yu(t) is 

expected to increase with the length of time in the urban ares. 

Todaro develops his model for the "typical' wuskilled migrant. 



Thus, the probability of selection for a modern sector job, r(.), 

is the same for all those in the traditional -,ector Pool and lfr,, 

is only one modern sector wage rate. The heterogencl ty cf pl,,t.n

tial miigrants in Testour require.t: further c alorat.iori to ;JIluw 

for the effects of a number of char iteris:tic.-. on the iudivirnQI 

expecl.,Al urban income. These cwil.lr i t:: wih1 be U:sed Lo 

mi ,rarits whe1 rural iDrWcun:: ,d 

represent Yu(t) implicitly in t.he ypr',al)imity funt , iori wiju mlIo,:e 

thli, tend to increase Yu(t) expected to renulIt in a greater ]ikrli

" ho(,d of migration among potentila] 

costs are held constant. 

The Todaro formulation assurneF that all potential migrait:; 

have equal amounts of information about the urban labor inar et, dn 

that. access to urban jobs does not differ beiween ind1ivdunI,]:. A 

more reasonable assumption is that, those potential migrants wli 

had previously lived in the urban area or who had a friend or 

relative there who could help :in finding a jot) are more likely ,i, 

be aware of a particular job openiri, and, perhap', tCo have :

tance in getting that job. This last function is e;pecially 'i,;p0,r

tant in Tunisia where patronage and influence-peddl ing have heiu11,,. 

part of the labor market vernacular. rZ/ lavirg such an urbal 

contact would increase the probability of getting ta urban job 

and therefore an individual's expected urban income. It i:; 

1-5/Distinction is often made between tho.:e who got. their 

jobs on their own accord and those who were "put in" to a job. 

Similarly, influential patrons (istoni de cuivre) are distingui:;hed 
from those less able to help (piston de sqble). 



hypothesized that knowing' a friend or relative in the dest'inatiin 

area who could help in obtaining a job increases the probability 

of migration.
 

Migration research in other countries suggests that educa

tion may a]-lo increase the probability of getting n urban job
1 . 

Schwartz found that educit iun appears to reduce the cost of 

obtaining information about job opportun! tie. 1-/ In add it.ioxi, 

Fields notes that employers in many LDC's appear to be u:ing 

education as a criterion of employee selection and show a iref

erence for the best educaled not necessarily becau-,e they ire 

believed to be more producLive. Ile sugge.,ts that a "bump~i rig 

miAeJ1" of labor market behavior in which the educater, :t-! hiv.,, 

first at all ski] 1 level s may be more applicable than a] tern: I i,e 

-
models in such situations. 2/
 

In addition to possibly increasing the probability of get.

ting an urban job, education is expected to increase earning.- oi,,c 

a job is obtained. Unfortunately, there are only limited data
 

available on urban earnings for different levels of educational
 

attainment in Tunisia. One soLrce is the results of a sample 

survey of men with varying amounts of education working in 

Tunisian industrial establismuents reported by AI-Bukhari. The 

2-'/Schwartz, p. 5.
 

IIZ/Gary S. Fields, "The Private Demand for Education in Rv
lation to Labor Market Conditions in Less Developed Countries,"

Economic Growth Center, Yale University, Discussion Paper No. 160
 
(1972), pp. 8-14.
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average earnings among workers with three years of secondary
 

school were more than twice the average of men with six years
 

of primary school, while earnings of workers with six years of
 

secondary school plus an additional year of vocational trainiir, 

were more than three times larger than the average for the
 

! /  
primary school group. Similar evidence of the effect of 

schooling is reported by Sinmons who found years of' formal choo,1l ing 

to have a significant positive effect on earnings in a sample of 

workers in the Tunisian shoe industry.19/ 

Another indication of the urban earnings differences for 

different educational levels can be found in Tunisia's minimum1 

wage legislation which specifies wage rates and premiums fr 1 J3 

different occupations. Although it is difficult to make preci.-e 

comparisons, there are generally subLtantial difference, belween 

the wage minimums for occupations with specific education or -,kill 

requirements and the minimum for unskilled labor.2Q/ Similar 

differences exist in the occupational categories that opestify
 

wages for government employees.
 

The two possible effects of education on expected urban
 

1I/Najati Mohammed Amin Al-Bukhari, "Issues in OccupationaIl 
Education and Training: A Case Study of Tunisia," (Stanford: 
Stanford International Development Education Center, Stanford 
University, 1968), pp. 92, 95, 106. 

12/John S. Simmons, "The Determinants of Earnings: Tcward:: 
An Improved Model," (The World Bank, 1973), p. 6 (mimeo.). 

2Q/R6publique Tunisienne, Ministare des Affaires Social es, 

Inspection G6nerale du Travail, Rglemont des salaires, 1972. 

http:labor.2Q
http:industry.19
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earnings, increasing the probability of getting a modern s.eto,' 

job, iT (t), on one hand, and the wage rate received, WM, on ino 

other, lead to the hypothesis that the probability of migration
 

increases with the level of education.
 

An additional characteristic that is expected to inr::: 

Yu(t) is having had job experience in Testour that resu]Lcd in a 

skill transferable to the urban economy. The expected urln 

earnings of potential migrants with construction and inechanica 

skills, for example, would probably be higher than those of' meti 

whose specific job skills aro limited to agriculture. Thur', it, 

is hypothesized that possessing transferable skills increu:;es; the 

probability of migration. 

A further aspect of rural job experience among potential 

migrants is the development of work habits and capabilitier not 

resulting in a specific identifiable occupational skill such -:a 

a mason or mechanic. To the extent that such experience enhricr. 

a worker's productivity -.n the urban economy it is expectedI to 

result in higher expected urban earnings, implying that Yu(t.) ay 

be higher for older experienced potential migrants than for ynmig 

recent labor force entrants, other factorS held constant. 

This possible effect of experience (age) has implicalion:; 

for the expected relationship between age and the probability of 

migration. In (3) the present value of a given level of incoine 

gain is directly related to the length of the planning horizon. 

Thus, the longer expected working life of young as compared to 

older migrants suggests an inverse relationship between age and 
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the probability of migration if the other factors in (3) are
 

held constant.
 

However, a positive effect of experience on expected urban
 

earwi-ings would tend to counteract the negative effect of the
 

shorter planning horizon for older men with some exper-ience u.; 

compared to young men with none. 2 1" This suggest:; the hylies is 

that age is parabolica]ly related to P with the prohali 1 ity (,oP 

migration first increasing and rubsequently deerea:sing willi "ij':. 

Sjaas:tad emphasizes, however, thal rural -urban migrationi alm: . 

always requires occupational as well as geographical mobility. 

Thu,, the effect of rura. job experience on urban earning: de.endl,1 

on the degree of transferability of rural on-the-job learning t,, 

the urban economy. In the case of migration from T.storr th;r, 

is io a priori evidence of the effect of such experience on urb:, 

earnIng::. This will be considered again in a later chapter. 

Bowman and Meyers consider other factors that may influi.nce 

a mfirant's expected earnings in the destination area in addi t.inn 

-to schooling, age, and work experience. / Of these sex, rw ,, 

quality of schooling, and environmental experience as a youth 

-/'Fro (3) P/a Yu > 0 and ' P/9n > 0. A 30 year o rImatn 
with 15 years of experience would have a higher Yu than a 15 ya,r 
old with no experience, other thing.,; being equal. However, n is 
sm'ller for the 30 year old so that the net effect of experien.ce
age on P can not be determined Ajpriori. 

22/Mary Jean Bowman, and Robert G. Meyers, "School ing, Ex
perience, and Gains and Losses in Human Capital Through Mi,raion,," 
American Statistical Association Journal, Vol. 62 (September, 196'i), 
p. 881.
 

http:experien.ce


can be considered as held constant by the limitation of the! stufiy 

to men from the 
same rural area. Ability is another factor which 

would differ between individuals, but no measure of ability is 

available for the sample members. 

Thus, expected urban earnings will be represented imiplicitly 

in the probability function by schooling, skills, and urlh.,i Job 

contact variables. The effect of general rura] wor, :],- -: 

on expected urban earnings is reflected in the hlypol : zI-,,Z(i 


bolic relationship between age and the probability of' ingr't!iu
 

as discussed above. The 
 effect of these factors- on the ur',:ir
 

earnings of those in the sample who 
 had migrated w.i I. be cn:ii,.,roed 

in Chapter V.
 

In addition to changes in earningr as a source of returns 1o 

migration, Sjaastad includeo. as a money return the change in un

earned income received 
 by the migrant as a consumer. Observers; 

frequently note a distinct bias in the provision of social 
services 

in favor of the urban areas of developing countries. Although the 

actual value is difficult to measure, the availability of publ icly 

provided services is apparently higher Tunisia's urbanin area:: 

where schools, health facilities, utilities, areetc., con('ent1i'Lt.:.d 

than it is in Testour. Thus, a migrant may experience a retu,,rn 

to migration in the form of unearned income just by moving to the 

urban area. However, the size of the gain would not differ appre

ciably between individuals since it can be assumed that they all
 

received the same initial amount in Testour. 
Differences would
 

arise, however, between unmarried and married migrants whose
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families would also benefit from the higher urban level of social
 

for men with fanilies.
services. This would increase Yu(t) 

Another source of possible extra urban income for mirrnP 

with minor children is the family allowance paid through it, 

sorial security system. Modern rector employeo: covered by tb, 

s oc ial security system receive a monthly aJ lownince for ealih 

minor Oi.} mi'nly. 'There1d up to four children per al lwai,' ca:l
 

For examrple an uneki]I. I:,h,,mw'
amnrunt to a significant premium. , 


s working fuli-time at the minimum wage rate in 19'/2 would h]Iv, 

calved a family a]lowance for four children equal to abiu . '90 or

cent uf his bas:ic earnings.23/ The fam ily allowanrus wuul d lI. y'

fore mlrbstantiaJ]y increase modern sector earning" for mi r:": 

with young children. Thus, social -service income and famil ly -I!

lowanre; may result in higher expected urban income for men wilh
 

fnnl i es. 

Sjaaftud proposes that "psychic benefrits" can provd, na,,n

money return to migration in addition to the money uom ieonn.:. 

(1] cu::;red above. The attraction of the "bright I ght" of tl,, 

cited a cause rural-urku ' city i : frequently as primary of 1:i 

,
tion in LU's, especially among the educated who are! of'LeLiit, ,'t, 

to be disenchanted with rural life. Thus, the hylpothe:;iz lI 

of education on the probability of migration may re'] ecl. tLis 

attra'tirn rather than the effect of urban earning:; di scu:::;edl 

above. However, there is some reason to believe that Lime al,',.n , 

2/Based on data provided by the Direction G0n6raie, Ca i'se
 
Nationale do la S6curite Sociale, in Tunis.
 

http:earnings.23
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strong effect of the attraction of urban life among the educated
 

noted in developing countries is a result of inadequate measiros; 

of the comparative income gains from migration for the educatcd
 

and the uneducated. Citing recent migration research in Africa,
 

Frank states: "There is the strong suspicion, then, that If one
 

controls for income differences, relative degree of education ].r
 

.not an explanatory factor in rural-urban migration.11' - Sini.[aIrly, 

in a study based on a survey of Tunisian school leavers, Klin,-ey 

observes that rural-urban migration is apparently a re;u]t of ex

pectations of better jobs and incomes in the urban areas rather
 

than a result of a preference for urban life. He also indicate.'" 

that those school leavers who had migrated exhibited a preferei 'e 

-for the rural areas if comparable jobs were available there.2 i
 

However, even if preferences for urban life are not a by-product,
 

of education, such preferences probably still ex t among some of
 

the potential migrants. As these preference differences camnoL
 

be measured, they will remain unaccounted for.
 

Costs: 

The costs of migration can also include both money and non-i!,,,.ney 

components. The most important cost of migration is the streii of
 

U/'Frank, "Causes and Effects of Migration in Africa," p. 6. 
Emphasis in the original. See also, Josef Ougler, "On the Tho,ry 
of Rural-Urban Migration," in Sociological. Studi.s 2: n.L 'ti, 
J. A. Jackson (ed.), (Cambridge: Cambridge University Pre,,;, 
1969), p. 145. 

25/navid C. Kinsey, "L'education de masse et ses imj]icat~ion:
 
socio-4conomiques en Tunisie," RTSS, No. 24 (Mars, 1971), p. 179.
 

http:there.2i
http:migration.11
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rural income foregone as a result of migration, represented by 

YR(t) in the behavioral model. The nature of the rural economy 

and the structure of agriculture in Testour give rise to signi

ficant variation of rural. income and employment opportun lt:ie:: 

among the potential migrants. This variation results from dif

ferences in ca;h earnings from wage and non-farm self emloyrie nt 

as well as difFerences in farm size and type. In the c:ub:cp-rit 

analysis it is ausumcd that a potential migrant baser hi.; O.,,'t 

tion of future rural income on his own recent pat e.:crict. A 

measu.re of YR(t) based on survey data will be jncludcl in the 

probab lJty function and A.s hypothesized to be invers ely' r. aLefl 

to P when other factors are held constant, as indicated in (3). 

However, some of the factors proposed above as delrminining 

eYxj)e!.ted urban earnings (schooling, skills, experience) may hve 

similar effect.,; on rural incomes. This will be considered in 

Chaplter V. But to the extent that YR(t) and P are both stochist;ic 

functions of these variables, this leads to problem,; in c:;tJimatLimg 

the probability of migration function because of the posribility 

of correlation between the two error terms. This will bei discu.;ssed 

in Chapter VI. 

Other costs of migration include travel expense and the in

crease in food and lodging cost in the urban area. Given the
 

restriction of this study to migration from a single rural aru;a, 

travel exporases would not differ among individual potenL ial mi]gran.:;. 

Food and lodging expenses would probably increase less f'or th;e 

who had a friend or relative in the urban area. The largest. 

http:measu.re
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differences in both travel and other expenses would probably be
 

between unmarried migrants and married migrants whose fairillie:;
 

migrated with them.
 

An additional cost if a married migrant's family mnovwc with
 

him may result from a decrease in household production inc me. 

if instead the family remains in Testour, the Inigran. 

ence "psychic" costs as a result of separathon from his fallily. 

In either case the costs of migration are probably higher f,,r 

married men, other things being equal. 

Thus, being married may have two offsetting efJect:. on mil~va

tion: higher urban income from social services and fai'iJl,' a l,..I

ances on one hand, and higher costs of migration on the other. Nou 

hypothesis is made about the direction of the net effect of htririg 

married on the probability of migration.2/ 

The migration model is cast in terms of real rather than 

nominal income differences between urban and rural ocation:;. 

It is generally acknowledged that living costs are higher in urkui
 

than in rural areas of Tunisia, but there are no relative price 
data to evaluate the difference. This, and the lack of a ma:'uli'

of social service incomes, make it impossible to provide mcaniil"It'u-l 

estimates of real incomes in the two locations. In thisz s-tudy 

2/Previous research suggests that migration and marriage 
behavior may be jointly determined. For exarlple, Nerlove and Shultz 
consider migration, marriage, and other household doci %ion:; in a 
simultaneous model in recognition of their probable interdeJ end .noe. 
Thus, including marriage as an explanatory variable in the jroh
ability function leads to estimation problcms as will be di seu::ed 
in Chapter VI. ZMarc Nerove, and T. Paul Schultz, Love ind Ii ' 
Between the Censuses: A Model of Family Dec iion Mk irwn'_ur 
Rico,_l950-)j9 , RM-6322-AlD (Santa Monica: the Hand CorporatI.on, 
19701/. 

http:CorporatI.on
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no attempt will b3 made to solve the considerable tlleoret2ca 

and empirical problems involved in estimating rural-urbn real 

income differentials or the real income gains of m lrrnit: from 

-Te,:tour.2 7 / &s noted previou:sly, the approach of thi:s :'tidy is 

to analyze the effects on migration of variations in exuc-te,!. 

income gain between individuals. Since all potenti vtiyijrait ; 

lived in Testour, the price differencef. Lctween Ihle iri'i1 aid 

urban area., are aLsued to be the same for them all. 

rt:t,urn;The discu:-son so far ha.; centered on the ('ot5: andI 

of iration and nothing has been said about ifinatnc 1ii, tl : 

tion i rive..tment. DaVanzo has noted that investmernt:: in hus;,an 

and illiquii bewaui',: ut" thecapital including migration are risky 

uncertainties about future income stremms and fhe fact Hhat the 

investment is "embodied" in the migrant. 2 / Thi:; make.; it, very 

difficult to borrow on the capital market to finance .u,(1 invt--t

/' and leads to a reliance on self-financing.ments 

DaVanzo also observes that self-financing is mor,: carily 

accompil shed by people wi th sufficient (non-human) wua It 11wh i ,h 

lead, her to the hypothesis that the propen-sity to mirate i:; 

23/For a discussion of problems relating to the Jprojpur imiea:;uru 

to uae, and estimation of real rural-urb-n income di ferentiil:; in 
Ghana, see ~Knight. 

2£/DaVaizo, pp. 2-3. 

2-1A: an indication of the importance of self-fi naie ing of
 

migration in IDC's, 52 percent of migrants surveyed in Ghana
 
their move from their own sources and 38 percent t.hroutgh
financed 


gifts or loans from relatives. Only nine percent obtaineld money
 

from other sources. /John C. Caldwell, African Rura]-lrbi:r
 
Migration (New York: Columbia University Press, 1969), p). 135±!
 

http:Te,:tour.27
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directly related to non-human wealth. In her empirialnn;Ivh 

DaVanzo uses the level of income in the area of orlgin r:; a priy 

measure of non-human wealth which is hypothesized to be po:A;tiv,!ly 

related to the propensity to migrate.32/ 

In this study it hat- been hypothesized that there it: an in

verse relationship between the probability of migration and ruri 

income. Other than rural income as a proxy as suggestod] by 

DaVanzo, no measure of non-human wealth of the :amiple individul:' 

is available. Thus, to the extent that self-financing of it,r;0i, ,n 

from Testour is facilitated by larger farm and cash rural in, 

this will tend to reduce the observed negative effect of rural 

income on the probability of migration.
 

To summarize the factors expected to influence the probablilty 

of migration:
 

A) Education is hypothesized to be directly related to P.
 

B) Transferable job skills are hypothesized to increase P.
 

C) Having an urban job contact is hypothesized to increa:-e 1.
 

D) 	Age is hypothesized to be parabolically related to P. 

E) 	 Rural income is hypothesized to be inversely relate, to P'. 

F) 	Two offsetting effects of being married on migration were 
proposed, but no hypothesis was made alout their net 
effect on P. 

The Data: 

The principal source of data for this study is the resul t of' 

a sample survey conducted in the d6 ligaton of Teotour from June 

3Q/DaVanzo, p. 22.
 

http:migrate.32
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through October of 1972. In the first stage of the survey a 

sample of households was selected from lists of households pro

vided by the 1966 population census. The sample households were 

then cla:ncified as either having at least one migrant man since 

1966 or no migrant man on the basis of interviews with the foiu 

cheikho (village leaders) in the dldation. For the puriore of 

the survey, a migrant was a man 15 years or older who had grone 

outside the rouvernorat of Beja to work or look for work for two 

months or more, or who intended to remain away. 

In the second stage, random samples of 220 households with
 

at least one migrant and 8O hou:;eholds with no migrants wore 

selected to be interviewel. Of the total of 300 households in 

the sample, 254 interviews were completed. In most canse: the 

respondent was the head of the household and was asked tu provide 

information concerning all the migrant and non-migrant 'in hismen 

hou:sehold. In his absence the information was suppl lea by hit; 

son, father, brother, or in a few cases, by another .lo.e reltive. 

Thu;, in the large majority of the interviews, information about 

the mig rants was provided by someone other than the migr:anits thjem

selves. The survey yielded useable interview schedule:; lor 295 

economically active men who had not migrated and 1/44 men who Indh 

migrated between 1966 and the time of the survey; sublotantially 

fewer migrants than had been anticipated on the basis oF the infor

mation provided by the cheikhs. More detail about the survey and 

a d s;cuosion of probl ems encountered are included in Ap end Ix A. 



CHAPTER III 

THE CHARACTERISTICS OF MIGRANT AND NON-MIGRANT MEN IN TESTOUIt 

The purpose of this chapter is to compare migranis and non

migrants in the sample in terms of socio-economic factor:: thai 1.,'Ive. 

been hypothesized to differ between the two groups. The fo.I kl.ownh 

presentation is not ar..)ropriate to test for the hypothesized reija

tionships between these factors and migration because ti,,o (t 1iv 

variables influencing migration are not controlled. Nonetle::., 

it provides a description of the selectivity of migration from 

Testour that may be compared with those of other migration :studies. 

Are: 

As shown in Table 3.1, there are striking difference: in ag, 

between the migrants at the time of migration a id the non-migranlt-s 

in the sample.J / The migrants were considerably younger' as a1,,r, 

than the non-migrants; 76 percent were 15 to 2) years old coml,.rr'n-d 

to 33 percent of the non-mig,rants. 

The mig,-its ranged in age from 15 to 52 years with 57 ;.erE'nt 

migrating between 20 and 29 years of age, and 43 percent in the 

20-214 ago category. Similar results are reported by Picourt.. 

Using the 1966 census data, he concludes that the high rt,at . (,I 

I/The non-migrants are all economically active men, 15 yeat's
old or older. Students are excluded. The migrants are tio:; who 
qualify under the definition given -in the preceding chapt.er. 

40 
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Table 3.1. 	 Percentage distribution by age for non-migrants and
 

age at time of migration for migrants
 

Non-migrant.Lt,, (un 25) Migr ant.,-. (nil4 
% CuWm, , Lve % % CumuativeaLAge Group 

< 20 	 .13.2 13.2 19.4 19.4 

43.1 62.5
20-24 	 11.2 24.4 


25-29 	 8.8 33.2 13.9 76.4
 

6.9 83.3
30-34 	 7.1 40.3 


89.6
8.1 48.4 	 6.3
35-39 


95.2
7.5 55.9 	 5.640-44 


98.0
66.7 	 2.8
45-49 	 10.8 


2.1 100.1
8.5 75.2
50-54 


55+ 24.8 100.0 0 100.1
 

http:Non-migrant.Lt
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migration of men to Tunis occurred in the 20-30 year old age
 

bracket with a maximum between 20 and 24.2/ 

The relative youth of rural-urban migrants is a recurrent 

finding of migration studies in both less-developed and developed 

countries. Although the age at which migration rates reach their
 

peak may differ from one area to another, the vast majorities of
 

migrants move before they reach 30.32/
 

Education:
 

The migrants in the sample were substantially better educafed 

than the non-migrants as shown in Table 3.2 where years of school 

include formal occupational training as well as regular primary
 

and secondary education.4/
 

In both age groups relatively fewer migrants had no schoolin
i 

and relatively more migrants had at least seven years. Separate
 

32 tests for the two age groups resulted in rejection of indepen

dence between education and migration at the 98 percent level.V
 

2/Picouet, Description et analyse rapide des migrations
 

intgrieures en Tunisie, pp. 53-54. Picouet stresses the tentative
 
nature of his calculated figures as the census did not record the
 
age of migrants at the time of migration.
 

I/See, for example, Byerlee, p. 4; and Varden Fuller, ulral 
Work Adjustment to Urban Life: An Assessment of the Research, 

n-Arbor: Institute of L-abor and-Industrial Relations, Univer
sity of Michigan - Wayne State University, 1970), pp. 49-50. 

A/Substantial numbers of both groups, particularly older men,
 
had attended traditional Koranic schools (koutab), and two men had
 
participated in an adult literacy program. Neither of these are
 
included in the figures.
 

For those 25 and over it was necessary to use three schoo.1
ing groups; 0, 1-5, and -6.
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Among the younger men, significantly more migrnts had]coi

tinued their education beyond primary school,; 52 percent compruo 

to 22 percent of the non-migrants. However, the larger percentagc 

of non-m grants who had terminated their education with 1-5 uid
 

years suggests that attending primary school only does not 
in

crease the probability o.f migration in this age group.
 

Among the older men the education levels of both grou, ; are
 

substantially lower.f/ 
 Although migrants are still better educaLed, 

the percentage differences are not as large. In this nge group,
 

the percentage of migrants exceeds that of non-migrant:s in hot-h
 

the prima,-y and secondary school categories.
 

One reason for the higher level of education among the migrants
 

is the significantly larger percentage of migrants who had for ,] 

occupational training in addition to regular schooling; 25.7 perienL
 

of the migrants compared to 3.1 percent of the non-migrants. A
 

variety of occupational training programs 
was represented in the 

sample. 

The CFPA (Centers for Adult Occupational Training) program wa,; 

developed primarily as a response to the large number of 

h/One possible explanation for the lower educational level Jhi:;
that the contemporaries of the older men who had the most schooli ngleft Testour before the survey. A second possible explanation s
 
that most of the younger men were of school-age durjng the rapid
expansion of Tunisia's educational system following independonce.


Tunisia's educational programs and their evolution since indo
pendence are discussed in Chedli Tarifa, "L'Enseignement du 10r e 
et du 21zeme degrd en Tunisie," Ponuation, NumeroSpec.ile WTrn,1971), pp. The149-180; -American University, Area Handbook for theRepublic of 1 (Washington, D. C.: U.S. Government Pr:inting
Office, 1T70); and Al-Bukhari. 



V. 45
 
i. school-leavers who had not acquired any marketable occupational
 

skills. Through this program those who have terminated their
 
formal schooling with six years of primary school, one or more
 

years of secondary school, or, more rarely, less than six years
 

of primary school, may be eligible for several kinds of training.
 

The training is provided in programs )fgenerally one or two
 

years at numerous Centers that teach skills in such areas as
 

agriculture, construction, and mechanics in addition to classroom
 

instruction in languages, arithmetic, etc.. Substantially more
 

migrants had received CFPA training; 13 percent of the migrants
 

compared to two percent of the non-migrants.
 

In addition to the CFPA program, some sample members had
 

received training in Tunisia's speciaized education system,
 

private schools, and overseas training programs (stages). Pro

grains represented in the' sample include the School of Public
 

Administration, the School of Public Health, the National Fish

eries School, the School of Hotel Administration, and privately
 

operated "free schools" that teach accounting and secretarial
 

skills. Generally these men had already completed part or all
 

of the regular secondary school cycle. Many more migrants had
 

received this kind of training; 13 percent compared to less than
 

one percent of the non-migrants.
 

There are two other noteworthy points regarding the rela

tionship between education and migration. First, 39 percent of
 

the migrants had no formal schooling, and an additional 25 percent
 

had only six years or less of primary school. Thus, migration is
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not a phenomenon restricted to the highly educated. Secondly,
 

although they represent a relatively small proportion, 20 non

migrants had some secondary school or occupational trainirig,,. 

well-paid government employees. Seven others were farier::, inciid

ing two who had completed secondary school. Of the non-m:igirants 

under 25, 44 percent had at least six years of schooling. ThIu):, 

substantial numbers of school-leavers remain in Testour to live 

and work, although some may later leave. This suggeotn ti.Iint, cdu-4 

cation does not necessarily imply migration if good employment 

opportunities are available in Testour. 

Other evidence of the effect of schooling on migration Is
 

reported in Kinsey's study of school-leavers in the pouverorat
 

of Le Kef. He found that those who had finished primary school
 

were more likely to have moved than those who had not, wh:i.]c
 

having had a few years of post-primary school increased Lhe Jike

lihood of migration even more.2/ As noted previously, he also
 

reports that the migrants expressed a preference for the rural
 

area if comparable jobs were available there. This kind of rosult
 

emphasizes the need for an evaluation of the relationohlip betwoon
 

education and migration with other factors, particularly rural
 

income, held constant.
 

Higher levels of education among migrants than non-migrant,;
 

have been reported in rural-urban migration studies in sev.ral
 

2/Kinsey, pp. 177-178.
 

• . :. • *• !4
 



other LDC's. For example, Celdweii found significant relation

ships between the extent of education and 'the incidence of migra

........... 
tion among Ghanian men in several age categories. Similar re
su tr o ed Sp e in i std f -i 
sultsV~are reported by-Sp~ir inhis-tidy 6f miirti'6nf-1n Talwa Ni. 

nEmolyment: 

This section will consider the occupations of the migrants 

pri o to their migration from Testour, and those of the non-migrantn; 

during the year preceding the survey, 1971-1972. The purpose is 

to provide a description of the employment Pid income opportunities 

that exist in Testour, as well as to make comparisons between the 

two groups.2/ 

8-/Caldwell, pp. 63-66; and Speare, pp. 81-82. 

V/A major change in Tunisian agricultural policy occurred 
during the period covered by the survey which may have had traumatic 
effects on the employment and income of some of the migrants, pre
cipitating their move from the area. 

An increasing policy emphasis on agricultural production co
operatives culminated in early 1969 with a move to incorporate a]
privately owned land. This policy was suddenly reversed in the 
fall of 1969. A few co-ops were dissolved and all privately owned 
land was returned to its owners. The 18 co-ops that remain in 
Testour operate the large farms expropriated from foreign owners 
following indepecndence. Tunisia's co-operative experience is 
described in John S. Simmons, '"Agricultural Cooperativeo and Tunisian
Development," Mid -E1ct Jourla, Part I (Autumn, 1970), pp. 455
465, and Part II Winter, 1971), pp. 45-51. 

It is difficult to assess the effect of these policies and 
policy changes on the migrants and non-migrants in the smple.
Nonofthe large private farms and only some of the'smaJ 1 farms 

in Testour were actually included in co-ops, and of those that were,
the compensation and participation of the owners in the co-ops 
varied from case to case. The overall effects were more widespread,
however, as many farmers apparently sold their draft animuals and 
other livestock in anticipation of their eventual entry into a 
co-op. When the policy was reversed, and the land incorporated 
was returned, soi.e farmers said they had no animals or seed to 
produce a crop. (continued on p. 48) 

i -
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The economy of Testour is predominately agricultural. The
 

1966 census reports that 75 percent of the economically active men
 

were engaged in the agricultural sector.' The non-form sector 
.+, 

consists of marketing and processing activities, crafts, and ser

vice occupations. 

As in other areas of the Halut Tell, agricultural land ri Tes- . 

tour is unequally distributed between nuerous small faminly fartms 

that use mostly traditional methods, and a relatively few large media-. 

nized farms that are either privately owned or state-run product..on co

operatives. 
In addition to those with land, the agricultural ,;ec

toi includes a sizeable group of landless farm laborers, some of
 

whom work permanently on the largest private farms and the co-ops,
 

while others find seasonal work on smaller farms. -!/The existence
 

2/(continued from p. 47) However, during the interviews it
 
was apparent that the respondents were'eager to recount their bad

experiences and express their dissatisfaction with co-ops in
 
general. Thus, given the retrospective nature of the interviews, 
it was not possible to accurately determine what the relative :im
pact of the co-op policies on the migrants and non-migrants had 
been, precluding any conclusion about their effect on migration.
 

lQ/Unpublished census data. Institut National de la Statio
tique.
 

fl/Data are not available on a delegation basis, but a 1962 
survey of the goj of feja found that 1.9 percent, of the
 
farms were over 20 hectares in size and accounted for 84 percent,

of the operated agricultural land. Of the total number of farm
 
operations, five percent were over 100 hectares in size and 
ac
counted for 66 percent of the total land area. 

This same survey found that the total farm labor force includ
ing women consisted of 34 percent farm operators and partners, /8

percent family workers, and 18 percent permanent farm wage laborers. 
LRgpublique Tunisienno, Secretariat d'Etat au Plan et aux Finances,Services des Enquetes Statistiques, Structures apraires du 
gouvernorat de Beja: 1961-6 (n.d.), pp. 21, 592 

' -: , .', t 
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of this wage labor market and the non-farm sector provides off

farm alternatives to farm operators and family workers wilt) fre

quently combine off-farm work with work on their family farm. 

Table 3.3 shows the distributions of the migranis and non

migrants in the samle in the principal employment groul ; ug

gested above.--/ In both groups large majorities of' th- men had 

worked in the farm sector, although the percentage was 1.K ]iher fotr 

non-Iigrants; '18 percent compared to 65 percent. of thu liitl'ZU.. 

Migrants were iimore likely to have had only a non-farm cuj :t i on; 

29 Jpro'oent of the migrants auid 19 percent of' the zion-i:,iatt::. 

Ten percent of' the non-m.lgrants and four percent of the Igrt; 

had occupations in both sectors usually combInint" non-'arm em

ploymrent with work on the household farm. 

Signi ficatly more non-migrants belonged to household,: that 

operated farms; 57 percent of the non-migrants compared with 39 . 

percent of the migrants. Conversely, fewer non-migrants had 

worked as farm laborers; 30 percent compared to 39 percent. of the 

migrants. Migrants were both more likely to combine o!'f-farmni work 

as farm laborer:: with own-farm work, and to be in the gzr'uj, of' 

landless laborers whose only occupations were as paid farm workers. 

The last principal group, the unemployed for the firAt. time, 

consists of those who were actively seeking work but had found none 

]2/The figures in the table and the following discussion re'er 

oniy to those migrant; who were economically active (working or 
looking for work) before migration from Testour. Of the 144 

migrants, 48 were inactive (in school, in the military, etc.) 
before moving. 



Table 3.3. Distribution of non-migrants 

Occupational Group 


1) Operated farm only (farm
 

operators and unpaid family workers) 

2) Operated farm and off-farm 


Operated farm and farm labor 

Operated farm and non-farm 

3) Farm wage labor 

Farm wage labor only 

Farm wage labor and non-farm 

4) Non-farm occupations only 

5) Unemployed for first time 

and migrants by occupational 

Non-mizrants (295) 
Number Percent 


114 38.6 

53 1S. 

27 9.2 


26 8.8 

62 21.2 

58 19.7 

4 1.3 

56 19.0 


10 3.4 

group 

Mirants 
Number 


21 


16 


12 


4 

25 

25 

0 

2a 


6 

(96) 
Percent
 

21. 

16.7
 

12.5
 

4.2
 

2L.0
 

26.0 

0 

22.2
 

6.3 

0 
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since entering the labor force and so had not established an 

occupation. Of the migrants six percent were in this group com

pared to three percent of the non-migrants. 

The Ariculiral Sector: 

Table 3.4 gives the type of land (irrigated or unirriwii,:d) 

and the farm size (hectares per active man in the household) fur 

the migrants and non-migrants whose households operated fnrm'.i 

In some cases, households farmed both irrigated and unir

rigated fields. In most cases, however, the farms did not iri

clude irrigated land. The figures relating to all of the mierauit: 

and all of the non-migrants show that only six percent of tht 

migrants,' and 20 percent of the non-migrants' household,; had ir

rigated land. Of the non-migrants, nine percent of the farm; were 

all irrigated compared with none of the migrants. 

Unfortunately, the numbers of observations are too small to
 

allow a comparison of the size of irrigated land farmed between 

migrants and non-migrants. However, it is interesting to note
 

2-/Testour is distinguished from other parts of the Haut TelI1 
by the existence of a relatively small area of irrigated land a!(huig 
the Madjerda River. Introduced several centuries ago by Moors; 
who set~t]ed in Testour, the irrigated area has been expanded ::fe
what ln recent years, and mechanical piunps have almost ecmpletely 
rep]aced animals as a means of drawing water from shal I)w wu 1l:; 
or directly from the river. 

The irrigated land consists of orchards and truck frms and 
is divided into more than 200 plots owned and farmed lraim'ijlally 
by the people of the village; of Testour and Sloughia. It, i.: 
apparently significantly more productive than unirrigated land. 
See Almved Kassab, "Les basses terrasses de la Madjerda (an Ia 
plaine de Testour-Sloughia," RTS , No. 21 (Mai, 1970), pp. ..19
157. 



Table 3.4. 
Hectares per man for migrants and ncn-migrants whose households operated farms by
 
occupational group
 

Unirriiated Land 
 % with Irrizated Land % with 

Mean Median unirrigated Mean Median unirriaated 

MIGRANTS: All 3.9 2.7 100.0 1.7* 1.7* 5.6 

Operated farm only 5.3 3.2 100.0 1.7* 1.7* 10.0 
(20)
 

Operated farm and farm
 
wage labor or non-farm 
 2.2 1.3 100.0  - 0 
occupations
 

(-6) 

NON-MIGRANTS: All 12.9 5.0 91.0 2.0 1.8 19.6 

Operated farm only 16.3 21.25.0 91.1 2.1 2.0 
(113) 

Operated farm and farm 
wage labor or non-farm 5.4 3.0 90.5 2.0* 1.5* 11.3 
cc cupations 

(53) 

*less than 10 observations.
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that among the non-migrants the median for irrigated land is 1.8 

hectares compared with 5.0 hectares for unirrigated land. 

from .5 tolnirrigated hectares per 	man in the sample ranged 

510 for the non-migrant,. Comlarin;15 for the migrants and .7 to 

the size of unirrigated farms, the migrants as a grout, had sub

stantially smaller farms than the non-migrants. The median of 

5.0 hectare.- per man for all non-migrants is nearly twice as 

large as the 2.7 hectares per man median for all migrant.:. Comi

paring the means, the difference is even greater; 12.9 hctie: 

per man for the non-migrants versus 3.9 hectares per iniii fbr the 

in both groups there are substantial differenf'e:,: in unir

on the hiusel i,(I's;rig~ated farm size between those who only worked 

farm and those who also worked in off-farm occu}t.ionsoperated 

eith, r as farm wage laborers or in the non-farm sector. Ariont,, the 

migrants the median for the operated-farm-only category is 3.2 heo

tares per man compared to 	1.3 hectares per man for tho:-e who pier

formed off-farm work. Among the non-migrant:: the comina-hlei Figre: 

are 5.0 and 3.0 hectares 	per man respectively. 

of those farii operator:;Thus, migration seems to be selective 

and family laborers who are less well endowed in terms: of land. 

This selectivity is maintained when the division is made intr, thcws. 

who ,Aso work off the farm aid those who do not. The farm size c' 

the migrants in both groups j.isubstantially smaller. li addition, 

the migrants were less likely to farm the apparently signific-ant.Iy 

more productive irrigated ]and.-L/ These findings lend ;uppurt to 

1//See page 54.
 

http:signific-ant.Iy


5,
 
the hypothesis that the probability (2f mJgration In Invorseoly
 

related to the 
level of rural income. 

Farm wage earnings are often the only souzrce of income for 

landless households and offer an off-farm alternative for those 

who work on the family farm:.I5/ Table 3.5 gives the per<ont.age 

of migrants and non-migrants who had worked farmas laborec.; in 

each of several subcategories.
 

A striking difference between the two groups is sut:eithe 

tially larger percentage of migrants who had specific skills, nine 

percent of the migrants verrius three percent of the non-mg'ant::.
 

All of the migrants in this group 
had skills that can be conriulr ed 

transferable to urban econoi.., e.g.,the machinery operators and 

mechanics. However, only six of the 10 non-migrants in this group 

had such skills while the other four had skills applicable only to 

A/Large majorities of both groups belonged to households that 
owned all the land they famed; 72 percent of the migrants and V7 
percent of the non-migrants. More of the migrants' households- owned 
none of the land farmed (25 percent versus four percent), while more
of the non-migrants' households farmed rented land in addition to
what they owned (19 percent versus three percent). The rented I':unL..
of the non-migrants tended to be larger than those of the mi[,y:*nt:-.

but there were no significant differences between the tw-D group,;

in terms either of land rented or
of the type the rental arrangelent
(e.g., fixed rent or share basis). 

]&/Most farm laborers are paid a daily cash wage, a few are
paid a monthly wage, and some manual tasks, particularly grain anilolive harvesting, are performed on shareoften a basis (e.g., one
tenth of the amount of grain cut each day). ln 1972 laborers work
ing for the co-ops and the largest private farms were paid the
legal minimum agricultural wage; 600 millimes per day fcr unskilled
 
workers and more for those with skills. 
 The daily wages of other

non-migrant farm laborers ranged from 250 to 
550 millimes per day
depending on the individual, the kind of work, and the season. 
(1000 millimes = one Tunisian dinar. The official exchange rate 
:in September, 1972 was one dinar = U.S. $2.12.)
 

http:farm:.I5
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Table 3.5. Migrants and non-migrants who worked as farm abLorers3 

Non-migrantn 
% of 

Number non-i grants 

Mi p rit;: ___ 

%ot, 
Number rrI r,I .: 

Uns;k 1.11 ed 
employeeO 

private 
56 19.0 22 

farm labor only 26 8.8 10 10.4 

farm labor and 
own farm or non-
farm occupations 

30 10.2 12 12.5 

Unski lied 
laborers,_8 

cooperative 
L-3 

Skilled farm labore 
(co-ops and private 
farn ornpl oyee.;) 

s 
10 .3A -9 DL 
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agriculture. Thus, the probability of migration is high tmong
 

farm laborers with transferable job-learned skills, .o,:;;u0t, 

with the hypothesis that having such skills increas.-: the t.ol

ability of migration by inerensing expected urbar, en:vni,!:-. 

In the unskilled categories slightly more inigrnnoi; I-ii, rrrj

migrants worked for private employers, both among thos;e wh., 1:,' 

only the one occupation and those who al:so wor<ed on I heir h,,:, 

hold farm or in the non-farm sector, while s]]ght] y ewei ' I' 

had worked as unskilled laborers on the co-ops. 

The Non-farm Sector: 

In the sample 33 percent of the migrants worked !it the i,,

f rn sector compared to 29 percent of the non-m!ngrants. A:. nit(t! 

previously, fewer migrants had also worked in the farm sector; 

four percent of the migrantt; versus 10 percent of the non-migratil:!.
 

The non-farm occupations of the two groups are shown in Table 3.6.
 

Unskilled non-farm workers include laborers working per

manently for the government, porters and helpers for the rnercha, I:;
 

in Testour, and others. There was a slightly higher percentage 

of non-migra: Ls in this category which is generally well-paid, 

f'u]l-time employment compared with unskilled farim labor. 

LCSD workers are those who work for the government's t.irg[I 

Against Underdevelopment (Lutte Contre le Sous-Deve],pemet.) j,,..r,r:, 

designed to provide work for Tunisia's unemployed.1/ ConidPr:1)y 

L-/See Ripublique Tunisienne, Office de la Formation Pro
fessionnelle et de l'Einploi, L'expdrjence Tunisienne de mobili.:i
tion de j_ main-d' oeuvre dans le cadre de la LuLte Contre In 
Sous-D6veloppement, Mars, 1969. 
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Table 3.6. Non-farm occupations of non-migrants and migrants
 

Percent of non- Percent of
 
migrants migrants 
-(n=295) (n96) 

Unskilled non-farm
 

employees 5.1 4.2
 

LCSD workers 1.4 J0.4
 

Skilled trade laborers 2.0 6.3
 

Craftsmen, artisans 3.7 1.0
 

Commercial, private
 
service workers 13.2 3.1
 

Teachers, functionaries
 
clerks, etc. 4o4 9'4
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more migrants worked on the I.,1,) Irojoetn; 10 porcntL (i* I'lh 

migranto, versuo one porcenL of the non-m.1 grantL:.. TI,]: lil. go 

difference reflects in part the diminished importance of the 

LCSD program in 1971-1972 compared with previous years. The 

fewer openings in Testour are a result of an overall cutback 

and redirection of Tunisia's LCSD program and the completion of a
 

number of terracing and reforestation projects in Testour. It
 

was apparent that at least some of the migrant LCSD workers left 

shortly after the project they had worked on was completed or the 

number of days worked per month was decreased. -I./ 

Skilled trade laborers consists of masons, painters, elec

tricians, etc.. Substantially more migrants were in this group; 

six percent of the migrants compared to two percent of the non

migrants. This is further evidence that such skills increase the
 

probability of migration.
 

The category "craftsmen, artisans" represents different kinds, 

of skills such as tailors and others making and repairing a variety 

of household goods and agricultural implements for the local mar

ket. In contrast to skilled trade laborers, these workers are not 

likely to migrate; four percent of the non-migrants and one pr

cent of the migrants were in this group. 

/ccording to the local manager of Testour's LCSD program,the total number of available work-days for each ddl -ctlon 
determined by the regional and national LCSD offices. 
The local
 
officials then allocate their quota more or less evenly among 'the 
unemployed applicants. In 1972 this resulted in 15 days, of work 
per month in most cases, with unskilled workers recelving a dally 
wage of 250 millimes plus 4 kg. of semolina for a cash equivalent, 
of about 400 millimes. 
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The category "comnercial, private service workers" includes
 

a variety of occupations such as store owners and clerks, itinerit 

traders, barbers, cafe owners, water and wood haulers, and reli

" .gious figures. Non-migrants greatly outnumbered migrants in this 

category; 13 percent of the non-migrants and only three percent of
 

the migrants. 

Significantly more migrants were in the category "teachers,
 

functionaries, clerks, etc."; nine percent of the migrants compared 

to four percent of the non-migrants. Besides teachers, occupations
 

in this group included a cheikh, agricultural and public health 

agents, bookkeepers, mail clerks, etc.. Men in this group were
 

generally better educated than those in other categories.
 

Thus, among the non-farm occupations migration is likely for
 

those who are marginally employed on the LCSD program, skilled
 

trade laborers, and teachers and office workers. On the other
 

hand, migration is unlikely for men in commerce and private service 

activities and for craftsmen.
 

The Unemployed:
 

The last major occupational group includes those unemployed 

for the first time. This group consists of those who had never
 

worked before but were seeking a first job and whose households did
 

not operate farms. Migrants were more likely than non-migrant- Lo 

be unemployed for the first time; six percent of the migrants and
 

three percent of the non-migrants.
 

The migrants in this group ranged in age from 15 to 22 years
 

old when they left Testour. They had been unemployed for an 
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average of about one year. The non-migrants were slightly younger
 

and had also been unemployed for an average of about one year. 

Notably, five of the 10 non-migrants had education beyond priIiy 

school. .In -light.of--their-apparent- lack.-of enploynen .;--ti ,. 

in Testour, it is likely that sonic of the non-migrants .ir, th;: 

group would also leave if given the opportinity.
 

The percentage of the sample who were unemiployed for ILho rir.,;L 

time is not an adequate measure of unemployment or unde'omployIi',I. 

in Testour. Men were considered as havin. an occupation if they 

had worked only a few days durang the year or, in a few ce..nes, JV 

they had not worked at all but had previolil.y established a pro

fession. It was felt that this would av,)id netting ti au'bi Ir'iry 

number of days worked as the limit betwe.-, the unemployed and the 

employed. In addition, no attempt was mado to esttblish the twunnt 

of work performed by self-employed farmers, merchants, and ..'ervice 

workers. The relevant measure for the pu.lposes of the mnode.l. h; 

rural income, and it was towards this that the survey was dU roe ted. 

However, the low average days worked amnong some wage workers, the
 

small size of most of the farms, and the marginal nature of many 

of the non-2arm occupations indicate there is considerable under

employment in Testour.21/
 

L/Among wage workers, those with non-farm occupations were 
nearly all fully employed. However, there are indications of coll
siderable underemployment among unskilled farm laborers. The
 
average days worked per month of non-migrants whose only occuei
tions were as unskilled private].y employed farm laborers was about 
12 days for most of the year and 18 days during the sumner grain , 
harvest. In contrast, unskilled co-op laborers wore fully em
ployed, working, on average, 26 to 28 days per month throughout 
the year. 

@ 
 I 

http:Testour.21
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To summarize the results of the survey regarding the employ

ment in Testour of the migrants and the non-migrants.
 

-Migrants were less 'likely to have worked in the farm sector
 

-.ad-to-combine farm-and non-farm occupations. ..

-Of those who worked in the farm sector:
 

-Migrants were less likely to belong to a household that 

operated a farm and more likely to work as paid farm 

laborers. 

-Migrants' farms were smaller than non-migrants' and 

were less likely to be at least partially irrigated. 

-Migrant farm laborers were more likely to have job-learned 

skills that would be 'applicable to the urban economy. 

-More migrants than non-migrants had only non-farm occupations. 

-Migrants were more likely to have worked as teachers, 

office workers, skilled trade laborers, and LCSD workers. 

* -Migrants were less likely to have worked as craftsmen or 

in commerce and private service occupations. 

-More migrants had been unemployed for the first time. 

Comparisons of occupational differences between migrants and
 

non-migrants in the sample with migration studies in other LDC's
 

are limited by the small number of studies that pi.ovide such in

formation and by differences in the natures of the rural economies.-/
 

19/As noted previously no previous research provides much evi

dence about the occupational selectivity of migration in Tunisja. 
Ono timal] (31 observations) study of migration intentions in rm a]
Kairoiuan found that the moi mosL likely to migrate wore those in 

the middle incomnr group consistlng of medium-size land owner and 
HkoIild laborero. jIi. Van do Delt, "'Motivations de migration (it 

d' adatation do.; 6migrants dane 1,exode rurale h Kairouan," Uni ver
6.it Agricole do Wangeningen, 1970 (mimeo.),/ 

' . . .. . . . . . . . .... .. . .
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However, a greater likelihood of migration among skilled and :;cwi

skilled trade laborers and craftomen was reported for rural areas 

of Ghana and Taiwan.2-/ In Taiwan, migrants were also less 1ilIly 

than non-migrants to have worked as farmers, and more likely Lo 

have been employed as farm laborers or as profeF:;ional., m:Iriger.-, 

and clerks. -2 [/ An additional similarity between this otudy and 

migration research in other countries is the large number of mi

grants, particularly school-leavers, who were not economically 

active before migrating.22/
 

2-Q/Caldwell, p. 60; Speare, pp. 83-84.
 

-/ rbid.
 

23/yerlee, p. 5.
 

http:migrating.22


CHAPTER IV 

DESTINATIONS AND EMPLOYMENT OF MIGRANTS FROM TESTOUR 

The purpose of this chapter is to describe the result,; of 

the survey relating to the destinations and type of employment 

obtained by the migrants in the sample after leaving Testour. 

De;ti nati nns: 

ks; shown in Table 4.1 the destinations of the migrant,; t'a] I 

inlto three categorie:s; Tunis and it.- suburbs, other urhan and 

rural areas of Tunisia, and foreign countries. Of the 1,/ mi

grants, 66 percent went to Tunis, 15 percent to other areas of' 

Tunisia, and 19 percent to foreign countries. Of those migrants 

who remained in Tunisia, 81 percent went to Tunis. This coincides 

with the census results which show that 83 percent of male migi'ant:i 

from Testour who had moved out of the pouvernorat. of Beja resided 

I /inr Tuyis at the time of the census. Both sets of data omirjdj:.ize 

the importance of' Tuni,; as a destination of' inigrat.ion from 'leT:;h.o'. 

Most of the 22 migrants who went to other arca:: of' 'liajiiia 

went to urban center;. These migrants apparently went to work 

at jobs that had been arranged in advance. 

The most common de::tinationi of migrants going to foreign 

]-Resuiltai de i recrn m:ert pnUr'ale de Ia 1)o1)0iJ a Liol,
 
Smai 1. : Miiration, p. '/4.
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Table 4.1. Destinations of migrants after leaving Testour
 

Tunis 

Other Tunisia 


Nabeu-Kelibia 

Bizerte-Menzel Bourghiba 

Sfax 

Sousse 

Le Kef 

Other 


Foreign 


France 

Libya 

Germany 

Holland 

Switzerland 


TOTAL 


Number Percori
 

95 66 

22 15
 

4
 
3
 
3 
3
 
3 
6
 

27 ]q
 

1.2
 
7
 
6
 
1 
1 

144 100 
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countries was France followed by Libya, Germany, Holland and 

ofSwitzerland. There are indications that increasing numbers 

men are migrating from Testour to foreign countries as is true 

for Tunisia as a whole. Accurate figures on the number of Tuiisia: 

available as there is apparently cons.1derableemigrants are not 

foreign migration in addition to the official organizu] r'.gii:J 

administered by the Office of Professional Training and Employmullt. 

The number of migrants who left in organized programs r'n:J 

19 7 1. 2/  from 2,814 in 1966 to 14,658 in The total number inclu,11rig 

thos-e who migrated outside of official channels is curtainly i:iiwi 

J arger.l/ 

In addition to 6.9 percent of the sample who had returned to
 

live in Testour, 1.2.5 percent of the migrants had made additional 

moves subsequent to their departure from Testour. Most of these 

cas:es were of men migrating to a foreign country after an in t.ilI 

stay in Tunis, or returning to Tunis from abroad. An noted in 

Chapter I, Picouet found that the city of Beja acted as a relay 

2/Mpublique Tunisienne, Office de la Formation P'rofessiorie]lo 
et do I 'Emploi, Rapport annuel de J2&gration 1971, n.d., p. 1. 

/As an indication the of total migrants' JdetIof proportion L'1ti', 

.ill the official stati stics, the Employment Office list:; 4.,15" as 
ihe number of Tunisians going to France in 1969 whi11e Ireneb rx-ro'is 

:--uw 14,9:15 Tunisian:; entered France as permanent (a-; oj.J os;( to 
: emonal) wrker., in the sane year. See RIanport annuel --- , 7.'; 
and Ian 14. lume, Mi prnnl. Workors in Western Europe, li. )?e:; 

Staff Working Paper No. 102, l.B.R.D., 1970, Table 111-12. 
Unofficial migration to Libya is apparently even lInrger. Ai
 

article in La Pres;se (Oct. 12, 1972) cites /0,665 as thc numb'er of
 
, Tunisian expelled authori ties ],'/Iegal migrants by Libyan in 

wile only 2,984 Tunislans went to Libya in organized programs
 
that. year. Rapport Annuel. --- , p. 7.
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point for migration to Tunis from the western Haut Tell. 
 Although
 

the definition of migration in this study precludes a definite
 

conclusion, Beja and other regional centers do not appear to be 

important relay points for migration from Test6ur. Thll: Is not
 

surprising given the relative proximity of Testour to Tunis (about,
 

80 kilometers). 

The following section., will deal with the employment. of the 

sample migrants after leaving Testour wlith emphasis on
 

of the migrants with the peratmment tuban labor force. For ihe:e
 

purposes migrants Tunis; areas are
to and other of Tunisia 

together as "internal migrants" as distinguished from Ll,:3e w1 v 

went to foreign countries. With one exception all the I,':,t,. 

to areas of Tunisia other than Tuni.s obtained non-agriculitial 

employment.k/ Thus, grouping all internal migrants togetlii imr

plifies the analysis while maintaining the model's promise of 

migration as a choice between rural and urban alternatives.
 

Internal Migration:
 

The following discussion draws on two sources of laboz 

force data in addition to the SWnple of internal migrants; from 

Testour. The first source is the 1972 migration and ernpr.noxm, 

survey conducted in the city of Tunis and its suburbs J,,r,
)y t Is,! I,,ul 

National de la Statistique (INS).5/ The INS data is more recent. 

A/Teachers, other government employees, industrial and eoii
struction workers. The one exception worked in an orchavd on tLe 
Cap Bon. 

5/See page 67.
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the second source, the 1966 populationand detailed than that from 

ccni'Us. 

Age and Education: 

The migrants from Testour were substantially younger as a 

grouip than the male labor force in Tunis. Table 4.2 how- that 

59 percent of the migrants were less than 25 years old :omnpa'ed 

to 22 percent of the labor force. 

Table 4.3 compare.; educational attaiment of the two roup. 

The data do not give very detailed information; distinotioll be

twoen those with limited secondary school and tho.e witli univer

,-j ty training, f'or exmnple. Nonethe]ess, they sugge,. that, nieong 

mOn under 30, the migrants tended to be better educated with a 

substantially larger proportion having some secondary or post

secondary education. knong older men, educational levels were
 

generally lower for the migrants than the labor force. In both 

groups the younger men had considerably more schooling than thos;e 

in the older age categories. However, there is good reason to 

suspect that the INS data understate educational levels of the 

- /Republique Tunisienne, Institut National de la Statistique, 
Eni4te miirntion et emi]oi, Tunis ]972-71; Resu]tat.s-s'6 rie . 
oL ,rr, FlasoLcule 2 (Tunis: Janvier, 1973). Hcreafter rel'erred 
to a,: Er]m'u migration et 0m] 0]. 

The .INS miploynent data is broken down by male an(d umal] 
i,it, doe.; not distingui:h between migrants and native-born withir 
the su:x categorie:. Most of the data are also available for 
migrants and nativ -born but here do not distinguish between 
,x s(. Mgramts are dividwud into those whose households moved 

th Tun i:; between .1962 and the survey in 1972, and those moving 
bhu'ne ]962. 



Table 4.2. Distribution of the male labor forco in Tunio alfl 
Testour migrants by age group
 

Tunisj ale labor 

Age 
 force-g (n=2015) 


!-19 
 9.3 


20-24 
 12.9 


25-29 
 12.9 


30-34 
 12.6 


35-39 
 11.7 


40-44 
 11.7 


45-4o9 
 9.3 


"50 
 19.7
 

TOTAL 
 100.1 


/Enpu-te Mnihration et emploi, p. 55.
 

b/Age at time of migration.
 

TeLtour migran[lW7 
(n=117)
 

21.4
 

37.6
 

16.2
 

6.0
 

6.8
 

6.0
 

5.1
 

100.0
 



a / and -estour mf..grarst education-_-z.3.P~-.r on of the ma:.e abor force and:s Iy and age 

T-Uis .ale labor forceh/ (ni9145) Testcur migrants (n 17) 
- percen-- - - -- ------ - percent-- -

Age None Primary Secondary or more aoe riarn Secondary cr more 

15-19 10.7 82.5 6.8 12.0 72.0 16.0 

20-29 53.9 36.8 9.3 42.9 31.7 25.4 

30-39 69.s 27.1 3.2 66.7 33.0 0.0 

40-49 71.8 25.1 3.1 81.8 18.2 0.0 

Z50 80.3 :7.9 1.9 100.0 0.0 0.0 

TOTAL 62.7 32.4 4.8 44.4 38.5 17.1 

A/O0cupational and religious training not included.
 

b/Enmute migration et emploi, p. 121.
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labor force. Census and other daLa somi.cot; ire.idirl.( Li:LI. L,he 

percentage of' men with s o,,ndary :5eheo l i lqf :;114 ,1111 Ilf! 'on:. 'f.';il' ,
 

hi giher. The discrepancies mily he the ru:: ill.,()f'F di1 f':rel l. I,,f
 

nitions; of having reached the ,ecc, ndary level, but. the crtem i,,1
 

used in the INS survey is not clearly stated.
 

Evfployment: 

The INS data allow comparison of the occupations (,r theimie, 

labor force in Tunis with the first jobs of Lhe migrant:i aft,, r 

leaving Testour, in some cases after an initia| period of' ,memivJ

ment. Table 4.4 gives the distribution of the two grnups, b ,:,.y.r 

of economic activity. 

The significantly larger percentage of mig:rants; in constr'u :Li on 

indicates that construction serves as a point of entry for mi grali :; 

into the urban economy. Relatively more miigrants also w,30.l:,o in 

agriculture and miscellaneous services, but the difference.- are 

not as great. It is interesting that 28 percent of both tgrolms 

worked for the government, a larger percentage than in amy of' ie 

other categories.
 

In the INS ma].e labor force data discussed above,disLincl ioin 

is not made between migrailt.s and nati.ve-born workers. The INS 

data do allow comparisons of occupations between migrants anid 

natives, but here both groups include women as well as, men; .P1 per

cent of the total INS sample are women. The migrants are those 

who moved to Tunis in 1962 md after. Table 4.5 shows, til, Lhe 

distributions of migrants and natives by activity are qui togro i ) 

similar. Relatively more migrants worked in miscellaneous
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Table 4.4. Distribution by economic activity group of Tunis male 
-


labor force and Testour migrants' first jobs
a


Male labor Testour migrants'
 

force first jobs

(n_ O)b / 

A;rl cul Lure 2.3 3.6 

Indu:;try (manufacturing, 
17.9utilities, etc.) 22.8 

Coll.; tructi on 7.7 24.1 

9.8Commerce 20.7 

Transportation, 
Cfwnun ication 7.8 3.6 

Government 27.7 27.7 

Mi.;c'ellaneous services 10.91. 

100.1
TOTAl, 99.9 

/Excludes those looking for their first jobs.
 

-/Enqute riuation et empioi, p. 45. 

who worked as casualL/Includes 6.1 percent of the sample 


laborers in no particular activity group.
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Table 4.5. Distribution of migrant and n tive-born workors of
 
both sexes by activity groupW
 

Migrait.;, 
Natives 1962 and af't.er 
(n--913) (N=477) 

Agriculture 2.2 1.5 

Industry (manufacturing 25.8 19.9 
utilities, etc.)
 

Construction 5.0 6.5
 

Commerce 15.8 17.2
 

Transportation, communication 4.8 3.6
 

Government 33.2 33.1
 

Miscellaneous service 13.1 18.2
 

TOTAL 99.9 300.0
 

a/Encquitre migration et emploi, p. 45. Excludes those lool:hirj
 
for their first jobs.
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service occupations, commerce, and construction, but the dif

ferences are riot very great. While the comparisons are limited
 

because they do not take into account possible differences in
 

sex composition between the two groups, the data indicate that 

there do not seem to be any major occupational differences be

tween natives and migrants who have had time to adjust to the 

urban labor market. 

Unfortunately, neither the INS survey or the census make
 

distinctions within categories that can be used to identify
 

modern and traditional activitiesA For example, mmnufacturing 

includes employees of large industrial firms as well as -miall-shop
 

craft men, and commerce combines employees of large banks with
 

self-employed street vendors. It is the division of the urban
 

economy into traditional and modern sectors that is central to
 

the migration model proposed by Todaro and applied in this study.
 

The identifying characteristic of the modern sector is wage rates 

higher than those that would prevail competitively as a re;ult of 

labor unions and minimrn wage legislation. A workable defiriiton 

of the modern sector is government employment and thui;e emloyers 

in the private sector which observe the legal minimum wage-. 

s/The INS survey does show that incomes in 1972 were higher 

f'or migrants in the labor force as a group than for native-born 
workers. The average monthly income among migrants of both :;exes 
who moved since 1962 was /41 dinars compared with a 36 dinar average 
among, natives. The median monthly incomes were 26 and 23 diiars, 
respectively, indicating highly skewed distributions for the twu 
groups with concentrations of workers inthe lower income range.
 
Enqute migration et emnloi, pp. 28, 22/ 
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Tunisia has legislation governing working conditions and
 

minimum wage rates that dates from before independence. These
 

standards are intended to apply to all employees including agri

cultural laborers, but enforcement by the governments' InspeAKtril
 

du Travail is apparently only in response to specific al]legatinrw: 

of violation.]/
 

In the absence of data on the extent of application of the
 

minimum wages in the private sector, a good proxy measure is ad

herance to the social security or other employee insurance pro

grams. In addition to providing some check on the wages Vir'i:
 

pay, these programs substantially increase earnings in the form
 

of health and retirement benefits and family allowances. ,ovor!

ment employees also have an insurance program, and presumubly a'e 

paid at least the legal minimum wage rates. Thus, an approxima

tion of the modern sector can be made by including gover2 ment. 

employees and those covered by insurance programs. The rest of' 

the urban labor force is assumed to be in the traditional sector. 

Table 4.6 shows the number of enrolled employees as a per

centage of the 1966 total active labor force in Tunisia in each 

activity group from the census classification. Based on a number
 

I/There is 
some evidence that the minimum wage standards
 
maintain wages above competitive levels for some occupational
categories. A special survey of 50 firms in 1971 found that theminimun wage was the effective wage for unskilled workers butthat actual wages exceeded the minimums for those in various S;ki]ted
occupations. /Republique Tunisienne, Ministere du Plan, "Premierrapport de la sous-commission des salaires au conseil intormintRi"t,"
Avril, 1971 (mimeo.), p. 3/ 
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Table 4.6. 	Proportion of active labor force enrolled in insurance
 
programs
 

Percent
 

Agriculture, forestry, fishing 	 .2
 

industry (manufacturing, extractive
 
industries, utilities 51.0
 

Constructi on 	 61.5
 

Wholesale-retail trade, banking, 
insurance 32.7 

Transportation, communication,
 
storage 69.9
 

Public services 	 - A/
 

Private services 	 11.8
 

Total non-agricultural labor 
I'orce (Including government) 45.5 

Source: Active labor force figures from Recennemerit ~ne'raj e 
de .a ponulItion, 2 mj 1966: Cqract'ristiques econoniauies, pp. 87
89. Enrolled employees from unpublished data: Social Security 
(1')u); ],,;n':e programs of Regi e du Tabac, Imprererie Offi c , 
.,NC'I, SUIT, SONEDE, STEG, all for 1970. 

W/Goverrurient employees are covered by a separate progrwn,
 
presumab]y all of them.
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of sources and covering the whole country, the figures are on]y 

rough approximations but do give an idea of the importance of the 

modern sector in the different categories.
 

The percentage of the labor force in the modern sector mi
 

defined here varies sharply between activity groups. The ]iargtntl, 

percentages are in construction and t.ran/:iport with 61,5 per(ennL 

and 69.9 percent, respectively. Only half of the employees in 

industry are in the modern sector. The relatively low pezc-elItilt'( 

in trade and especially private services confirm the import rice 

of traditional sector occupations in these categories. Of the 

total non-agricultural labor force including government emnlopyee:;, 

45.5 percent were in the modern sector. Less than one percent of 

the agricultural labor force was covered by insurance progrns. 

The model proposed in Chapter II suggests Lhat migrants do 

not obtain a modern sector job when they first arrive in the urban 

area. Instead, it is hypothesized that they first spend a period 

of time unemployed or underemployed in the traditional sector.
 

The Testour survey results can be used to see if, in fact, tlhe 

sample migrants experienced this kind of two-stage proceszs. Fo-r 

this purpose questions were posed to determine the type of activity 

of the migrants since leaving Testour. On the basis of the r e, 

to these questions, the employment of the migrants was classified
 

as modern or traditional. Modern includes those cases where the 

type of employer and the reported wage rate appeared to qualify 

under the social security-minimum wage definition of 'he modern 

sector. The modern category was further classified as construction,
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office workers-teachers, and "other modern". The traditional
 

sector includes the unemployed, agricultural laborers, and all
 

others where the reported earnings and type of employer did not
 

-appear to fall within the modern sector. / The results of this 

cla:ssification of the initial activities and at the time of the 

survey are reported in Table 4.7 for 91 migrants to Tunis and 

other parts of Tunisia for whom complete responses were obtained. 

Considering the initial employment status 33.0 percent of 

the migrants were unemployed while 11.0 per.2ent began working in 

a variety of jobs such as casual labor, porters, store clerks, 

gardeners;, cafe waiters, and peddlers which were grouped as "other 

traditional." Agricultural laborers accounted for 5.5 percent of 

the migrants. In all, 49.5 percent of the migrants were initially
 

in the traditional sector.
 

In contrast, 50.6 percent of the migrants apparently began
 

work right away in the modern sector. Of these 14.3 percent worked
 

in construction and 15.4 percent as office worker-teachers. The 

20.9 percent grouped as "other modern" include government lalarer-s, 

indlu:trial workers, truck drivers, technicians, and others. 

At the time of the survey all but 4.7 percent had job.; and 

other., had changed jobs, so that 29.4 perent were then in the 

8/This kind of detall is of questionable accuracy given the 
rural orientation of the survey in which most of the respoldohnts 
were not the migrants themwel ves. If the quality of the riq,)n::es 
were rated, the most accurate would be about the kind of' Joh o,
tairied, while whether or not the migrant was initially unomployed 
bef'orc begining work would be l.ess accurate. The ]ens;t ace.raI., 
in formatlon i.; ,robably th,; iongth of time unempioyed. 
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Table 4.7. Distribution of Testour migrants by initial employment 
status and at the time of the survey 

Initial At time of Survey 
n91n=85 

Traditional sector 29.4 

unemployed 33.0 4.7 

other traditional 11.0 18.8 

agriculture 

Modern sector 50.67. 

5.5 5.9 

construction 14.3 22.4 

office workers
teachers, etc. 15.4 J.2.9 

other modern 20.9 35.3 

TOTAL 100.1 
 ]OO.0 
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traditional and 70.6 percent In the modern sectors. In addition,
 

2.2 percent of the migrants had subsequently moved to foreign 

countries and 4.4 percent had returned to Testour. 

Comparing these figures with the extent of modern sector 

employment of the non-agri cultural labor force, both the initial 

employment of the migrants and at the time of the survey compare 

favorably in terms of modern versus traditional sector occupation:s, 

although the division of both groups into the two sectors is ad

mittedly imprecise. 

On the basis of the model it would be expected that a lower 

proportion of migrants would have had modern sector occupations 

when they first arrived than did the urban labor force. This was 

not the case anong the sample migrants. However, the higher per

centage of modern sector occupations at the time of the survey is
 

consistent with the increasing probability of modern sector employ

ment proposed by the mode]..
 

Among the 33.0 percent of the migrants from Testour who were 

initially unemployed, the 'ength of unemployment ranged from one 

week to more than a year with an average of 14 weeks including the 

four relatively recent arr:ivnil who were still unemployed at the 

time of the survey. 

In spite of the theoretical interest in unemployment among 

recent migrants in LDC's, there is little empirical data. Hul.chinson 

provides some evidence of the extent of unemployment among migrants 

in six Brazilian cities, lie found that 85 percent of male migrants 

seeking work found a job within one month, and seven percent 
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searched for more than three months.2/ The comparable figures
 

for this study are 83 percent and nine percent, respectively.
 

In his study of migrants in Santiago, Chile, Herrick reports 

a higher rate as well as longer periods of initial tuemployment; 

63 percent found a job within a month and 22 percent searched for
 

more than three months. However, his figures are not exactly
 

/comparable to those of Hutchinson or this study.IQ


In terms of migrants in general, rather than just recent
 

arrivals, Turnham cites several sources and observes that unem

ployment rates among migrants in LDC',; tend to be lower itian for 

native-born workers, especially in the younger age groups.ii/ 

Lower unemployment rates among migrants arc reported in several
 

other studies as well.12/ 

The INS data in Table 4.8 show a basically similar pattern 

of unemployment rates for migrants and naLlves of both sexes in 

Tunis in 1972. The overall unemployment rate of 5.3 percent for 

migrants since 1962 is significantly less than the 14.9 percent 

9/Bertram Hutchinson, "The Migrant Population of Urban
Brazil," America Latina, Vol. 6, No. 2 (April-June, 1.963), p. 68. 

IJBruce Herrick, Urban Migration and Economic Development ]I]
Chile (Cambridge: M.I.T. Press, 1965), p. 86. Herrick's figlreo 
refer to migrants of both sexes and the delay they experienced in
 
finding a permanent, rather than any job.
 

Il/David Turnham, The Employment Problem in Less Develo ped
Countries (Paris: OECD, 1970), pp. 67-68.
 

12See Joan Nelson, "The Urban Poor: Disruption or 1ko I Jtal 
Integration in Third World Cities," World Politics, Vol. 22, fjo. I 
(October, 1969), p. 398; and Kalman Teske, Internal Migration in 
Jamaic , Jamaica: Department of Statistics, 1967, p. 31. 

http:groups.ii
http:study.IQ
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Table 4.8. Rates 	of unemployme t of migrants and natives of both 
by age group / Percent of age group urncmployei.sexes 

Migrants
 
Age 	 Native-born 1962 and after

(n=105O7) 	 --(n=/,':80O) 

] 5-]9 46.1 17.6 

20-29 16.7 4.7 

30-39 4.9 3.5 

40-49 2.4 3.4 

50-59 1.9 6.5 

(0+ 	 0.0 7.7
 

ALL 	 14.9 5.8 

are 

thos e lool:ing for work who had not worked during the week before 

the survey in April, 1972. 

a-/Ecu~ rniarration et euioi, p. 96. The unemployed 
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rate for natives. Among those less than 40 yours old, migrnr)t,; 

are less likely to be unemployed than natives. However, in the 

older age categories, unemployment rates among migrants are 

higher.
 

To examine the relationship between education, age, nid tho 

type of emplonment among migrants from Testour, the initi lt em

ployment of the sample was classified by age and education as 

shown in Table 4.9, although this resulted in small number of 

observati[ons in some groups.
 

In all three schooling groups the .itit.1a] rates of unerip],hy

ment are higher for younger than f,r ,'d,'r"migrants. - 3/ Betw, en 

schooling groups, those with seven or more years were less .ikely 

to be initially unemployed and more likely to begin working rigi 

away in a modern sector job, primarily as office workers-teachers. 

The type of employment of those who had not returned to 

Testour or gone abroad at the time of the survey is shown -in 

Table 4.10. The proportion havlng modern sector oceupat-o;, Il

creased for all age-education groups with the smallest pereent.ale 

of modern sector occupations among young men wi.th one to six 

years of school. In all three schooling categories, fewer youwit 

than older migrants had modern sector jobs. Among the young 

migrants, those with one to six years of primary school apparently 

had more difficulty finding modern sector jobs than did those with
 

I//There were not enough migrants in the samp] e age /.0 and 
over to see if unemployment rates increase in the older age group,; 
as in the INS data discussed previously.
 



. of ±estour migrants byem.1zent 

No formal schocin 
age: 15-24 -25 

IV 

Traditionl sector 70.0 48.4 

unemployed 60.0 22.6 

other traditicnal 0. 1 12.9 

agriculture 10.0 12.9 

Modern sector 30.0 51.6 


construction 20.0 29.0 


office-workers,
 
teachers 0.0 0.0 


other modern 10.0 22.6 


TOTAL 100,0 I00.0 

(number of observations) (10) (31) 

a/Includes cccuatcna. training. 

age and 

1-6 
15-24 

too 

80.0 

53.3 


26.7 


0.0 


20.0 


0.0 


0.0 


20.0 


100.0 


(15) 


educatioxa 

years 
2:25 

Po 

50.0
 

25.0 


25.0 


0.0 


50.0 

0.0 


12.5 


37.5 


100.0 


(8) 


15-24 

% 

29.2 


0.0 


0.0 


70.8 

8.3 


45.8 


16.7 


100.0 


(24) 


7 vears 
>-25 

OV 

0.0
 

0.0 

0.0
 

100
 

0.0
 

66.7
 

33.3
 

100.0
 

(3)
 



Table 4.10. 
 Employment of Testour migrants at the time of the survey by age and educationa/ 
n = 85 

No formal schooling I-6 years 
age: 

Traditional sector 


unemployed 


other traditional 


agriculture 


Mode sector 


construction 


office-workers,
 
teachers 


other modern 


TOTAL 

(number of observations) 


a/Incluies occupational 
Lol 

7 	years
15-24 25 + 15-24 25 + 15-24 25 + 

L6 3 5.4 13.O 

1O.0 0.0 6.7 0.0 
 8.7 0.0
 

20.0 17.2 46.7 
 14.3 	 4.3 
 0.0
 

10.0 13.8 
 0.0 0.0 
 0.0 0.0 

60.0 6 	 46.7 85.7 86.9 100.0
 

40.0 37.9 	 0.0 
 14.3 13.0 
 0.0
 

0.0 0.0 	 0.0 
 14.3 39.1 
 100.0
 
20.0 31.0 46.7 57.1 34.8 0.0 

100.0 99.9 100.1 100.0 99.9 100.0 

( o) (29) 	 (15) 
 (7) (23) (I) 

ta; 	 i
 
ax --rng.
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no schooling and those with seven or more years, with the largest 

percentage of the group (47 percent) employed in occupations 

grouped as "other traditional." 

Foreigpn Mi rzation: 

The migrants from Testour who went directly to foreign 

countries tended to be better educated than those who remained 

in Tuni.Sia. Of the 27 migrants to foreign countries, 67 percent 

had iome secondary schooling, vocational training, or a job skill, 

and 29 percent had primary schooling. Only one migrant had no 

schooling or skill. 

Eleven of the migrants went to jobs arranged through the
 

Empoymnent Office, while the other 16 went outside of the organized 

programrs. The kinds of jobs found by 22 of the migrants and the 

occupational distribution of all Tunisians sent in organized 

progrmns in 1971 are shown in Table 4.11. No particular signifi

cance should be attached to the differences between the two groups 

becau::e of the small. number of sample migrants and the fact that 

the official programs account for only part of total foreign 

migration, as noted previously. It is interesting, however, that, 

a substantially larger percentage of sample foreign migrants 

worked in agriculture than did all foreign migrants and the miy'ratws 

l'rom Te.,tour who remained in Tunisia. 

Retirn 'i grait or and I4.-,i tIatnces: 

The 6.3 perc.ent of' the migrants who had returned to T:;tour 

Ill() 11diver'no group. Two of these were able to find orl'ice jeib 
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Table 4.11. 	 Employment of Testour migrants abroad and a]l Tuni:;irj 
emigrants in official programs (1971.) 

%Testour %Emvigrant,. -

Migrants Abroad Official Prortain:; 

Agriculture 36 	 13 

Construction 18 	 29
 

Industrial 	 27 18
 

Mi scell aneous 18 	 40 

Total 100 	 100
 

A/Republique Tunisienne, Office de la Formation Profwimnrintwl lo 
et de l'Emploi, Rapport annue] de 1'4migration =, n.J., p. 18. 
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in Testour which they said they preferred to similar jobs they 

had had in the urban areas. Three others were masons who returned 

to live more or less permanently in Testour but still go to Tunis 

to work for short periods. Three returnees indicated they had 

been unable to find satisfactory urban jobs. 

AJthough the rate of return so far is low, the period covered 

by the survey is relatively short. A common respcnse was tha. 

the migrants intended to retirn to Testour either to retire or 

after cnreuu]a ,t.ig enoulh money to buy land and ]I'e:-t ,', or :ct 

up a sma] l)usine:-s, bu. it is difficult to predict how (:Xli,f 

these migrants will eventually return. 

Some idea of the importance of return migration is seen in 

the census results. Thus, while 20,697 male migrants from the 

Eouv(:rforat, of Beja were enumerated in Tunis, the number moving 

rron Tunis to Beja was only 1663, or eight percent of the flow to 

-Tpuni...L/ Other evidence of low rates of return migration is the 

small number of other returnees encountered in the various stage; 

of the survey in Testour who were not included in the rampl e. 

Athough few migrants returned permanently, thero,- ar,:, lehn-: 

who a] Lri)ate between Hl6stour and other area,.. One ml grant. in 
,t, , , ' 

the saitmple goes to France each summer to work as an acri cu Liurul 

]l'.nrer and returns to work in Testour in the winter. Several 

ol,hr:: I ive in Tunis and] return to Testour several timos each yua' 

I, hel1) wilth :;oil prenr.ittion and harvest on the fwmi. y farm. 

.1./Jlertsnc;ron genortl , de la population, 2 Mal 19 6: 1i 
t..i Ori, p. 2'9. 
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There are other less direct kinds of ties maintained by th, 

migrants. 
Those migrants with claims to land generally rented it;
 

out on a share or fixed-rent basis, or left it to a brother or
 

other family member with the migrant receiving part of the pro

duction. Only one migrant 
sold his land when he moved. :ii,,il~rly, 

nearly all of the migrants had wives and children ('I per ent) or 

other close relatives (76 percent) who rcmainecd in Te.;t,our. 

Remittances from migrants can serve as an importu:nl, !:oiirc: 

of income and capital for the sending area.L2/ A question wn.-,
 

asked in the survey if the migrants sent, money back to thri to,:

hold in Testour. Of those responding, 47 percent of the migr:.jrAii 

sent money on a regular basis ranging from two to dinar::20 ir 

more per month. It was apparent, however, that money senli (on:ili

tuted only part of the flow with substantial amounts brought° I:k 

by visiting migrants in ca-h and consumption goods from the c il,,y. 

It was also apparent that in most cases the remittmces wer', u.ved
 

to support family members 
 left in Testour.-/ Thus, wou ldit be
 

difficult to estimate the total amount 
 of remittances and th.iI.
 

part that could be considered as investable capital.
 

1l5/Se 9 ,.for example, Caldwell, pp. 152-167.
 

2-/In some cases respondents indicated that rnemittanc'els Werointended as repayment of a loan used to finance the migral ioll.Of those responding, 38 percent of the migrants financed the.ir 
move with funds obtained from ortheir father other relatives,
while 49 percent relied on their own sources. The r*emaining 13percent had travel expenses paid by the Employnent Office or 
obtained money from other sources. 



CHAPTER V
 

URBAN AND RURAL INCOMES
 

This chapter is devoted to further consideration of those
 

factors proposed in Chapter II as being determinants of migra

tion, particularly as they relate to urban and rural income.;. 

The Determi nants of Urban Earnings 

Part of the evaluation of the model consists of an analysi1" 

of the urban earnings of the migrants in the sample. One ob

jective of this analysis is to see if those factors proposed as 

determinants of expected urban earnings do, in fact, account for 

earnings differences among those who had moved. A second objec

tive is to determine if the time-path of urban earnings is con

sistent with Todaro's migration model.
 

The survey interviews attempted to establish the urban earn

ings of the sample migrants. This proved to be a limited t;ucC':;-.; 

a:; evidenced by a particularly high rate of non-response to Lhu,;e 

qes:;tions; (alxut 45 percent). The following analysip is based or) 

the monthly earnings at the time of the survey of 75 mi'grant:; who 

had moved to Tunis and other areas of Tunisia for whom earnings 

data were obtained. At the time of the survey they had ,spent 

periodsh ranging from a month to six years in the destination aicas. 

The analysi s of these earnings data is based on an human 

capital earnings function suggested by Mincer in which the Jog of 

89 
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earnings is a function of previous investment in education and
 

on-the-job training.1/ Two add.i.tional variables expected to
 

influence the urban earnings of migrants are also included,
 

length of time since migration and quality of urban lalor ,mrk,i
 

information.
 

The function to be estimated and the expected signs of the
 

coefficients are:
 

(1) In Y = Bo + 0IS + J32E + PIE2 + 4SK + P5T + P61 NF + v 
>0 >0 o >0 >0 >0 

In Y = the natural log of current earnings in dinars per n,,i. 

S = years of schooling and formal occupational training. 

E = experience, measured as the number of years of 1ab,,t" 
market participation. This is proposed by/Mw,r ,, 
a measure of overall on-the-job training.
 

SK = a dummy variable equal to 1 if pre-migration job ex
perience resulted in a specific occupational ski]
 
considered transferable to the urban economy and oQljal 
to 0 otherwise. The skilled migrants include iri.',,i, 
electricians, mechanics, and machinery operat.ors;. '[111:1
variable is a measure of on-the-job learning In addi tien 
to the general experience measure above. 

'I/Jacob Mincer, "Schooling, Experience, Earnings."and ",.llt
coming publication, National Bureau of Economic Research, pp. :'-i,,.
 

2/Four of the migrants were umemployed. To avoid the problcm 
of taking the log of zero, .1 dinar was added to the earning,- (Wf 
all migrants.
 

1/This is approximated by E = (Age-SS-lI) where SS i,; the imirrih 
of years of secohdary and occupational schoo'ling and J.5 i.; h eqc 
at which men not then in school are assumed to begin acoiunnalirtil, 
.work experience (15 is the age used by the 'Tunisian censis to wI'I,1

potential labor market participants).
 

Using this expression assumes that p'o);.St-p1'i11Mry sIchool 11(y and 
occupational training begins at 15. Data on the age of primary :',h.u,,i 
students suggests that this assumption is reasonable. In ]9H(i-(,', te 
average age of male 6th grade students in rural area., was 13.' ' , ';. 
!Republique Tunisienne, Secretariat d'Etat au Plan et a .'Eo0onoie
Nationale, Sjjjgigj dg ienseignemen: annce scholaire .i,_-i , 
n.d., p. 7327
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T = time, measured in months since migrating from Testour.
 

INF = a dummy variable equal to 1 if the migrant had an 

urban job contact who helped him find a job and equal 

to 0 otherwise. 

v = an error term. 

The ordinary least-squares estimate of the earnings function
 

The coefficients all have the exis equation (1) in Table 5.1. 


are
 
pected sign and, with the exception of the information duiimy, 

/
al. least the 10 percent level.' The iriforinatin.signif'ictait at 

of it.; low t valuein the e.timates in spitevariable !:,retained 

of S ducreases appreciably when INF .is 
(~r:,.1S the cJefQiJci ent 


he
irI..ui f'romi the equation (Lhe simple correlation coefficient 

Iwuui the two i -. 392). 

The linear relatio, uetween in Y and S in the function implies 

for each additional a constant proportional increase in earnings 

the earning',a non-linear relation,year of school.5" To allow for 

function was also estimated with years of schooling divided into 

slope and intercept dummy variprimar'y anid postprimary by defining 

ables for S- 7 fequation (2f. 

L-/The insignificance of the information coefficient will. l,
 
A schooling-experlic'.e
,onys.idered again in the following chapter. 


E (led to the equation was not significant.nteraction variable 
usiedin thi:; and the following chapter, one-tailed t tests are 

In all the
when the esttimated coefficients have the expected signs. 

estij;,ate5: there are sufficient degrees of freedom so that 1,L ].28 

tz 1.65 is significant at.
is s]iLificant at the 10 percent level, 

and t ; 2.33 is signifi,:ant at the one percentthc fj ,cpercent level 
Ievel.
 

V/S combines Primary aid secondary schooling with occupational
 
An equation was
tIraining in the CFK'A and other training programs. 


cstim:,eJ with year.; of regular schooling and of occupational
jI.(, 
F test, the


0rainil, reprus(eiited by uparate variable. Using an 
were the same could not be rejectedhlyl,,,Uli(;sis that the coefficient:; 


at ihe ]0 ,ercont level.
 



Table 5.1. 	 Estimated urban earnings functions. Dependent variable is the log of monthly 
earnings (t values in parentheses). n--75 

(I) Th^Y 	 .2889 + .1619S + .1408E - .0027E2 + .8285SK + .3185INF + .0195T
 
(3.07) (1.97) (1.49) (1.75) (0.94) (2.53) 

2= .197
 

(2) I y 	 .3438 - 1.7275D + .1271S + .1990DS + .1512 -'.0030E2 + .7624SK + .29501NF + .0187T 
(1.14) (1.56) (1.23) (2.09) (1.63) (1.59) (0.83) (2.38) 

D =1 if S_> 7 	 R2 = .191 

0 otherwise
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The coefficient of S in (2) is positive and significant at 

the 1.0 percent Seve: indicating that additional years of primary 

:;chool increase( ea:'nings in the sample. The coefficients of D 

and DS are not significant at the 10 percent level indicating
 

that the intercept and the coefficient of schooling are the same 

for S = 1-6 and S _: 7. Comparing equations (1) and (2) using an 

F test, the hypothesis of linearity between In Y and S could not 

be rejected at the 10 percent level. 

E2 
The positive and negative coefficients of E and respectively 

indicate a parabolic relationship between experience and urban 

earning:;. The maximum effect of experience is reached at E - 26 

years, or at age 41 for a migrant with no post-primary schooling. 

The initial positive effect of experience on urban earnings sup

ports the hypothesized parabolic relationship between age and the 

and other factors areprobability of migration when rural income 

held constar 4 , as discussed in Chapter II. 

The signif.canl, positive coefficient of the time variable in

dicate:; that nigr:dts' earnings increase with the length of time 

:;jn,-e migrating from Testour. This finding is consistent with 

urban income risesTrdaro's model, in which the level of expected 


over t1 ,.. as the probability of having a modern sector job in

ceas 0.
 

-/The cofficient of T indicates that earnings increase com

iderah,]y over time; 1.95 percent per month. However, because of 
by the data, it is not possiblethe relaLively short period covered 

a lori'olto determine what the time-path of earnings would be over 

)riod, prectlding the use of the estimate to establish work-ing-l ife 
levels of schooling an(] experiurklmm eamrning.; profiles for different 

(A) 'U. 
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The positive effect of schooling and skills on urban earnin:7
 

supports the inclusion of these variables in the probability fun

tion as determinants of ex)ected urban earnings and, therefore, Of
 

the probability of migration.
 

Measuring Rural Income:
 

Arriving at measures of rural income for the individual poten

tial migrants in the sample poses several problems. The ori~iil 

intent of this study was to obtain farm income data ard ii!e a : i, 

income measure for each individual that combined farm incornn w Ii 

cash income from wages and non-farm self-employment. For Lhi; l'

pose a short farm management type questionnaire was included in 

the interview schedule for households that operated farri,:. A

described Jn Appendix A, the results of that section wi,,, .iji':,d 

too incomplete in a substantial number of cases to provido val il 

estimates of farm incomes.
 

As an alternative; rural income was divided intao. ,weomjnn,,1. 

The first measures cash income from wages and non-farri' oelf-emjnIl]y

ment in dinars per year.2 / The second is a proxy measure of' the 

individual 's share of income from the household' s operall,] Darm-1 

represented by the number of hectares of operated farm [,and per 

active man in the household.
8-/
 

2/Wages received in kind were converted to cash equivalent.: 

using survey responses.
 

8-The only land quality difference that is considered i. lhalt 
between irrigated and unirrigated. In calculating the lietaren,; 
per man measure, irrigated land was weighted by the factur 5 to 
account for its greater productivity. This factor is bzned on 

-continued on p. 95



95 

For a given individual, rural income may be from both the
 

household farm and from cash earnings, or it may be from only
 

In those cases where the individual was,one or the other source. 

zero.
completely unemployed during the year, measured income is 


It is important to consider what the hectares per man measure
 

of the migration decision.of farm income implies about the nature 

Knight outlines several combinations of family situations and 
cul

rise to different supply curves oftural practi'es which can give 

the price at which labor is offered tofamily farm labor; i.e., 


The supply pr.ice delendsalternative use; in the urban economy.2/ 


on the size and type of farm and the number of family workers, 
and
 

on the decision unit for which income is maximized. For exnilso 

tple, if family income is maximized and shared equally tamong the 

a migrant would equal his contribumembers, the supply price for 

tion to farm production. Alternatively, as in this study, it can
 

be assumed that the appropriate decision unit is the individual
 

rind that "... a migrant is concerned simply to maximize his own
 

to share of income hincome, (so) his supply price is equal the 


irrespective of his conwould receive if lie stayed on the farm, 


Q/

tribution to production."'
 

/(continued from p. 94) relative production norms for .ir

rigated and unirrigated land in Testour used in Tunisian regional
 

R6publique Tunisienne, Secr6tariat d'EtuL
develouien L plrann. See, 
et. aux Finances, Unit4s r4ionales de dgvelotriement du au Plan 

dei, Deuxieme Partie, Tome II (Juin, 1.963), pp. 15-17. 

9/Knight, pp. 204-206.
 

]--/bid., p. 205. 
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Using hectares per man as a proxy measure of the shure or 

farm income foregone assumes that farm income j,, shaud eqitfl ly 

among the men in the househo]d, and that a migrant 1o::e.; hi8 :ir' 

when he leaves. It is difficult to assess the validity of t,h(;eue 

assumptions. The division of farm income and the assIgnment of 

rights to income shares appear to differ from one household to
 

another; there is apparently no unique set of cultural pract~ices.
 

A second problem in measuring rural income concerns the corm

parability of incomes between migrants and non-migrant:s. The
 

migration model hypothesizes that rural incomes are lower for
 

migrants than for non-migrants when other factors are held conIoLma, 

Testing this hypothesis is complicated by the fact that Lhe mnigrarit: 

left at various times during the period 1966-1972. The income.,s of 

migrants who were economically active before leaving Testour are 

based on the year prior to migration, while the incomeo of the non

migrants refer to the year preceding the survey, 1971-1972. if 

general levels of rural income were higher in 1971-1972 than Jn 

previous years, any difference that existed between the two groups 

at the time the earlier migrants left would be exaggerated. This 

would result in an overestimate of the negative effect of higher 

rural incomes on the probability of migration.
 

There is no problem with the hectares per man measure of farm 

income. The relative incomes from a five and a 10 hectare farm, 

for example, can safely be assumed to be the same from year to year 



917
 

even though each may differ between years because of variation in
 

yic] dS.11/ 

This is not the case for cash income as the earnings, of non

m igrantS in Lome occupations were considerably higher in ]9'/.-J972 

than in previous years because of recent wage increas;es. fia:: ng 

the earnings of the migrants on the lower wage rates, and thu;e of 

the non-migrants on the higher, would overestimate what the nou

mgrants' earnings had been when the migrants left. To accuunt. 

for these changes the cash earnings of each migrant were adjusted 

to 19'/-]972 wage levels when it was known what wage changes had 

occurred for his occupation since he left. Thus, the farm labor 

earnings of migrants who left before the 71 percent increase in 

the minimum agricultural wage were increased by that same propor-

Lion irrespective of whether or not they had received the minimhun 

wag hat ime.12/

wage that prevailed at that time. 

]-1/ln Chapter III it was suggested that some of the migrants
 

who had been farmers may have moved because of the disruptions 
C:UH:eJd by chatnigs in co-op policy. While that may be the case, 
there 1- no evidence that the migrants were more adversely affected 
lha, were the nn-.igram ,s. Thus, it is assumed that any form .in

come dfferenr-es betweer the two groups at that time were duo to 
farmn ; ze. 

]/)l'heminimum wage was increased in 1969 and again in 1971.
 
]"orm labor rarnings of' migrants who left between the two increases
 
were adjuisted ac-cordj ri,J y.
 

A.- noted in Chaldcr [.11 the legal. minimum is paid co-op laborers 
and empjlo.oyee:; of' the .ar, e:t private farms. Limited :survey infor-
Ilation inote, that the wages of other farm laborers, while le ;s 

Ulf :i, the but itthan Ih, i,ii ,imi, so rue a:;ed during period, is .imj (,.
L]ible to determirie the size of that change. increasing the earning; 
()I* all migrant; by the ful] change in the minimum wage is jus-tified 
by the fact that, if anything, it overestimates their income.; rela
tive to the non-migrants. 
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Similarly, the earnings of three migrants who had worked on 

the LCSD program were increased by 25 percent.to account fu:r a wage 

change in 1967. 

Fifteen migrants had miscellaneous non-farm occuja L ,,:iII. 

leaving. It was not known what wage changes, if any, had o,,',r,. 

in there occupations. The earnings of these migrants were n(dI ni

justed.iV 

A third problem in measuring rural incomes was- cnu:,l hly 

ing income information for some of the migrants in hn -,simple. 

This problem arose in two forms. 

For 13 of the migrants who had been active before ]eaviliig, 

no cash earnings data were obtained, although their former oc. ulla

tions were known. Ten of these were assigned the iicomes. or' rim,

migrants with similar occupations.4/ Three migrants weru drujped 

from the sample as no close matching of occupations wiLh noni

-migrants could be made. " Four others who were dismissed from 

their jobs as co-op laborers shortly before leaving were assi,nofl 

23/Oniy two of these migrants left more than three years 

before the survey. Thus, for most of these cases it can be as

sumed that only minor wage changes had occurred sirice Lhey left.. 

IA/Five migrants wore assigned the average earnings of pri

vately employed farm laborers, and two were assigned the aveii,,o 

earnings of LCSD workers. One migrant who had worked as a bakery 

laborer was assigned the income of a non-migrant witLi thal. saome 
uld an agoccupation, and similarly for a bookkeeper on a co-op 


ricultural agent.
 

.5/Assignment of missing incomes was nut done for the larger
 

sample of non-migrants from which 23 observations were dropped.
 

http:justed.iV


99 

the average earnings of privately employed farm laborers 
as what
 

their earnings alternatives would have been had they 
remained in 

Testour. 

of missing income information concerns the 48
The second form 

migrants who were not active labor market participants 
before mi-


These were nearly all school-leavers who migrated 
without
 

grating. 


ever working or looking for work in Testour. 
In this case the ap

is what their incomes wouldof income foregonepropriate measure 

have been had they remained to work in Testour. 
Arriving at these
 

income
 
es;timates required evaluation of each individual's 

rural 


opportumities.
 

For the 25 migrants in this group whose households 
did not
 

have farms it was assmned that they could have earned the same 

cash income as did non-migrants with similar levels of schooling,
 

assess the effects of these factors on
 experience, and skills. To 


non
an earnings function was estimated for the 1ll 


rural incomes, 


This Is equation (1) in Table 5.2 where
 
inigrants without farms. 

iijg;
I; the log of average monthly ca-mh earn
the- dependeni, varible 


for the year ]971-]972, and the independent variables are similar
 

Li
t, the I)reviotis arnirng; funeion.c 


the expected signs, but that of the
 
The cuefficient:; are of' 

the 12 percent level. The in
ski I:; dun y is sigfnlfican t,at only 


the urban function because
 
tercept is substantially lo~wrj' than in 


lcvu of' rural earnings (Y = 17.2 TD/mnonth

of the lower ovwrall 


in the rural siplde and 26.6 TD/month in the urban sample).
 

those who reported no income:;, so .1

IWThe sam)le include,; 

defined more was added to all ob;ervations. Skills aredinar 
include skills not considered trant;furabie to the 

broadly here to 
urban economy (e.g., tree pruners, rural artisans). 



Table 5.2. 	 Estimated rural earnings functions. Dependent variable is the log of average monthly 
cash earn'ngs for 197-7-1972 (t values in parentheses). 

Withcut farm: n=lI' 

(1) ln"Y = 	-.7284 + .481S + .2028E - .0030E2 + 5559SK = .278 
(2.62) (6.04) (-5.00) (1.19) 

(2) ln = 	-. 6038 - 6.2639, 1 + -1038S + 1.6464DlS + .2008E - .0030E2 + .6051SK 2= .452 

(5.15) (i.50) (5.82) (6.74) (-5.80) (1.48) 

D= 1 if S- 7
 
=O0if S <7
 

With farm: 	 n=160 

(3) ln * = 	-2.5748 + .1319S + .1443E - .0024E 2 
- .0084 HAMAN R2 = .056(1.57) (3.28) (-3.12) (-2.26) 

(4) 	 in = -.6144 - 2.7114D + 1414S + .1658E - .0028E2 - .5969HAMAN + .5912 D2 HMAN 
(-5.31 (1.81) (4.05) (-3.88) (-4.23) (4.19) .193D 2 = 1 if=H.I93
 

D2 = 1 if H2A14P2.5
 
0 if HMIAN < 5 

00
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Further evaluation of the effect of schooling on rural
 

earnings was restricted by the low levels of schooling in the
 

sample; 76 of the men had no schooling, and only 10 had seven or
 

more years. In addition, examination of the data revealed that
 

all five of those with 10 or more years of school had well-paid
 

jobs as teachers and other government employees, and all five of
 

thooe with seven to nine years of school were young school-leavers
 

who reported zero incomes for the year. Thus, when the sample 

was divided into primary and post-p:imary groups with intercepL 

liad slope duniny variables for S Z 7, the estimate resu].ted in un

reasonably high returns to additional years of secondary schcoling 

Zequation (2)/. The coefficient of S in (2) is significant at the
 

10 percent level indicating a positive return to additional primary
 

schooling in the sample. When equations (1) and (2) were compared
 

using an F test, however, the hypothesis of linearity between In Y
 

and S was rejected at the one percent level.
 

Equation (2) was rejected as a basisifor assigning missing
 

income values for the migrants because of the peculiar nature of
 

Uho s-anpJe. lsing this estimate would have implied that all those
 

with 10 or more years of school could have worked as government
 

employees in Testour, while those with nine years or less would 

have been completely unemployed: both implications are clearly un

rea!sonable. Assigning incomes on the basis of (1) was sn ected as 

ii ,)ru )lausible alternative incorporating, in effect, a prob

iibil ity of employment in Testour as a teacher, etc.. Thus, each of' 

tLhu 25 migrants without farms was assigned a rural cash income es

timated from (.) for his level of schooling, experience, and skills.
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For the 23 migrants whose households did operate farms, it
 

was assumed that they could have obtained a share of the farm
 

income had they remained in Testour. Accordingly, each was as

signed the appropriate hectares per man farm income measure.
 

It was also assumed that they could have earned an off-farm cash 

income equal to that of non-migrants with similar schooling,
 

experience, and farm size. Thus, a second rural earnings func

tion was estimated for the 160 non-migrants with farms. The de

pendent variable is the log of average monthly cash earnings for
 

the year 1971-1972 (earnings from wages and non-farm self-employ

ment). The earnings function is modified in this case by including
 

hectares per man, HAMAN, as a measure of farm size to account for 

the allocation of an individual's time between farm and off-farm
 

wo rk. 

Use of this earnings function assumes that individuals maxi

mize their incomes by equating the marginal product of their labor
 

used on the farm with earnings in off-farm rural alternatives.
]- /
 

The off-farm wage rate is assumed to be determined by schooling 

2-/The skills dw:!my is not included in this function. Skills, 
or their alx.ence, were based on the indicated occupation; e.g.,
 
tree pruners were considered skilled. Presumably, some of those 
whose only occupations were as farmers may also have such skills 
that would increase potential off-farm earnings, but this was not 
determined by the survey. 

1L/Mode]s of farm and off-farm labor allocation are developed
in Robert M. Mabro, "Employment and Wages in Dual Agriculture," 
Oxford Economic Papers, Vol. 23, No. 3 (November, 1971), pp. 401-417; 
and Paul Poz] in and Peter MacDonald, "Off-farm Work: A Marginal
Anal.yd;i1," QJE, Vol. 85 (August, 1971), pp. 540-545. 
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and experience, and the marginal product of labor used on the 

farm i s assumed to be an increasing function of the niunber of 

hectares per man. Hence, with S and E held constant, the amount 

of off-farm work and, therefore, earnings are expected to be in

versely related to farm size. 

Estimating this function is complicated by the small propor

tion of observations with cash earnings and the low levels of 
schooling in the sanpie. ] 9/ In equation (3) in Table 5.2 the 

estimated coefficients have the expected signs and are signifi

cant at at least the 10 percent level.2-Q/ However, the 2 is low 

and the small constant term results in predicted earnings near 

zero for all except those with substantial schooling and experi

ence, while the small coefficient of HAMAN means that farm size
 

has little effect on predicted earnings.3 
/
 

The fit was improved considerably by using slope and intercept
 

dummies to allow non-linear relationships between In Y and HAMANJ.
 

The highest R2 and t values were obtained in equation (4i)where
 

farm size is divided into two categories at five hectares per man 

(about the median in the sample). Both the intercept and slope 

diunimies are significant at the one percent level and indicate 

c9/ogriy 4 8 of the 160 non-migrants in this group had cash in

coieo8 including just one with any secondary schooling. 

--. /Nonj-]inear relationships between In Y and S were not tried 
due to the siali nmber of observations with secondary school. in 
this sample. 

2/Using an alturnative measure of labor per hectare that
 

counted women in the household as one-half a man did not change
 
the rem Its. 
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markedly different effects of farm size on earnings for small and 

for large farms.2/ The coefficients and t values of xhe other 

variables also increased somewhat, and the R2 was substantially 

23 /

larger when equation (3) was used rather than (2). In addition,
 

= 2.9 TD/mo.).
predicted earnings were closer to those in the sample (T 


Equation (3) wns used to assign cash incomes for the 23.migrants
 

with farms.
 

lhiral-Urban Earnings Differences
 

Comparison of the estimated rural and urban earnings functions
 

gives some idea of the relative returns to schooling and experience
 

in the two labor markets. This can be illustrated by considering
 

the rural-urban nominal earnings differential implied by the urban
 

function and the rural function for those with no farms shown
 

below equations (1) in Tables 5.1 and 5.2/.
 

ln Yu - ln^YR = 1.0713 + .0138 S - .0620 E + .0003 E2 + 

.2726 SK + .3185 INF + .0195 T
 

22/aln Y/aHAMAN = -.5969 for less than five hectares and -.0057
 

for five hectares and above. The small partial derivative and the
 

substantially smaller intercept indicate near zero earnings and 
little effect of changes in farm size for the large farms. This is 

consistent with a marginal product of labor used on the farm that
 

is above what could be earned in off-farm work even when all of the 
For the smaller
individual's labor is used on the family farm. 


farm., the larger intercept and partial derivative indicate both more 

off-farm work and a ltrger effect of changes in farm size. 

Q/The coefficients of E and E2 andicate a smaller effect of
 

experience on earnings and a maximum at a younger age than for those 
without. farms; maximum at E = 30 compared with E - 34 for those 
without farms. There is no apparent reason for this difference. 
Experience-schooling interaction terms added to the two rural func

tions were not significant. 
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Thus, for an individual with no schooling, experience, skills,
 

or job contact, the estimates indicate an initial nominal earnings 

gain (T = 0) of 2.9 dinars per month. This initial gain is in

creased by additional years of schooling (by 17 percent for S = 12) 

because of the larger coefficient of schooling in the urban earnings 

function. Conversely, it is decreased by experience (by 59 percent 

for E = 10), when other factors are held constant. 

However, there are several reasons why these implicit earnings
 

differences may be misleading as a measure of the earnings gain ob

tainable by migration. First, the estimates indicate that earnings
 

increase considerably with the length of time since migration, but
 

do not allow evaluation of the effect of time over a period longer
 

than that covered by the survey. Second, the urban function was
 

estimated for only part of the migrants who remained in Tunisia,
 

and none of those who worked in what are certainly better paid jobs
 

abroad. Third, the rural earnings functions were estimated for
 

non-migrants only while the urban function was based on the urban
 

earnings of those who had migrated. This may impart a selectivity
 

bias resulting in an over- or underestimate in the rural function
 

of what the migrants could earn in Testour, and similarly for the
 

/

potential urban earnings of the non-migrants in the sample. 2 

2A/The effect of additional schooling on the implicit earnings
 

gain, for instance, is probably underestimated for the migrants.
 
As already noted, the return to schooling in the rural earnings
 

function is largely the result of a relatively few well-paid govern

ment employees. To the extent that such jobs are limited, the
 
prospective rural earnings of a school-leaver contemplating staying
 

in Testour may be considerably less than those implied by the 
rural earnings estimates.
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Nonetheless, the estimates provide some evidence that the largest 

relative nominal earnings gains are for those population groups 

hypothesized to be the most likely to migrate - the best educated, 

the young, and skilled laborers.2-/ 

25/SInce In Yu - in YR = In (Yu/YR), it is the relative rather 
than the ab.solute earnings differential that is exprosoed above. 



CHAPTER VI 

ESTIMATING THE PROBABILITY OF MIGRATION 

The probability of migration relationship to be estimated 

consists then of a binary dependent variable, either a migrant
 

or not, as a function of a set of continuous and binary indepen

dent variables that are hypothesized to be determinants of migra

tion. The sample consists of 412 observations, 141 migrants and
 

271 non-migrants. The function and the hypothesized signs of the
 

coefficients are:
 

P = f(S, SK, IIF, AGE, AGE 2, MAR, HAMAN, YC)
 

>0 >0 >0 >0 <0 Z0 <0 40
 

S = Years of schooling and formal occupational training. 

SK = 	 A dummy variable equal 1 for those with job-learned 
transferable occupational skills and equal 0 otherwise. 

INF = 	 A dummy variable equal 1 for those who knew someone who 
could help in obtaining an urban job and equal 0 other
wise.J/ 

AGE = Age at the tine of the survey for non-migrants and at 
the time of migration for migrants.
 

MAR = 	A dummy variable equal 1 for those who were married and 
equal 0 otherwise (at migration for the migrants). No 

hypothesis is made about the sign of this coefficient. 

2/The questions concerning job contacts differed somewhat be

'tween the migrants and the non-migrants. In the case of a migrant 

the respondent was asked if he had known someone who had helped him 

get a job in the destination area. For non-migrants, the respon

dent was asked if he knew someone in Tunis who he thought could 

help him find a job. If there was more than one non-migrant in the 

hou:chold, the response was assumed to apply to him as well as the 

respondent. 

107 
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HAMAN = The number of hectares per active man farmed by the 

individual's household; a proxy measure of farm income. 

YC = Annual cash income in dinars from wages and non-farm 

self-employment. 

Two methods of estimating the probability function are con

sidered, a linear probability function and probit analjsis. Al

though the linear probability function has been widely used in 

situations with dichotomous dependent variables, including migra

tion studies, several objections to it have been raik;ed in the 

]iterature.2/ Probit analysis is an alternative procedure that 

has been suggested. 

Linear Probability Function:
 

The linear probability function expresses the probability
 

a linear function of the independent variables.
of 	migration as 

+
Pi 	= o iXil + +P R Xik + Ci
 

where 

P. 	= 1 if a migrant; 0 if not a migrant.
 

X], 	. . .,Xk = the independent variables.
 

=- a disturbance term.
 

are 	obtained by ordinary least-squaresEstimates of P' • *,Pk 

(OLS) regression and P is interpreted as the conditional probability 

Z/Applications of linear probability functions in migration 

studies include Speare; John B. Lansing and Eva Mueller, The 

f.I2rLq1L Mobi]ity of Iibor (Ann Arbor: Universit,y of Michi ,u, 
West, "MigrationSu rvcy Res,,earch Cent er, I'.,6'); and rnald Alan 

low-] nmcome Peole," (Unpublished Ph.D. dissertation, Uni-Aong 

vur:;i ty of Wisconsin, 1970).
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of migration for an individual with a given set of values for the
 

variables Xl, . * ., Xk. 

One objection to the linear probability model is that it can
 

yield predicted probabilities outside of the acceptable zero-one
 

A second is that the true probability relationship is
interval. 


more likely S-shaped than linear, approaching the limiting prob

ability values of zero and one asymptotically. A hypothetical.
 

comparison of an OLS regression line and the true S-shaped func

tion is shown in Figure 6.1.
 / 

P(X) ,OLS 
/ 

1.0
 

/ rue 

0
 

Figure 6.1. Linear and "true" probability functions
 

The figure shows that the OLS regression line can be aL best
 

a good approximation of the true function in the middle, and departs
 

increasingly from the true function as P approaches zero and one.
 

Furthermore, Nerlove and Press illustrate that the OLS estimate
 

of the true function can be severely affected when the observations 

urc) bunched at P-O or P=l for small and large values of X, 
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respective]y.32/ Thus, the location and slopes of the OLS esti

mates may be sensitive to the distribution of the sample observa

tions. In the sample of potential migrants, 291 are non-migrants
 

(P=O) and only 141 are migrants (P=1), suggesting that bunching
 

of observations may affect the subsequent OLS estimates of the
 

probability function.
 

A serious problem arises relating to the properties of the
 

OLS estimators when the dependent variable is a dumy. Kmenta 

and others have shown that restricting Pi to 0 and .means that 

the error term Gi is not normally distributed under-the OLS as

sumption that E (Ci)=O. Thus, var (Ci) is shown to be dependent 

on Xil, . a., Xik and the assumption of homoskedasticity is 

violated. / The heteroskedastic errors imply that OLS estimates 

of the O's are linear and unbiased but not efficient; i.e.; do 

not have the minimum variance of the class of linear unbiased es

timators .A/
 

A further result of the nature of the Ci is that the OLS 

estimators, , are not normally distributed and var (p) is 

3/Marc Nerlove and S. James Press, Univariate and Mu]Livari 
ate L-line and Logistic Models, R-1306-EDA/NIII (Santa Monica,
 
The Rand Corporation, December 1973), pp. 8-9.
 

A/Jan Kmenta, Elements of Econometrics (New York: The Ma -

Millan Company, 1971),. 426.
 

./Nerlove and Press note a generalized least-squares solution
 
to the heteroskedastici ty problem suggested by Goldberger. They
 
conclude, however, that the method suffers from problems created
 
by the unbounded predictors and bunching of observations discusred
 
above. L-erlove and Press, p. 72
 

http:respective]y.32
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biased. Thus, the usual t tests of significance do not apply. 

In the case of "large" samples, tests of significance can be 

constructed using the asymptotic estimators of P and var 03)./ 

The problem of the inefficiency of remains, however, as the OLS 

estimators are not asymptotically efficient under heteroskedastic 

errors.
 

Probit Analysis:
 

In light of the statistical weaknesses of the linear prob

ability function, probit analysis has been proposed as a prefer

able technique for estimating relationships with dichotomous de

pendent variables. Probit was developed primarily for applica

tion in bioassay research and is now being used in other disci

pliines including economics./ 

Probit analysis considers decisions in binary choice as 

being made on the basis of a threshold level of stimulus perceived 

by the individual decision maker, in this case a potential migrant. 

Representing the stimulus as an index, I, the response 
of the ith 

individual is: 

= 1 if Ii It 
0 if I i < I 

/Kmenta, p. 427. 

2/See D. J. Finney, Probit Analis, 3rd edition (Cambridge:
 

Two recent applications of
Cambridge University Press, 1971). 


probit are Lowell 	Hill and Paul Kau, "Applications of Multi

a Threshold Model of Grain Dryer Purchasing
variate Probit to 

Decision,," Americma Jour.a of Agricultural Economics, Vol. 55, 

Gronau, "The EffectNo. 1. (February, 1973), pp. 19-27; and Reuben 
of Time " Journal of Politicalof Children on the Housewife's Value 


Economy, Vol. 81, Part 11 (March/April, 19735, pp. S168-S200.
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Thus, the individual will migrate if the stimulus index is greater 

than or equal to his threshold level, I% and will not migrate if 

the stimulus is less than the threshold. The index I is deter

mined as a linear function of explanatory variables, or 

' "I = + XI + ' + kXk 

In this case the explanatory variables are those proposed as the
 

determinants of migration. I* is assumed to be distributed 

N(O,1), and plays the role of the disturbance term in the probit 

model.8 

The conditional probability of migration for a given level
 

of 1 is determined as:
 

3 dexpk~Prob (M1I) =Prob (1*-4111) = %=0+jjJ 12 

Hence, probit uses a normal distribution to transform the prob

ability such that I, the probit, can range from -%to +c", but
 

the probability is restricted to the range 0 to 1.
 

Graphically, the probability of migration is seen as the
 

level on a normal sigmoid curve that corresponds to a given
 

value of I, as in Figure 6.2.
 

It is apparent that this form of probability function more 

closely approximates the likely true function than does the 

straight line of the linear probability function.
 

/Arthur S. Goldberger, Econometric Theory (New York: John
 
S. Wiley and Sons, Inc., 1964), p. 250.
 

Other means and varianoes can also be used. See Finney,
 
pp. 23-24. N(O,]) is the distribution in the computer program
 
used in this study.
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PMI 

1.0 

-00I +0 

Figure 6.2. Probit transformation
 

The use of the probit transformation requires the important
 

assumption that the threshold levels, I*, are normally distributed
 

among the sample as a result of random differences in factors riot
 

included as explanatory variables. In other words, it is assumed
 

that interpersonal differences not measured result in different
 

responses to the same level of measured stimulus. Theil says that
 

when there are many such independent factors acting on the thresh

4
old levels, the ceni i1limit theorem can be used to justify using
 

a normal distribution for the 1* in the sample. -O/ In the case of
 

the decision to migrate, it is clear that mahy other factors may
 

be considered in addition to those used here as explanatory vari

abl es.
 

The statistical method of probit uses observed values of the
 

variables X1 , ... ,Xk and M to obtain maximum likelihood estimates
 

-Q/ienri Theil, Principles of Econometrics (New York: John
 

Wiley and Sons, Inc., .971), p. 630.
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of the parameters ... gk. These estimates are asymptotically 

consistent, efficient, and normally distributed.f-!./ The t test
 

is then a valid test of the significance of the estimated coeffi

cients. These desirable properties, the shape of the estimated
 

curve, and the fact that the resultant probability estimates are
 

bounded by zero and one indicate the advantages of probit analysis 

over the linear probability functions.
 

Probit and eLS Estimates of the Probability Function:
 

The re;ults of' probit and OLS estimates of the probability
 

function are presented in Table 6.1. In addition 
to the estimated 

coefficient:; and t values for both methods, the 2Rand F statistics 

are reported for the OLS, and the -2 log likelihood ratio test 

statistic for the probit. 
This ratio has an'\ 2 distribution for
 

o.rge samples and is used to test the hypothesis 

%~: S = g2 .= =Sk = 

Direcl. comparpison of the size of the coefficients for the two 

methods is not meaningful as the OLS coefficients are marginal
 

probabil ities while the probit coefficients are in terms of I. 

The probit estimate is converted to a probability by calculating
 

for a given set of the explanatory variables and the corresponding 

IL/Kmenta, pp. 181-182. The maximum likelihood technique is 
based on the assumption that the observations are independent.
OLS also requires independence. The role of urban contacLs ,;ug
gests that in the case of migration this assumption may not Lu jis
ti Pied as the migration of a particular individual might be influ
enced by previous moves of others in his household who could help
the new migrant find a job and housing. 



Probit and linear probability function estimates (t values in parentheses)
Table 6.1. 

n = 412 

SK 	 AGE AGE 2 INF HAMAN Yc MAR
Constant S 


(la) Probit

-3.2705 .1259 .8752 
 .2084 -.0033 1.032-4 -.0771 -.0027 -.4040
 

(4.76) 	 (2.75) (3.32) (-3.72) (5.83) (-3.84) (-3.69) (-1.49) 

-2 log likelihood ratio test statistic = 213.12 8 d.f.
 

(Cb) OLS 
-.0026 	 -.0004 -.1232
 

.0976 .0366 .2639 .0149 -.0002 .3137 


(5.58) 	 (3.32) (1.50) (-2.19) (7.36) (-4.01) (-2.98) (-1.80) 

R2 = .364 F(8, 403) = 34.60 

(2a) Probit 
-2.7510 .1311 .8009 	 -.0029
.1718 	 1.0313 -.0796 -.00O7
 

(5.01) 	 (2.56) (2.99) (-3.46) (5.86) (-3.92) (-3.69) 

210.09 7 d.f.
-2 log likelihood ratio test statistic = 
(2b) OLS 
-.0001 .3165 -.0025 -.0004
.2444 .0384 .2478 .0044 

(5.92) 	 (3.12) (0.55) (-1.48) (7.40) (-3.83) (-3.05) 

R2 = .362 F(7, 404) 

-continued



Table 6.1. (continued)
 

Constant S SK AGE 2AGE INF YR 

(3a) Probit
 
-2.7036 .1298 .78Z7 .1691 -.0029 
 1.0308 -.0026
 

(5.14) (2.62) (3.08) (-3.57) (5.88) (-4.74) 

-2 log likelihood ratio test statistic 
= 209.98 6 d.f.
 

(3b) OLS
 
.3333 .0342 .2066 -.0009 -.0001 .3181 -.00008
 

(5.44) (2.65) (-0.11) (-0.92) (7.39) (-3.83) 

R2 = .356 F(6,405) = 38.66
 

(4a) Probit; two stage

-2.2231 .1229 .7085 .1301 -.0023 1.0289 -.0019
 

(5.03) (2.41) (2.53) (-3.09) (6.00) (-3.20)
 

-2 log likelihood ratio test statistic 
= 192.96 6 d.f.
 

(4b) TSLS
 
.3453 .0337 .2078 -.0016 -.0001 .3171 
 -.00007


(5.35) (2.66) (-0.20) (-0.84) (7.37) (-3.36) 

-2 = .354 F(6,405) = 38.62 

-continued



Table 6.1. (continued) 

Constant DI(S=1-6) D2(S--7-9) D3(Sz!o) SK AGE AGE2 INF YR 

(5a) Two-stage Frobit 

-1.8530 .2391 1.0308 1.5462 .7595 .1104 -.0021 1.0922 -.0018 
(1.14) (3.46) (4.99) (2.57) (2.15) (-2.80) (6.30) (-3.06) 

-2 log likelihood ratio test statistic = 199.91 8 d.f. 

(5b) TSLS 

.4359 .0295 
(0.55) 

.2679 
(3.42) 

.4562 
(5.88) 

.2191 
(2.83) 

-.0051 
(-0.65) 

-.00004 
(-0.47) 

.3301 
(7.72) 

-.00008 
(-3.52) 

2 = .367 F(8,403) = 30.78 



P is obtained through published probit-probabJlity tableIs. Mar

ginal probabilities giving the change in P for a unit,change, in an 

explanatory variable can ~,be obtained by evaluating the partial 

derivatives of the estimated probit equation.,.,~ 

OPS IX+ +. . )21 a 
19Xj 2 

-Xd 
iI 

Thus, because of' the non-linear relationship between P and the 

explanatory variables in probit, the derivatives are a)lso non-. N 

linear. The ef'fect of a unit change in an explanatory variable 

is then a function of' the level of' that variable and of the other" 

explanatory variables. LP is largest at 1=0 (when P=.50) and 
aXj 

approaches zero as the absolute value of' I approaches (when P 

approaches 0 or 1), as in the S-shaped curve of' Figure 6.2. 

In equations (la) and (lb) the coefficients of' S, SK, INF, 

HAMAN, and Y have the expected signs and are-significant at the 

one percent level in both estimates. The coefficients of AGE and 

epaindicate the expect'ed parabolic relationship between agendid 

the probability of migration. They areaboth significant at the 

one percent level in the probit and at the 10 percent level in the . 

OLS. 

Both coefficients of MAR are negative. Using two-tailed t 

tests because no hypothesis was made about the sign of this coeffi

cient, the OLS estimate is significant at the 10 percent level, but 

the probit estimate is not. Being married does not appear to have 7 

a significant influence on the probability of migration when other -: 
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factors are held constant.23 / This variable was dropped from
 

subsequent estimates to reduce the possibility of simultaneous
 

eqv tions bias isdiscussed in Chapter II.
 

Equations (2a) and (2b) were estimated without the marriage
 

dmimy. Omitting MAR increased the intercepts in both estimates 

and changed the t values and coefficients of some of the other 

variables, particularly AGE and AGE 2 . 

The significant coeff'icients of HAMAN and Yc in the estimates: 

indicate negative relationships between rural cash income aod the 

hectares per man proxy measure of farm income, when other fauc tor 

tare held con,,tant. In subsequent estimates HAIAN and Yc were 

combined as a single rural income variable, YR, measuring both 

farm and non-farin cash income. 

HAMAN for each individual was converted to a cash value 

using an estimate of the annual average return per hectare in 

197] to a farm famiily's labor and capital (except land) for 

-3JTo :;ess the possibility of different effects of inarriage 

in different. age groups, a k 2 test was made of the relations.hip 

between iniration and marriage for those less than 30 years old. 

The hypothp::is oI' irdejeriener- between the two events could not. 

be rejected at, the i0 prcent level. A similar test for older
 

was precluded by an insufficient number of observations.
men 
Two opposite effect! of being married were originally pro

anposeed; a hig;her probability of migration because of increas;e, 

in unearned income and family allowances on one hand, and a lower 

probability because of greater costs of migration on the other. 
effects precludesThe off'setting nature of these two possible 

any definite conclusions about them individually. However, the 

lack of significant relation:hips in the probability estimates 

and the \ . test suggest that any attraction that urban public 

services and family allowances might have on married potential 

migrants may be offset by their higher costs of migration.
 

http:constant.23


--
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unmechanized dry-land wheat in Testour. / This estimate of
 

average return is admittedly imprecise and does not allow for
 

differences in type of operation, but lacking an alternative it
 

is the best means of obtaining an overall monetary income meavi'e. 

Equations (3a) and (3b) are similar to (2a) tad (2"b) ex,!ept 

that Yc and HAMAN are replaced by YR. The coefficient, , of VR 

in the two estimates are negative and significant at the one per

/
cent level.5-


Simultaneous Estimation: 

In Chapter V it was shown that YR, which appears asi an
 

--/The derivation and empirical basis of this estimate 
(30.9 TD per hectare) are described in Appendix B. An implicit 
rent based on prevailing rental rates is deducted for thoe who 
own the land that they farm on the assiumption that. a migrant could 
rent his la:,d when he leave.; :-(,that the return to owned liand 
would not be a part of farm income foregone by migration. 

As discussed in the appendix, the 30.9 TD estimate may over
state the average return per .hectare because it does not allow 
for the cropping rotation practices of farmers in Testour. To 
evaluate the sensitivity of the results to the size of the rehrn 
uised to convert HAMAN to a cash val ue, the probabi 1i ty func t i on 
was also estimated using a much smaller reLurn of J.3.2 'I'D per hec
tare per year as a probable lower bound. Using thi." sminller value 
increased the size of the coefficients in the probability el mata,e'; 
but did not appreciably change their levels of signific-ai,,e. The 
resul t; using the 30.9 TD return are reported because it. is con
sidered to be a better approximation of farm income per hectare, 
and because the probability estimates were judged to be generally 
superior to the results obtained using the 13.2 TD value. 

£5/The partial derivative of (3a) with respect to Yu is -. 00095 
with the explanatory variables at their means. This is very similar 
to the partial derivative of (2a) with respect to Ye (-.oO0oo), 
indicating approximately the same effect of an additional dinar (XF 
annual income. 

However, in the OLS estimates the derivative of Yii in (3) i,; 
-.OO008 compared to the derivative of Y. in (2b) of -. 0004. ']mm, 
not only do the two estimates differ, but they are both corsileratly 
smaller than the probit estimates. This is considered again below. 
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explanatory variable in the probability function, Is endogenous
 

being a function of schooling, skills, experience, and farm size.
 

Expressed linearly the two equations are
 

(i) P = ao+aS+a2 SK -#a3 AGE+a 4 AGE 2 +a 5INF+a6YR+Ul 

AMAN u5 16/ 
(ii) YR = bo+bS+b2SK+b3AGE+b4AGE2+b 

The variables S, SK, AGE, AGE 2 , INF, and HAMAN are assumed to be 

determined, and ui and u 2 represent random di:;turLwices.exogenously 

If the error terms of the two equations are correlated, a 

single equation estimate of (i) will not produce consistent est..i

mates of the parameters. Single equation estimates of (ii) will 

are correlated but will not be
be consistent if the error terms 


- omitted from the twoefficient. / There are a number of factors 

functions, such as wealth, ability, and attitudes towards risk, 

which it is plausible to a;sume may affect both P and Yjj. This

true becaus:e the error term of (i) includes, theis particularly 

.stochastic component of the expected urban earnings fuiction that 

is implicit in the probability function. Since the uzame omitted 

factors may affect both rural and urban earnings, there it, good 

reason to sufipect that the error terms are correlated, and that 

]6/In this form AGE represents the effect of experience on ¥R 

rather than E as was the case in Chapter V. The large majority of 

the men in the sample have no secondary schooling so thal. E=AGE-i5 

with the approximation of years of experience used in the earning; 
function estimates. IncludiJg AGE and E as separate exogenoll; 

in the system produced inferior results in the two-stagevariables 
estimates discu;sed below. 

YIt is expressed as a linear function rather than ]og-] nonr so 

that it corresponds to the form of YR in the probability function. 

1L/ Kmenta, p. 585. 
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simultaneous equations estimation techniques are needed to get
 

consistent estimates of the probability function parameters.
 

In the following sections, simultaneous equations estimates
 

of the probability function are presented first as one method of 

obtaining unbiased estimates. Then the reduced form of the
 

probability function is considered as an alternative. The re

duced form is of particular interest because it can be estimated 

direcr;y without bias and because it avoids some of the problems 

associated with measuring rural incomes.
 

Equation (4b) is a Two-Stage Least-Squares (TSLS) estimate 

of the linear probability function. Comparing thi.; estimate with 

OLS equation (3b), there is relatively little difference for most 

of the coefficients. The largest changes are the reduction in 

size of the coefficient of YR, and the different coefficients of 

the two AGE terms which continue to vary erratically between 

equations.
 

Simultaneous estimation in terms of the probit model is
 

complicated by the fact that the subject is not treated extensively 

in the literature.I / To attempt to evaluate the bias, a probit 

estimate analogous to TS1,S was made by OLS regression of Yj on the 

exogenous variables in the system and then using the predicted 

YR in a probit estimate of (i). Thus, as in TSLS the technique 

conoists of purging Yli of the disturbance term ,-uspectL. of' being 

L/See Nerlove and Press for a discussion of the problem in 
terms of jointly determined qualitative variables an( estimation 
of logi stic(i andi1og-I i near models. 
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correlated with the disturbance in the probability function. This
 

"Two-Stage Probit" (TSP) estimate is equation (4a).
 

.Alternatively, estimates of the parameters of (i) can be
 

obtained from the reduced form equations. Equation (ii) includes
 

only one endogenous variable so that the structural equation is
 

also the reduced form. The probability function is exactly iden

tified and its reduced form is
 

(iii) P-c0 +c,+c 23.k+c3 AGE+c4 AGE 
2+c5INF+c6 HAMAN+u3 

In terms of the coefficients of (i) and (ii), the reduced 

form coefficients are 

co = a o + a6bo 

cl = a, + a6b1 

c 2 = a 2 + a6b2 

c 3 = a 3 + a 6 b3 

c 4 = a 4 + a 6 b4 

c 5 = a 5 

c 6 = a 6 b 5 

In least-squares regression, consistent estimates of ao.
.. a6 

can be calculated from the OLS estimates of the two sets of reduced 

form coefficients, co ...c6 and bo...b 5. These derived estimates 

are similar to TSLS estimates of the structural parameters. 

Unfortunately, in probit the properties of the two-stage es

timatoro and estimates derived from the reduced forms are not 

known, but if the two methods are applicable, they too should 

produce similar results. 

Derived estimates of the coefficients of (i) calculated from 
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a probit estimate of the probability function reduced form, (iii),
 

and an OLS estimate of (ii) are shown in column (3) of Table 6.2.
 

Columns (1) and (2) are the probit and TSP estimates of the
 

structural equation /equations (3a) and (4a7.
 

However, the probit estimates are in terms of I rather than 

P as in the structural and reduced form equations discussed above.
 

Therefore, an appropriate comparison is in terms of the estimated 

and derived partial derivatives of the probability function. The 

derived derivatives are obtained by the same method as the derived 

coefficients. For example, 3P -LP SYR , where the left-ani 
9YR 9HAMANIIV 


side is the derived derivative. The numerator of the right-hand 

side is the estimated partial derivative with respect to YR from 

the proit estimate of the reduced form, and the denominator is 

b 5 from the OLS estimate of (ii). This corresponds to a6 = cd/b5 

in terms of coefficients. The estimated and derived partial 

deri.vativefi evaluated at. the means of the explanatory variables 

are in colurimns (4) through (6). 

Comparing coefficients, with one exception, the TSP and 

derived es:L.iiatS .re ciiiilar in size and smaller than those of 

the single equation probit. The exception is the coefficient of 

INP for which the reduced form and structural parameters are the 

same (c 5 = a5 ). 

In terms of the estimated partial derivatives, there are 

larger differences between the two sets of simultaneous equations
 

estimates. Again, with the exception of INF, the TSP and derived
 

partial derivatives are smaller than those of the single equation
 



Tale 6.2. Estimated and derived coefficients and cartlal derivatives
 

OCeffic ients -artial Derivatives 

Frobit 
_() 

TSP 
(2) 

Derived 
(3) 

Probit 
(4) 

TSP 
(5) 

Derived 
(6) 

S .1298 .1229 .1230 .0L75 .0454 .0442 

SK .7827 .7085 .7081 .2S64 .2617 .2546 

AGE .1691 .1301 .1305 .0619- . L81- .0469
.0021AGE .?D7AGE .O017AGE 

-.0029 -.0023 -. 0023 

.3712LNF 1.0308 1.0289 1.0328 .3772 .3801 


-. 00069 -.00067 -.0026 -.0019 -.0019 -.00095
YR 


Constant -2.7036 -2.2231 -2.2291
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probit. The largest proportional change is in the derivative 

with respect to YR which is about one-third smaller in the simul

taneous estimates.
 

The patterns of change between the single equation and
 

probit estimates and the OLS and TSLS regressionsimultaneous 

An exception is the coefficient
estimates are generally the same. 


of SK which increased slightly in the TSLS and decreased in the 

two simultaneous probit estimates. In both sets of estimates, the 

bias does not appear to be very importantsimultaneous equations 

with the largest bias in terms of the negative effect of YR on 

the probability of migration. Although there is not much basis 

for choice, the simultaneous estimates seem to be preferable 

because they take into account the expected correlation between 

the di.sturbunces as di:-cussed above. 

In all. of the probit estimates, the coefficients of AGE and 

AGE 2 have the expected signs and are significant at the one perrent 

level. Sett ing tho partial derivative of (4a) with respect to 

AGE equal z,.vu, shuws that the maximum effect of AGE on P occurs at 

ahout, 28 years. 

The regression estimates of the effect of AGE were highly 

sensi Live to changes in the equation with considerable di rfrreice 

in size, sign, and significance of the coefficients. In equation 

(4b) neither coefficient is significant at the 10 percent level
 

and the coefficient of AGE has an unexpected negative sign. An
 

(4b) with an estimate omitting AGE and AGE 2
 

F test comparing 

resulted in rejection of the hypothesis that both coefficients
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equal zero at the one percent level. The high simple correlation 

= and their joint significancebetween AGE and AGE2 (r .985) 

when neither is significant individually suggest that the 

sensitivity of the coefficients and the low t values are the 

result of a high degree of multicolinearity in the regression 

estimates. 

The high t values and large coefficients of INF in the esti

mates indicate that having an urban job contact is an important 

This result isdeterminant of the probability of migration. 


surprising as INF was not significant in the urban earnings func

tion of the previous chapter. The apparent contradiction may
 

reflect the different roles that job contacts play in the two
 

functions, as a determinant of who moves in the probability func

tion and of the urban earnings of those who had moved in the
 

earnings function.±9/
 

In the estimates discussed thus far, years of schooling has
 

been entered as a continuous variable and shows a significant
 

1-/Another possible explanation of the conflicting results
 

is that the questions regarding job contacts refer to the first
 

urban job of the migrants, while the earnings used in the earnings 
to the tirce of the survey. Thus, the possiblef£rc.tion refer 


effect of a job contact on earnings during the initial period
 

after arrival may not be picked up in the earnings function.
 
An alternative explanation is that the importance of urban
 

contacts may lie in reducing the cost of migration by providing
 

food and lodging for recently arrived migrants. To assess fhis
 
was defined equal I
po.;sibility, an additional dummy variable 

if the individual knew someone in Tunis (in the destination area
 

for migrants) irrespective of whether or not they could help in 

finding a job. When the probability function was estimated with
 

this variable instead of the job contact variable, the coefficient
 

was not significant at the 10 percent level.
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positive relationship with the probability of migration. In
 

equations (5a) and (5b) schooling is entered instead as three
 

intercept dummy variables: 

DI = 1 i f O<S!6 

= 0 otherwise 

D2 = 1 if 7S59 

= 0 otherwise 

D3 = 1 if S210 

= 0 otherwise. 

In both the TSLS and !'SP estimates the coefficient.; of D2 

and D3 are positive and significant at the one percent, level, in

dicating that schooling beyond primary school increases the prob

ability of migration when other factors are held constant. Nei Unr 

coefficient of Dl is significant at the 10 percent level, indicating
 

that primary school only does not increase P. In addition, when 

primary schooling was divided into two groups for S = 1-5 and 

S = 6 using dummy variables, neither coefficient. was significant 

at the 10 percent level. Thus, those who finish primary school 

but do not continue their education are not more likely to migrate 

than those with less than six years or those with no schooling when
 

other factors are held constant. 

Comparing the linear probability function and probit estimates, 

with the exception of AGE already noted, relying on the LIP'1 would 

not be misleading in terms of identifying statistical relationohip.,s; 

those variables significant in the probit are also significant in 

the LPF.
2Q/
 

2Q/The F test for the OLS and -2 log likelihood ratio test for 
the probit indicate overall significance of all the estimates at the 
one percent level. 
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As suggested previously, this is not the case for the esti

mated marginal effects of changes in the explanatory variables.
 

The partial derivatives of the TSLS and two-stage probit are
 

2 ishown below. 
Two-stage 

TSLS (4b) Probit (4a) 

Dl (S=1-6) .0295 .0852 

D2 (S=7-9) .2679 .367] 

D3 (S=1O+) .4562 .5507 

SK .2191 .2705
 

INF .3301 .3890
 

YR -.00008 -.00064
 

The probit hcivatives are evaluated at the means of the
 

explanatory variables, and are all larger than those of the
 

-LPF. / The derivatives of the dummy variables for schooling, 

INF, and SK are difficult to interpret, but the probit derivatives 

indicate larger effects on P of having these characteristics 

than is the case in the LPF. 

The difference is most pronounced for the marginal effect
 

of an additional dinar of annual rural income; the probit deriva

tivi with respect to YR is eight times larger than that of the
 

21/The partial derivative.; with respect to AGE are not com

pared because of the erratic behavior of AGE and AGE 2 in the IPF. 

22 T, vlue of I at the means of the explanatory variables 
is -. /,6 /8, corresponding to T' = .320. The derivatives would be 
;omewhat larger if T was closer to 0 and smaller if a larger 
absolute value of T were used. The TSLS partial derivatives are 
the e:stimated coefficients and do not change. 
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LPF. The two estimated relationships between P and YR are shown 

in Figure 6.3 with the other explanatory variables at their means
 

Lequations (4a) and (4b./. The frequency distributions of
 

Y11 among the migrants and non-migrants in the sample are also
 

shown; each x represents approximately 10 observations. The
 

slope of the probit is greater than the linear probability func

tion except at the extremes when the probit curve approwdis zero
 

and one. The relatively flat LPF estimate may reflect a greater
 

sensitivity to the unequal numbers of migrants and non-migrants -in 

the samp]e, and the bunching of observations at the sma I er value:

- /of YR The S-shape of the probit curve means that the effe-l, 

of a change in YR is relatively small when P is close to zero or 

one, and largest in the middle. This has the plausible imlica

tion that a marginal change in rural income has relatively little 

effect if an individual is either very likely or very unlikely to 

migrate, whereas in the linear function the marginal effeet is 

constant.
 

In light of their better statistical properties and the fact
 

that they probably more closely approximate the true fwi.tion, 

only probit estimates of the probability function are cornsidured 

further.
 

2!/The extension of the curves into the negative range of YR
 

was necessary to illustrate the complete sigmoid curve. The curve
 
could be shifted to the right or left by choosing different values 
ol' the other explanatory variables, but its shapc would noL be 
affec ted. 

- /A closer correspondence between the two estimates could
 
perhaps be obtained by using non-linear forms of YR in the OLS,
 
but this was not tried.
 



(Migrants)
 

xxx
 

P cX:)= c x

1.0 

.4 

02
 

0L 
-14 -12 -10 -S - -1- 2' 4 6 80 2+ 

1x-X x '0ccx X x x 
YR(100 dinars per year) 


)c0 (Non-rigrants)
 

Figure 6.3. Estimated relationships between F and YR. Equation (4a) and (4b).
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Rural Income and the Probability of Migration:
 

-As noted previously, because of the non-linear nature of 

probit, the effect on P of a change in an explanatory variable. 

depends on the level of that variable and the other variables in 

the equation. In the case of YR the interactions are illus

trated in Figure 6.4 which shows the estimated relationship be

tween P and YR for two hypothetical individuals, one with S :- 0 

and the other with S Z 10 who are otherwise similar. At any 

given level of YR,P is higher when S Z 10 and the slopes of the 

two curves will generally not be the same. More extreme differences
 

could be illustrated by varying other factors; comparing young and
 

old, skilled and unskilled, for example. But the important point
 

is that the effect of changes in YR will probably differ between
 

individuals or groups of individuals in the sample.
 

Interpietation of P as an individual probability of migration
 

suggests an alternative interpretation as a migration rate: .342 

of the sample had migrated during the six year period covered by 

the survey. The probit estimates can then be used to obtain a 

rural income elasticity of migration, = Y R_]. a' represents 

the percent change in the migration rate due to a given percent 

change in YR, other th:ings, including expected urban incomes, being 

equal. Evaluated at the sample means of YR and the other explana

tory variables, " -. 543. Hence, a 10 percent increase in YR 

would reduce P by about five percent or a reduction in the propor

tion of migrants in the sample of .017. 
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.2 
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Figure 6.4. Estimated probit relationships between P and YR. 
SK = 0). Equation (5a). 
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As suggested above, however, I" would be expected to differ
 

between sub-groups of the sample. Elasticities calculated for
 

schooling-age groups in which there were at least 15 observations 

are shown in Table 6.3. Theli are evaluated at P!, the group 

specific observed migration rate, at the mid-points of the age
 

categories, and at the schooling-age group means of SK, IN,, and 

There are considerable differences inqi between groups 

caused in part by differences in Pi which are a] shownand Yi s;u 

in the Table. The smallest-i is for young men with S ? 10. 

The elasticity for the oldest men with S = 0 is also relatively 

small representing the opposite end of the probability curve, 

Thell are smaller for the youngest age category than the two 

middle-age groups and the sample as a whole. 

Thus, it appears that a given percent reduction in migration
 

rates among young men, particularLy those with the most schooling, 

would require a considerably larger percentage increase in their 

average rural incomes than is the case for the older age categories 

or for the sample as a whole. 

The elasticities discussed thus far have referred to the
 

sample. The policy importance of the responsiveness of migration 

rates to changes in rural income suggests that the estimated elas

ticity be generalized to the rural labor force Gs a whole. However, 

= Pi isKj+-__+.S 6YI)2 (-.oo18)
[Layi i i 2Pi ['ILV=4_P 
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Estimated rural income elasticities by schooling-age
Table 6.3. 

group /equation (5a)J
 

S=7-9 	 S=10+
S=O S-1-6
Age Schooling 


-. 180 	 -. 219 -. 279 -. 109 
15-24i 

Pi .45 .46 .67 .83 

147 	 290 202
YRi 119 

-.368 37125-34 Rji 	 -. 

P. .35 .50 
i 

yRi 	 191 261 

-. 59735-44 "Vi 

Pi .30 

YRi 464 

-.21345+ 	 1i 


P. 	 .05 

267YRi 


Total sample: ? = -. 543 

P= .34 

YR= 290 
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.. -d is dependent on the levels of P-.andiYR.-at which-it is evaluated 

as well as on 9P. The sampling method used in the survey was 

designed to result in a higher proportion of migrants than would
 

a representative sample of migrants and.non-migrants and, further

more, the estimated P refer to the probability of migration during
 

a six-year period. Estimating ulfor the labor force as a whole
 

in terms of an annual migration rate requires calculation of V at 

a level of P corresponding to the "true" migration rate, pi2_6/ 

Census data indicate a net annual out-migration rate from
 

Testour of about 1.1 percent for the male population between 1956
 

and 1966.2Z/ However, some observers feel that the gross out

migration rate of the labor force is currently considerably higher, 

so elasticities are calculated for two percent and three percent 

annual migration rates as well. 

To evaluate y at these lower migration rates, P is replaced 
by P*, and DP is replaced by [9P '*. In this case. P I is the 

byY anONR)csV ON, ~i h
 

partial derivative of the probit estimate corresponding to
 

2-/1t is not possible to estimate this rate on the basis of
 
the sampling ratios of migrant and non-migrant households in the 
original sample. See Appendix -A. 

2-/Census data for 1956 and 1966 show that the male population 
in Testour grew by about 1.5 percent per year during the period.
Using 2.6 percent as the annual natural population growth rate 
leaves an annual net out-migration rate for males of 1.1 percent. 
Z1956 population from Royaune de Tunisie, Service des Statiotiques, 
Recensement de Ia population de ja Tunisie u 1 fevrier 1956: 
Rpartition pographigue de _a population (no date), pp. 18-19. 

.. 1966 population from unpublished census data, Institut National, 
de la Statistique/ 

"
 

A 
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S n - -igt ion rate P*, in effctht leope6f the estimated-sigmold
 

curve at that point.
 

A second result of the overrepresentation of migrants in the
 

sample is that the mean values of the explanatory variables may
 

be different from those of a representative sample. In particular, 

the sample mean of rural income ( R = 290 TD per year) would be 

a whole,expected to be less than that of the rural labor force as 

other things being equal. This would tend to underestimate -. 

Other things may not be equal, of course, as the sample is also
 

probably younger, better educated, and more skilled.
 

Two alternative methods were used to try to account for
 

The first consists of evaluating
possible income differences. 


Data from a
 
- using an alternative estimate of average income. 

sample survey of household expenditures in the youvernorat of 

1965 indicate that average household expenditure in 1972Beja in 

may have been 378 TD per year. / This figure is based on con

sumption of households that sometimes included more than one
 

active man, however, so that it is not exactly comparable to the
 

sample which measures farm and cash incomes of individual men.
 

Census data show that the sample is younger and better
 

2/Includes consumption of household produced goods and com-


The annual average of 328 TD in 1965 was adjusted to
modities. 

1972 price levels on the basis of the cost of living index for
 

LR~pub-
Tunis. No'similar index for rural areas is available. 


lique Tunisienne, Institut National de la Statistique, La C-onso
es des -9_' (Tuns,mati on et den e 2a n 


1970), p. 38; idem., Annuaire statstiue e !_ Tunisie, 262,
 
p. 332;,idem., Bulletin Mensuel de la Statistique, various
 

": .isSues./ 

* 7-,
'5 
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educated as a group than was the rural labor force in 1966, but
 

do not allow comparisons within schooling-age groups. If it is 

assumed that any differences between sample and labor force in

comes are due in part to the different age distributions, they
 

may be reduced by weighting age-group specific YR in the sample
 

by the true labor force age distribution.4{Y.:Is is the second 

method of accounting for income differences. The sample was
 

divided into four age groups (15-24, 25-34, 35-44, 45+), and a
 

IR calculated as: 

= i- Ri 

f = proportion of labor force in age-group i. 

YRi = mean rural income in sample age-group i. 

Elasticities calculated for the alternative migration rates
 

and values of YR are shown below. The absolute change in the 

annual migration rate for a 10 percent change in YR is in paren

theses.
 

2/The age distribution is for the rural labor force in all
 
of Tunisia. (Caracteristiues 6cognomiues, p. 75.) Comparable
 
data for Testour only is not available.
 

Weighting by age rather than schooling was chosen because 
of the manner in which education data is reported in the census, 
many non-responses, and broad and imprecise schooling categories. 

At first glance it appears that the other explanatory vari
ables should also be weighted by age to more closely approximate
 
the true population values. However, this is not necessary as
 
(P/ YR)* used to calculate -q is determined by P* as already men
tioned. The value of the derivative is obtained by taking the 
level of I corresponding to the "true" migration rate from the 
probit-probability table. This I is then inserted in the formula 
for the probit derivative given above; for P* = .02, I = -2.0537, 
for example. With I determined in this manner, values of the
 
explanatory variables other than YR are no longer needed to
 
calculate the elasticity.
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Average income
 
---TD fi r a--.P*= -- *0-
 _____.0Y --- 01 


sample (290) -1.36 -1.26 -1.16
 
(.0015) (.0025) (.0035)
 

age-weighted -1.58 -1.46 -1.34
 
sample (335) (.0017) (.0029) (.0040)
 

expenditure -1.78 -1.64 -1.51
 
survey (378) (.0020) (.0033) (.0045)
 

Comparing these values, both the elasticities and the change
 

in the migration rate vary depending on which P* and YR are used.
 

Given the imprecision of both estimates, it is difficult to
 

speculate about which j is closest to the true parameter. However,
 

if it is assumed that the true migration rate and average income
 

lie within the ranges of the two values used above, the estimates
 

indicate an Ion the order of -1.4, and an absolute reduction of
 

PU of about .003 for a 10 percent increase in average rural in

come. This change in PO applied to the 1966 labor force in Testour
 

represents about 17 fewer migrants per year. If it is applied to 

the 3966 inale labor force in the three gouvernorats of the Haut 

Tell (about 204,000 men), it represents approximately 600 fewer 

migrants annualy./ 

These elasticities are point elasticities so speculation about
 

the effucts of large changes in YR is not appropriate. The esti

mates ure also necessarily tentative, but they do indicate that 


2
 , ' 1Jendouba, Beja, and Le Kef. Labor force figures from 
Recensement penerae de la population, I Mai 1966: Caracte"ritiques 
economiaues, pp. 90-91. 

12: .:•* ? • , . z ' : , "!i: . . , ;, :'i ; ,-. 7 :t$t/ Z , ?;' '.'''' ,: . :.' , " L , . ; ' " ,- ; t' "- ,.'..,:" ! {, ! J U. , , '::;. < 4 !
 

V 
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migration rates are reasonably responsive to changes in rural 

.. incomes 4.f,.expected_ urban, incomes areel.chldonstant., _As noted 

previously, however, the response to income changes would prob

ably differ between the various schooling-age-skill sub-groups
 

of the population.
 

The Reduced Form:
 

The reduced form of the probability function, equation (iii), 

is of further interest for several reasons. First, because it 

includes only one endogenous variable, it can be estimated directly 

-Ai thout simultaneous equations bias. Second, because Y1j Is ex

cluded, using the reduced form avoids some of the problems associ

ated with measuring rural incomes by requiring,only that farm
 

size, HAMAN, be known. Third, the reduced form provides an alter

native means of evaluating the influence of schooling, skills,
 

and age on the probability of migration. In the structural esti

mates the effects of these factors were considered holding rural
 

income constant. In the reduced form, the coefficients of S, SK,
 

AGE, and AGE2 represent the net effects of these factors on P;
 

that is, their direct effects less their indirect effects acting
 

through YR. Finally, the reduced form lends itself to prediction
 

in terms of estimated probabilities of migration for different
 

types of individuals. 

Equation (6) in Table 6.4 is a probit estimate of the reduced
 

f-rm with schooling entered as a continuous variable, and equation
 

(7) is the estimated reduced form using the three schooling dunmies.
 



Table 6... ?r.t reduced form estimates (t :alues in parentheses) n = 42 

Ccnstant S SK AGE AGE 2 INF HAMAN 

(6) 

-1.6072 .0939 .4617 .0933 -.0019 
(4.06) (1.58) (1.85) (-2.60) 

-2 log likelihood ratio test statistic = 192.94 

1.0328 
(6.02) 

6 d.f. 

-.0557 
(-3.20) 

Dl(S=l-6) D2(S=7-9) D3(SZI10) SK 
----------------------------------- -

AGE 
-----------------------

AGE 2 INF HAMAN 

(7) 

-1.2790 .1055 .8180 1.2354 .5184 
(0.52 (2.84) (4.10) (1.77) 

-2 log likelihood ratio test statistic = 

.0761 
(1.52) 

199.77 

-.0017 
(-2.34) 

8 d.f. 

1.0902 
(6.29) 

-.0537 
(-3.05) 
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The two coefficients of INF are quite similar in size and
 

significance to the corresponding structural estimates, which is
 

expected because the structural and reduced form coefficients of INF
 

! /are the same.' 

The coefficients of S, SK, AGE, and AGE2 Fue considerably 

smaller in size and the t values are lower than in the two-stage
 

structural estimates Zequations (4a) and (5af7. Recalling the
 

previous discussion of the reduced form, the coefficient of S,
 

for example, is cI = a, + a6 bl. Thus, a, is the structural param

eter and represents the direct effect of S on P. The term a6bI
 

is negative and represents the indirect effect caused by the
 

positive effect of schooling on YR, (blO), which reduces the
 

probability by an amount determined by the size of the negative
 

coefficient a6. The reduced form coefficient cI represents, then,
 

the net effect of schooling, taking into account that schooling
 

increases YR, and can be estimated directly without knowing the 

under]ying structural parameters; a,, a6 , and bI. Thus, while
 

the reduced form does not allow analysis of the effect of Yu 011 

the probability, it permits evaluation of the unbiased effects of 

the other factors in the function. 

In equation (7), the coefficient of D. is not significant 

indicating, as before, that primary schooling does not appear to 

.3/The partial derivatives with respect to INF are al.o quite
silmilar: .3712 and .3815 in (6) and (7), and .3801 and .3890 
in the corresponding two-stage probit structural estimates (4a 
and 5a). 
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increase the probability of migration. The coefficients of D2
 

and D3 are positive and significant at the one percent level.
 

The coefficient of SK is significant at the 10 percent level in
 

(6) and the five percent level in (7) indicating a statistically
 

less significant positive effect than in the two-stage sti .ctural
 

estimates. Thus, schooling beyond primary school and transferable 

skills increase the probability of migration in spite of the Fact, 

that they also increase rural incomes. It should be remembered, 

however, that these relationships are based on the (unknown) param

eter.; of the urban and rural earnings functions that existed at. 

the time of the study.2// If the relative returns to schooling 

and skills in the rural and urban sectors change, it would be ex

pected that the relationships of schooling and skills to the prob

ability of migration would also change.
 

The reduced form coefficients of AGE and AGE2 can also be in

terpreted in terms of the net effect of age on the probability. 

Differentiating equations (6) and (7) with respect to AGE shows 

that the maximiun effects of AGE on P occur at 24.6 and 22.4 years, 

respectively. These compare with maximums at 28.2 and 26.4 years
 

in the corresponding two-stage structural estimates /equations
 

(4a) and (5a17. Thus, when the lower rural incomes of young inex

perienced men are reflected as an indirect effect of AGE, the age
 

at which the maximum occurs drops by about four years as compared
 

/e parwmoters of the two earnings functions were estimated 

in Chaptor V. They are "unknown" here in the sense that, they art 
not needed to e:ALliate the reduced form. 
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:fr ,, in,.~tfTal 6.5*.which r' .- 9, ,' ... .. ,.4fl .ar~ii~ ives 


form are illustrated in Table 6.5 which gives estimated probabili

ties of migration for hypothetical individuals with different com

binations of schooling, skills, age, and job contacts. The prob

abilities are calculated from equation (7). The first three rows 

represent households with no farm (HAMAN = 0), and the larL three 

a farm size of 10 hectares per man. These examples are only ii

lustrative of the estimated probabilities. Some of the co:,,bji a

tions did not exist in the sample; skills with secondary schouling, 

and older men with secondary schooling, for example. NoneLhe.les, 

they show the interactions of the variables in the non-inear probit
 

model.
 

Comparing rows (a) and (c), for example, the effect of having 

an urban job contact, INF = 1, is larger for a 20-year-o.ld with 

S = 0 than it is for either an older man with S= 0 or a 20-year-old 

with S ?: 10. The latter two are very unlikely and very likely to 

migrate, respectively, regardless of whether or not someone can 

help them find an urban job. Similarly, in row (a) the effect on 

P of having S _ 10 rather than S 0 is greater for a young man 

than an older man.
 

The important effect of secondary schooling on the probability
 

of migration for young men is also apparent. In row (a), for ex

ample, a 20-year-old with S 10 is twice as likely to migrate as
 

http:20-year-o.ld
http:NoneLhe.le


Table 6.5. E-tin.atei-£ .rcbalities off rigratizn Lequatizn 

Schooling: S =0 S = -6= 79 S 

Age: 2 C 20 5C 20 50 20 50 

Hi-AMAI = 0 

a) SK = 0 .330 .042 .369 .053 .648 .182 .787 .313 
INF = 0 

b) SK = 1 .532 .114 .573 .136 .815 .349 .906 .512 
INF = 0 

c) SK = 0 .743 .263 .775 .299 .929 .573 .970 .726 
I1 = 1 

HAMAN = 10 

d) SK = 0 .165 .012 .192 .016 .437 .075 .603 .153 
irF = 0 

e) SK = 1 .324 .041 .363 .051 .64i .178 .782 .306 
INF = 0 

f) SK = 0 .546 .121 .587 .143 .825 .362 .912 .526 
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CHAPTER VII
 

CONCLUSIONS
 

The objective of this study was to investigate several aspects 

of rural-urbaii migration that have received little attention in 

previous Tunisian migration research. This chapter will suiunmrize 

and interpret the results of the study in terms of several policy 

areas related to migration. Although the study is based on data 

from a small area of the 1laut Tell, some of the results may be 

ins-tructive in consideraLion of migration over a larger area. 

Migration from Te:tuur appears to be selective of the young, 

the best educated, and those with job skills applicable in te 

urban economy; a selectivity generally similar to that observed 

in other LDC's. Thus, migration results in a loss of human cap

/ 
area in the form of skilled and educated men.ital for the rural 

Itegar(tling the relationship between education and migration, 

i hO lr.lability estimates showed that those with seven or more 

year; of school ng or occupational training were significantly 

1-/Caldwell found that while migration is likely for (ihanian 

ire, with skill.s, the lo:is to the rural areas tended Lo be compon
:;utcd by a reLurri rlow of those with urban learned skill:; (Ca 1wol, 
p. ],3-1-45). n lhe case of Testour, the apparent. low rate ()'
 
rot,urn indicate:; that. the gain to the area of urban learrned -',iiI1:
 
is-]!,:; iniportalln.
 

(Gi n: and i ,:se of' human capital and other effect., (o1 lira

tii,,j on rural arcia; are discussed in Marvin P. Miracle amid Sara ".
 
In,!rry, "Mi grant lalx-mr and Economic Development," Oxfrord lii,mmini,.
 
Pner,, Vol. 22 (March, 1.9'/0), pp. 86-108.
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more likely to migrate than those with no schooling, but that
 

having only primary school did not significantly increase the
 

probability of migration when other factors were held constant.
 

The estimated probabilities of migration based on the reduced
 

form were as much as two or more times larger for a young man
 

with four or more years of secondary school or occupational train

ing than they were for a similar man with no school or primary 

school only. The effect of secondary schooling on the probability
 

of migration for a particular individual would depend on other 

factors: job contacts, farm size, etc. However, in light of the 

expansion of educational opportunities in rural Tunisia whereby 

increasing numbers of students continue beyond primary school, 

the results suggest. that future migration rates among young men 

may be considerably higher, other things remaining equal. 

Achieving universal education at the primary level, however, 

would probably not have a similar effect. 

This conclusion should be tempered somewhat because the rela

tionship between migration and education may change over time as
 

general levels of education increase. Todaro cites research in
 

Tanzani, which found that the educational composition of the mi

gration stream adjusted to changes in the probability of urban 

empiloyment. 2 /  In terms of Fields' "bumping" model., as educational 

2/Mi.chael 1P. Todaro, "Rural-Urbar, Migration, Unemployment, 
and -Job ProbabiliLiets: Recent Theoretical and Empirical Resear-ch," 
Paper delivered to the Conference on the Economic Apl)ects of Poplu

lation Growth, Valescure, France (September, 1.973), pp. 3, 12. 
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leve]s rise those with limited schooling may be in an increasingly
 

less favorable position in the competition for urban jobs, result

ing in a lower probability of modern sector employment and ex

pected urban income for that group. Thus, limited post-primary 

schooling and training may not increase the probability of migra

tion in the future as was true in the sample. 

Reducing rural-urban migration is an important objective of 

Tunisian policy makers and development planners. In the 1960's 

migration to Tunis was restricted with migrants having no perma

nent residence or unable to show proof of employment returned to 

their areas of origin.2/ These restrictions were apparently riot 

being widely enforced in 1972 with a greater reliance placed on 

other means of controlling migration. 

The government ha.; irstituted or is considering a number Of 

programs designed to inerea:;e agricultural production and improve 

incomes, empioy~mtint, and the general standard of living in ruri] 

area:;. These progra'in, are evalinated in part on the ba;is of the-ir 

Jrbald, e cffel''It vene:::; in reduc ing migration.v/ 

The sign i cianl, rigative effect of rural income in the prob

abi 1l tLy e;timh i::indi calte:; that migration is responsive to such 

/!'icouelL "Aei-,-u des migrations interieures en Tuisie," p. .146. 

Se Mtid iq,u 'm,,ni;Aienne, Secr'tariat d'Etat au Pla et, a 

.'Ecoriniile Nt i o i je, , j ler! dcrvelooeppment econom i mc ,t. ( cI:tte, 
_I_(./-]_/2: Aii',t t1iLL' ci. 1c , Vol. 2, Troisitme Par Lie, ,)uction 
.! (.d.), pp. P--1,; : . . 1'. Clmbert, Iga politique jpri'ole du 

polmwerncmr Tn :1 n 19:_, I.N.R.A. (1972), pp. 9, 15, 23. 
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efforts to increase rural incomes. Although they are tentative,
 

the elasticities estimated in the previous chapter indicate that
 

a one percent increase in average rural income would reduce the
 

migration rate by more than one percent.
 

However, as discussed in Chapter VI, it is plausible to as

sume that the true relationship between the probability of mira

tion and rural income Is S-shaped as in the probit model. In 

other words, for a given age-education-skill category it is ex

pected that the effect on P of a change in YR depends on the 

level of YR. Moreover, the results indicate that the respon:;e 

of migration to changes in rural income probably differs between 

age-education-skill groups of the population. 

The smaller estimated elasticities among young men, for ex

ample, indicate that reducing migration among such men will re

quire a concentrated effort to improve their rural income oppor

tunities.5/ Hwever, the large positive effect of secondary 

5/There aru indications that agricultural policy was being 
evaluated in term:; of opportunities available for school-leavers 
with limited secondary schooling and occupational training both us 
regaxds the positive e[f'ect. on the agricultural sector and as a 
means of curbing migration among such men. (See Chabert., p. 15). 

A related policy measure would be to increase thu emphasis on 
agricultural curri.cula in the schools and training centers coupled 
with efforts to provide rural jobs for the graduate.s. It may Ic 
that agricultural training does not have the positive effect onl 
the probability of migration observed in this study for :;econdary 
school in general. Unf'ortunately, there were too few men in the 
sanple with agricultural occupational training to allow an asse.;s
ment of their relative Likel ihood of migration as compared to 
those who were trained in mechanical or construction skills, or 
had attended the regular ;ccondary schools. 
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schooling and the relatively small. elasticity for the best edu

cated young men suggest that the magnitude of increase in rural
 

income necessary to significantly reduce their high rate of
 

the current context of Teotou'.migration may not be feasible in 

a
Hence, it may not be possible or desirable to try to retain 


youth in the rural arcei.significant proportion of well-educated 

zin
In other words, a higher rate of out-migratioi may I,,, imcvitable 

conr:equence of increaIrig educit.tional. levels, as noted al:,vc. 

More generally, the negative relation;hil between rural 11.coil.e 

and the probiility of mnigration when other factor-; are li,_d ,,on

stant, means that migration may be must effectively ruduced by 

within the variousincreasing the rural income:3 of the poorest 

this requires a
,chooli g-age-skill groiips. To the extent that 

remt(jijon of deve]opment prof,,rams towards small farmer.; and em

ploymenrt creation in agricujiture in general, reducing migrat ion 

may conflict with other policy objectives. In particular, current 

policy emphasis on mechanization and the modern farm sect.or as a
 

does not appear co nmeans of incr,.,asiig agricultural production 


Testour such redirecti,)1
patible with lower migration rates. For 


to allow expl:umig ht include increased credit for small farmers 


,;ion of' the irr Igated area auid a concentrated effort to encourngt'.
 

the use of' the hih yield wheat varieties that are currently 

mwrh iolrCl.]3nmilted to the modern agricultural sector. / However, 

s concludes that existing high yield varieties reqpilre 

TDechiai al ,cultivation to b(e more productive than local soft w"'io:ftt 

aril that the new varie t i t. be further refined If they air,!i, 

be us;ed widely in,the Lradit ina] Pfarm sector. Malcolm I. Purvi:;, 

"The New Varieties, Under Dryland Conditions: Mexi.cM Wh(eat; ln 

L 1 ,P'rvi 

p. 56.Tunisi.a," L"AE, Vol. 55, No. .1 (February, 1973), 
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needs to be known about the size of the rural labor force, migra

tion rates, and the economic and technical aspects of alternative
 

technologies to properly assess the relationships between agri

cultural production, employment, and migration.7/
 

Once again the non-linear response to changes in rural in

come should also be considered in terms of the income increase
 

necessary to significantly reduce the probability of migration 

of, say, an underemployed farm laborer or a farmer with very 

limited land holdings. Whether or not development progrwns should 

be directed towards the small farmers slid a more labor intensive 

technology as a means of reducing migration depends on evaluaan 

tion of the trade-offs involved and the overall costs wix benef.its 

of alternative agricultural development strategies. 

Agriculture is not, of course, the only source of higher rural 

incomes. A balanced rural development program would include ex

pansion of the non-farm sector through decentralization of indus

try and the establishment of small-scale manufacturing. 8 / Make-work 

2/For example, one of the reasons given for the necessity of 
reducing rural-urban migration in the 1969-1972 plan was an anti

cipated shortage of agricultural labor in the 1970"s if migrat:ion 
continued at a rapid rate. This anticipated shortage wa's one 
justificut..ion for a faster mechanization of agriculture to reduce 
future labor requirements. However, as has been pointed out else

where, this was based on an unreasonably high migration rate (a 
diminution of the agricultural labor force by two percent per year). 
ZSee PIlan do dvelop~eruent,evonomique et sociale, flj -l9_L2: Af'ri
culture A IICLh, Trois;.iime Partie, Section I, pp. 8-( ; and The 
Univer.-ity of Minnesota Team in Tunisia, "Some CoimuenL.; on the 

Tunisian Agricultural Plan," 1969, mimeo., p. 42/. 

8/There are plans for the development of certain urban centers 

as regional growth poles designed to divert part of the mit ,rat ion 
-continued on p. .153
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programs like the LCSD are another alternative, particularly as 

a seaional complement to agricultural employment.2/ It is clear,
 

however, that agriculture will remain the dominant sector of the
 

economy in Testour and in most of rural Tunisia for some time to 

come, and that agricultural policy decisions will continue to have 

major impacts on migration for the forseeable future. In those
 

part-s of Tunisia with limited agricultural potential, notably the 

outh, a different rural development strategy may be needed with 

Jess emphasis on agriculture. 

However, the probability estimates indicate that the choice 

of development strategy and programs may have indirect effects 

tending to increase rather than retard migration. As suggested 

above, emphasis on increasing educational levels as a means of 

promoting rural development may result in higher rates of out.

migration of young men. Similarly, programs that develop ski] Is 

and work experience applicable in the urban economy may tend to 

increase migration, as indicated by the positive effect of such 

!kiIls in the probability estimates. For example, it ha.; bcn 

iw,,od that LCSD workers gain experience in non-agricultural wage 

-'/(Continued from p. 152) flow away from Tunis and promote 
a more uniform pattern of regional development. (See Les vi] 1:e, 
en 'lini ic, pp. '1)2-422.) With a few limited exceptions, there 
aro no indicatiLons of major efforts to develop the non-farm 
scl-Aor of" rural areas. 

!-LThis would seem to be an unlikely policy choice because, as 
noteoj in Chapter III, Tunisia's LCSD program has been reduced ,;ig
nit' -ntly in recent years due in part to the belief that past 
LCS]) projects did not contribute to the development effort. (See 
L,'e-,:arience Tunisienne de mobilisation Oe ]a main doeuvre . . 

pp. 25-26.) 
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work that sometimes amounts to apprentice-type training in con

struction and other non-agricultural skill areas.L0J Thus, while 

education and manpower training can be important components of 

rural development, both may lead to higher rates of migration 

unless rural returns to schooling and skills are increased rela

tive to those obtainable elsewhere.
 

This emphasizes the fact that the effects of schooling and
 

skills on the probability of migration and the response to changes
 

in rural income are based on the assumption that expected urbwn 

incomes, implicit in the probability function, remain constant.
 

In other words, it is the differential in rural-urban expected
 

incomes that is important rather than their absolute levels.
 

Hence, attempting to reduce migration by increasing rural incomes 

requires a concurrent effort to reduce or restrain expected urban 

incomes. A number of policies relating to urban wages and unem

ployment must then be included to the extent that they determine 

the urban alternatives facing potential migrants. 

In Chapter IV it was shown that while the construction indus

try appears to act as a point of entry for migrants into the urban 

economy, there are apparently no large differences bctweU11 Umploy

ment of migrants and the permanent urban labor force in Tunis. In 

fact, the data indicate that employment of migrants as a group 

compared favorably with that of native-born workers in terms of 

I-Q/U.S. Agency for International Development, "Task Force
 

Report on the P.L. 480, Title II, Food for Work (LCSD) Program in
 
Tunisia, 1966-1969," unpublished USAID document, 1969, p. 36.
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unemployment, income, and modern versus traditional sector occu

pations after a relatively brief transitional period. 
Unemploy

ment rates among older workers were higher for migrants; but for
 

those less than 40 years old and for the two groups as a whole,
 

migrants were less likely than native-born workers to be 
unem

ployed, a situation generally similar to that observed 
in other
 

LDC's.
 

Most of the migrants from Testour found urban jobs quite
 

the fact that many of them had apparently
quickly, reflecting 

been able to arrange an urban job before they moved either
 

Lhrough frequenL, short job-hunting trips to Tunis, or 
with the
 

A nuii
help of a friend or relative already in the urban area. 

ber of the non-migrants indicated that they too were looking
 

leave as soon as one was found. - ll / 

I'(-:- urban jobs and would 


close to Tunis, but because of Tunisia's
Testour is relatively 


this situation
::ml size and good transportation system, same 


men the "urban"
1ay oxis-t in most rural areas with many in labor
 

or one
the extent that they are seeking job-- in Tuni.:f'or1t',o 

(X the other important, urban cenLers. 

labor markets emphasizes theThis kind of' overlapping of the 

link between the rural and Lhe urbanimortance of migration as a 


at the heart of the theoretical work of Todaro
 
:;ctoro that is 

less imlportalt.,iI/The Emrployment Office is another, although 

zrcalii of obtairning an urban job before leaving. It is more jinpor
emigrationvgarding migration abroad through the organized 

Testour are registered.
tII, ' 


PI'luraig, for which many men in 
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and others concerning the relationships between urban wages,
 

unemployment, and migration.2/ The primary policy implication
 

of these models is that efforts to reduce urban employment through
 

urban job creation may be frustrated by an increased flow of mi

grants in response to the higher probability of urban employment.
 

Thus, migration is hypothesized to be responsive to the avail

!
ability of urban jobs as well as the level of urban wages. / 

A number of policies have been suggested as a means of reducing
 

urban imemployment in this type of situation.
 

One of these, a variant of the restriction on migration dis

cussed earlier, is being considered by Tunisian officiafs.14/
 

-2/Todaro, "A Model of Labor Migration ---;" John R. Harris
 

and Michael P. Todaro, "Migration, Unemployment and Development:

A Two-Sector Analysis," American Economic Review, Vol. .60, No. 1 
(March, 1970), pp. 126-142; Jadish Bhagwati and T. N. Srinivasan,
 
"On Reanalyzing the Harris-Todaro Mode]: Policy Rankings in the 
Case of Sector-Specific Sticky Wages," Working Paper No. 99, De
partment of Economics, Massachusetts Institute of Technology, 1973. 

l/Tho underlying behavioral assumption of the Todai-. model 

that a migrant's expected uirban income depends on both the urban 
wage rut~e -ind the probability of obtaining a modern sector job 
was included in Lhe model in Chapter II. This study provides 
only limited evidence of the assumption's empirical validity. 

In Chapter V the urban earnings of the sample migranits in
creased signif.itatl y with the length of time since migrat.ion, 
co msi.stenit w.it[h nn increased probability of having a modern sector 
job. in addition, comparing initial employment of thu migli'antsi 
with emiloymenl. at the time of the survey showed a con-siderable 
inreb!;e in htni number of jobs classified as "modcrn". Nu i ther of 
these finding:; is evidence that the probability of urban employment 
eter., Hie decision to migrate, however. 

A,; has been pointed out elsewhere, the Todaro model has not 
yet been rig(rousiy tested In the context of LDC's, although there 
i,, some suipport ing evidence from research in developed as well as 
les's-developed countries. See Byerlee, p. 9; and Todaro, "Rural-
Urlan Migration, Unemnployment and Job Probabilities ...". 

--/I/Continuedon p. 157. 

http:officiafs.14
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This would require that all urban job vacancies be filled through 

the Employment Office, allowing the allocation of urban jobs first
 

to the urban unemployed and a strict control of the number of
 

migrants finding jobs in accord with urban labor requirements.3-5/
 

As Todaro points out, however, such a program would involve con

siderable administrative costs and possible inefficiencies, and
 

may have undesirable economic and political consequences as a
 

choices of both migrantsresult of the restriction of individual 

and employers.
 

Other than restrictions on migration, policy proposals include
 

a variety of methods aimed at increasing urban employment without 

further widening the rural-urban expected income differential. Of
 

these reduction of restraint of modern sector wages is perhap:; the
 

most important as it would have a two-fold effect on the expected
 

W./(Continued from p. 156) Michael P. Todaro, "Income Expecta
in Africa," Internationaltions, Rural-Urban Migration and Employment 

Labor Review, Vol. 104, No. 5 (November, 1971), p. 401. 

1.5/Conversation with the Director of the Bureau de ]'Emploi
 

in Testour. See also Gerald Crettenand, Lm~p~Jlai d Gran-

Tunis Evaluation ]956-]0, Analyse Statistique, Municipalite de
 
Timis, 1971, p. 26. 

The necessary organizational framework already exists through

out Tunisia with the local offices of the Bureau dg J'Emioi serving 

largely as adinistrators for the LCSD program and the emigration 
of Tunisian workers to foreign countries. As already mentioned,
 

has an important place in the current developmentemigration abroad 
plan azv a means of obtaining foreign exchange and reducing uneripioy

went in rural and urban areas. The emphasis on emigration has (dis

advaritages, however, namloy that many of the migrant workers have
 

ok i.1 ]; and training neceusary for domestic development, and th it
 
tLlj program is subject to economic and political uncertaintio:; in
 

pp. 41-53.)
the de.;tinatnim countries. (See, for example, Hume, 
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urban incomes of migrants on the one hand and urban labor demand 

on the other. More comprehensive schemes include wage and pro

duction taxes and subsidies in the rural and urban sectors or a
 

combination of these, but more needs to be known about the em

pirical relationships involved to arrive at an optimal set of
 

policies. The important point in terms of this study is that
 

slowing rural-urban migration requires policies designed to nar

row the difference between rural and urban expected incomes, and 

that a number of policy decisions affecting both sectors must then
 

-
be considered in terms of their probable influence on migration.]6/
 

The discussion in this chapter has been largely in terms of
 

implications of this study for reducing rural-urban migration
 

because that is a primary objective of Tunisian policy makers.
 

However, reducing migration should be considered as a short-run
 

goal. The transfer of the labor force from rural to urban areas
 

and from agricultural to industrial activities has historically
 

been part of the development process. The most basic conclusion
 

of this study is that migration seems to be a response to economic
 

incentives: the types of individuals most likely to migrate in
 

-16/Comprehensive and reliable data on past trends in urbui 
and rural incomes are not available. However, rough estimates 
based on national accounts data indicate that while average income 
per worker in the non-agricultural sector more than doubled be
tween 1960 aid .1970, average income in the agricultural sector de
clined slightly. (See J. G. Kleve, "La repartition des revenus," 
minico, 1972, p. 7.) 

It should be pointed out, however, that agriculture was ad
versely affected in the 1960's by floods, poor yields, and the
 
decolonization and co-op movement noted earlier. There are in
dications of considerable improvement in the agricultural sector
 
in recent years.
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the probability estimates are those who wobld be expected to
 

1:have the largest economic gain from migration, viz., the young,
 

theteuaeskilled laborers, and thepo Ths g-,
 

* gesits that by restructuring the economtic incentives of different 

popuflation groups between sectors and geographic areas, policy
 

makers 
can exert some control over the rates and destinations
 

of migration to meet changing labor requirements as development
 

progresses.It&J¢, .' ?':::,''!-:,,!-v '',;J,J:<-,,:,':i'!"
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Appendix A: The Survey
 

The basic objective of the survey in Testour was to identify
 

recent migrant and non-migrant men, select samples of each group, 

and obtain information by interview. Two alternative sampling
 

methods were considered.
 

The first method consists of random selection of clusters of 

houses in the dheation using aerial photographs. Each household 

in the selected clusters would then be interviewed and information 

obtained about each non-migrant and migrant man in the household. 

Preliminary calculations based on the 1966 census results showed 

that roughly one household in nine may have had at least one man 

migrate from Testour between 1966 and the time of the survey (1972). 

Hence, because migration is a relatively rare event, screening
 

interviews of about 900 households would be required to find 100
 

This method was rejected as too costly
households with migrants. 

in view of the limited resources available for the survey. 

which was used, relies on local leadersThe second mthod, 


who are with in the area recent.
familiaw the people to identify 


migrants. This technique was suggested for rural-urban migratlion
 

but there are no known previous applications.- /

;idies in LDC's, 

the 1966 censusThe inethod was fac.ilitated in the case of Tunisia by 


wIich provided a base e.tablishing the population in Testour in 


moved Since then could be identified.
f'Pii which migrants wJ,, 

!/ouis Roussel, "Measuring Rural-Urban Drift in Developing
 

Guwi tries: A Suggested Method," International Labor Review, Vol.
 

101, No. 3 (March, 1970), pp. 229-246.
 

1966 
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In addition to the individual household forms, the census
 

documents included a listing of the names of all enumerated house

hold heads as part of the census agents' workbooks (Les cahiers
 

de travail des agents recenseurs). Within the d~l'ation of
 

Testour the locations of the households were identified by cheikhat
 

and by smaller census subdivisions (commune, j.ijt, and zone
 

naturelle). A sample of 1143 households was randomly selected
 

from these lists, one-fourth of the total in the delegation.
 

In a second stage the sample of names was divided by cheikhat
 

and formed the basis for interviews with the cheikhs of the four
 

cheikhats in the delegation: Testour, Sloughia, Oued Zarga, and
 

Mzourah.
 

The cheikhs are older local residents who serve as the lowest
 

level administrative officials and are supposedly selected for
 

their good standing in the community and knowledge of its people.
 

Their administrative responsibilities include registration of
 

births and doaths and a variety of other duties. It was felt that
 

they would be in clobest contact with the people of the area and
 

most aware of migratory movements.
 

The interviews with each of the cheikhs were conducted in
 

three or four sessions apiece because of the demands on their time
 

and the repetitive nature of the interviews. Each nane in the
 

sample was considered individually. The cheik was asked:
 

- if he knew that person. 

- has the household head ever left Testour to live 
elsewhere. 

- has any other man in the household (son or brother, 
etc.) ever left Testour to live elsewhere. 

.A
• ; ' 
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If either the head or another man in the household had left, the 

cbeikh was asked: 

- when did he leave. If the man had since returned, how 
long did he remain away. 

- where did he go first. 

- what was the reason for the move. 

If it was other than the head who moved, additional questions were 

asked to determine if the man had really belonged to that house

hold. 

On the basis of the cheikhs' responses the households were
 

classified as being either migrant or non-migrant. Migrant house

holds were those with at least one man who:
 

had moved out of the gouvernorat of Beja.2
/ 

- had moved in 1966 or later. 

- was at least 15 years old when he moved. 

- was still absent or remained away for at least two 
months If returned. 

- went to work or look for work. (Excluded were men 
inactive because of age or health who had moved.
 
Students and draftees who moved were considered as
 
migrants if they remained away to work or look for
 
work after leaving school or the military.)
 

Non-migrant households were tL,%,e without migrants but with
 

economically active men (15 years old or older, working or looking
 

for work). Students were ,excluded.
 

2/The definition of a household used was the same as that
 
used by the census, viz., all people living under the same roof
 
iind usual]y taking their meals together.
 

-2/Movcmentout of the goivernora& of Beja, of which Testour 
is part., was specified so as not to include short moves across 
the boundaries of neighboring dlgation. 



The classification of the sample households is shown below:
 

220 migrant households
 

815 non-migrant households
 

95 households which were unknown to the cheikhs or
 
could not be identified
 

10 households which were considered ineligible (no
 
longer existed due to death, no active men, temporary
 
residents of Testour at the time of the census, etc.)
 

Many of the households classified as unknown were the result
 

of incomplete names on the census lists.h/ In other cases where
 

the names were complete, however, the cheikhs simply did not know
 

the person. In the most populous cheikhat, Testour (1966 popula

tion about 8,000), there was a particularly large number of unknown
 

names. In that case the lists were redone with.groups of men in
 

different parts of the cheikhat to try to resolve the unknown names.
 

This was not done in the other cheikhats where it would have been
 

more difficult to do without seeming to be questionning the che.ikhs'
 

credibility; the cooperation of the cheikhs was needed to success

fully complete the survey.
 

Equal-sized samples of 120 migrant and non-migrant househol.ds
 

were randomly selected from the classification of the households
 

'/Complete Tunisian names generally consist of surname, father's
 

surname, grandfather's surname, and family name; e.g., Salah Ben 
Mohamed Ben Habib Oueslati (Salah, son of Mohamed, son of Habib, 

family name Oueslati). The family names often belong to large 
lineages and can be very common in the area. Thus, if only the 
surname and family name are known there may be several men with 
that name. Similarly, if only the surname and father's surname 
are known, it was sometimes not possible to associate the name on 
the list with a particular individual. 

http:househol.ds


by the cheikhs. The sample households were the subject of indi

vidual interviews to obtain information about each migrant and 

non-migrant man in the household and about the household itself.
 

The total sample size was determined by estimates of the number
 

of interviews that could be conducted with the available survey
 

resources based on the survey experiences of other researchers in
 

Tunisia. Soon after interviewing began, however, it became ap

parent that not All the interviews could be accomplished, and 

that many of the households classified as migrant by the cheikhs 

did not have any migrants according to the individual respondents. 

To ensure obtaining as many migrants as possible, the samples 

were redrawn with 220 migrant and 80 non-migrant households. 

The extent of the mis-classification problem was not fully
 

realized until the survey was complete. In all, 44 percent of
 

the households classified as migrant that were interviewed did
 

not have migrants who qualified under the definition of a migrant 

that was used. Conversely, 21 percent of the households classi

fied as non-migrant did have migrants when interviewed. Thus, in 

ters of identifying migrant and non-migrant men, the method of 

ro]yJ rig on the cheikhs was not successful. 

There are three primary reasons for this failure. One i., 

that the definition of migraLion was too restrictive and required 

too much detailed informial.ion from the Cheikhs, Many of the in

correctly classified migrant households did have migrants who 

Jel; before 1966 or were not considered by the respondents to have 

hee members of the pot and roof-sharing household and so did not 
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qualify under the -dfinitio6n o igati _nhatd use 

information from the individual respondents is accepted as more 

accurate, the cheikhs were often mistaken as to the timing and
 

household membership details of the migration.
 

A second possible reason is that the cheikhs were correct
 

but the individual respondents would not say that a member of
 

the household, a son for example, had moved. In fact there was
 

good reason for the suspicion on the part of the respondents
 

that answering the questions truthfully would somehow cause
 

trouble for the migrants. At the time of the survey there was
 

considerable clandestine migration to Libya with i'llegal. migrants
 

being caught and returned in large numbers. Similarly, in previous
 

years, migrants in Tunis who were not legal residents or could
 

not show proof of employment were rounded-up and returned to their
 

areas of origin, although this practice was apparently not widely
 

used in 1972. In spite of efforts to disassociate the survey from
 

official purposes, it was clear that most respondents viewed the
 

survey as some sort of government activity.
 

The third and most likely reason for the discrepancy between 

the choikths' responses and the individual househo2d interviews, 

and the large number of' unknown household heads is that the 

cheikhs are not in a position to provide accurate migrat.ion infor

mation. WheLher because of confusion over names or the relatively 

large populations involved, they simply did not know the popula

tion well, enough to indicate who had migrated. Because of the 

mis-classification of households as migrant or non-migrait, the 

- - . . . s.,,. . . ..-
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samples are clearly not representative samples of the two popula

tions which are, in fact, unknown. 

Of the 300 migrant and non-migrant households in the sample,
 

254 interviews were completed. Inmost cases the respondent was
 

the household head, but in his absence the information was obtained
 

from another household member or close relative. Twenty-one 

households had left Testour with no family member remaining who
 

could provide the necessary information. In 14 of these cases
 

addresses of varying degrees of precision were obtained for house

hold:; in and around Tunis. Only half of these were reached and 

interviewed in Tunis after considerable difficulty. It was clear
 

that an alternative survey design which identified migrants in
 

the rural area, but located and interviewed them in their urban 

destinations, would be extremely costly in terms of the time
 

necessary to locate a particular migrant in the city.
 

Of the total sample, 1.3interviews were refused outright and 

19 other households no longer existed or could not be contacted in 

Testour. Some (,f the 1 tter were apparently also refusals. 

Nearly all of the interviews were conducted in Arabic with 

the responses recorded on the questionnaires in French by two 

bilingual interviewers. Both interviewers had secondary educa

tions and one had previous survey experience as a research assistant
 

at the Center for Economic and Social Studies and Research of 

Lhe University of Tunis. The other interviewer was from Testour
 

and had no previous survey experience. The questionnaires were 

checked for completeness and basic consistency in the field but 
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.w..enot edietedeand-ecodedimediately.-:-The survey resulted --in
 

usable data for 295 non-migrant and 1/4 migrant men. 

TheWQuestionnaire: 

The questionnaire used in the survey consisted of three 

principal sections and was developed and pre-tested in 26 inter

views in two delegations bordering Testour, Bou Arada and 

/

Teboursouk.5


The first section was the basic questionnaire used for all
 

households interviewed and was designed to establish who belonged
 

to the household at the time, and to obtain socio-economic char

acteristics of the adult members. A number of questions dealt
 

with income sources and employment of the household members, and
 

whether or not they had left Testour since 1966. 
It was also
 

determined if other household members had left and were currently
 

living elsewhere. In all cases of migration additional informa

tion was obtained to see if the definition of migration used in
 

the study was fulfilled. Questions were also posed as to the
 

respondent's future plans, his perception of urban employment op

portunities, whether or not he would expect to have help obtaining
 

anurban job, and the frequency and reason for travel to the
 

cities of Beja and Tunis.
 

The second section of the questionnaire dealt with the migra

tion of household members and was completed for each qualified
 

./Copies of the questionnaire are available from the author.
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. ......miranttL The - t++eiabl ished -t~he:-chiaateristics-of-the +........
L-- -- first -pr-

migrant, when he left and where he went. Subsequent questions
 

dealt with his income and employment before leaving Testour, the
 

migrant's current and preceding locations, if any, and the kinds
 

of employment he obtained after migrating. The final part of
 

section two consisted of questions covering a number of aspects
 

of the migration, the ties maintained with Testour, and future
 

plans.
 

The third section of the questionnaire was completed for
 

households that operated farms. The intent of this section was
 

to measure farm income using a schedule derived from Yang and
 

modified to allow calculation of "Net Farm Benefit," a measure
 

suggested by Stevens as the most practical measure of subsistence
 

far Income.6/ 

It is dlff.i:ul t assess the overall accuracy of the survey 

data. The ability and willingness of the respondents to provide 

the information sought'v.uved greatly between respondents and the 

type of question being asked. 

In all three sections o the questionnaire simply asking the 
q,:;~ion:; n; i, " Prolonged discussion wasoequate. f'.,qntly 

1,oUded in many ciies to ensiure that the respondents understood 

what was being asked and that the response was as complete as pos

sible. In the,( discussions all relevant data was recorded on 

-/W- Y.Yang, -e-hQ of Farm Management Investiations (Rome: 
AO, 31965); RobertLD. Stevens, "A Review of Measures of Farm Income 

for International Use," Indian JournaL2.f AoricultuCjEcnomics, 
Vol. 18, No. 4 (October-DeCiember, 1963) ; pp. 1-19. 

p[**** " 
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the questionnaire. In particularly diffictilt subject areas such
 

as migration sequence and timing, employment, and income, a 

number of different questions were asked to ensure a full dis

cussion in each interview.
 

In spite of these efforts a substantial number of interviews
 

resulted in incomplete or missing information. Non-responses and
 

incomplete information were most common regarding the income and
 

employment of the migrants after leaving Testour. When the
 

questionnaires were coded this sometimes required interpretation
 

and inferral from the information that was provided about those
 

parts that were missing. For example, if the hourly wage rate
 

and the fact that a migrant worked "full-time" were known, his
 

monthly earnings were calculated on the basis of a full-time work
 

week. Similarly, if the respondent indicated that a migrant 

obtained an urban job before leaving Testour, or otherwise began
 

working "right away," he was considered as not having been initially
 

unemployed after migrating. Missing and incomplete information
 

arose less frequently in the first section of the questionnaire
 

and the other parts of the second section dealing with the migration.
 

Those cases judged too incomplete were dropped from the sample.
 

The questions relating to production in the farm survey section
 

resulted in wide variations in apparent yields and a substantial
 

number of non-responses. This was due in part to the rotation
 

system in which some or all of the household's fields may have
 

been left fallow in 1970-71, and the fact that subsistence farmers
 

frequently do not measure their production in standard units.
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wreenoutre otanigcomplete data 

on costs. It was1 apparent that accurately measuring Net Farm 

Benefit for farmers in traditional agriculture would require 

familiarity with local farm methods and a survey effort that 

Siilr ificlie i 

concentrated on farm income. In this study the survey team did 

not have sufficient knowledge of local methods and could not de

vote enough interview time to measuring farm income which was 

only part of an already relatively long interview. Because of 

the low quality of the information obtained in this section, farm 

income was not calculated for individual households but was instead
 

represented in the analysis by farm size and an estimated value
 

of average income per hectare for farms in Testour.
 

Ii 

fl 



-.... ... . 

1Income Per HectareAppendix B: Estimated Farm 

The farm income estimate used to convert hectares per man to 

a value measure is Stevens' Net Farm Benefit representing ... the
 

returnto family labour, all capital used (but excluding land 

rented in), and the operator's labour and management." I / The esti

mate is based on durum wheat production calculated for the average
 

durum yield in Testour in 1971 and the price per quintal net of
 

tax paid by the state Cereals Office.2/ No data on average income
 

from livestock production are available.
 

Stevens' measure is modified by deducting a one quintal per
 

those who
hectare rent from those who owned their land as well a,; 

farmed rented land. One quintal per hectare appears to be the 

standard in-kind rental rate for unirrigated land in Testour. 

Deducting rent from those who owned their land reflects the as

sumption that a migrant could rent his land out at the prevailing 

rate when he left so that the return to land would not be part of 

farm income foregone by migration. 

Production expenses are those used by Kool in his estimate 

of costs per hectare for an unmechanized wheat operation in the 

Haut Tell, with the additional assumption that all labor is 

I/Stevens, pp. 5-7.
 

2/Durum is by far the most common crop in the area. The yield 
data is from Republique Tunisienne, Institut National de la Statis

tique, Enaumte cereale: -B_, annee 1971, n.d., p. 8. Prices were. 

communicated by the director of the Office des Cereales in Testour, 

and represent the base price not including quality and cleanliness 
premiums that can amount to an additional .4 TD per qiAintal. 
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supplied by the household. Thus, the only current expenses de

ducted are zeed (one quintal per hectare) and maintenance of
 

draft animals (5.72 TD per hectare).2/ The return per hectare is:
 

average durum yield 10.0 qtl./ha
 
rent -1.0 qtl./ha
 
seed -_,Q qtl./ha 

8.0 qtl./ha. 
x4.58 TD/qtl 

36.64 TD/ha
 

draft animal maintenance -5.72 TD/ha
 

Net Farm Benefit 30.92 TD/ha 

For the large majority of the sample the assumptions are 

probably valid; i.e., all labor supplied by the household and no
 

production costs other than anima2 maintenance and seed. Costs
 

per hectare are undoubtedly higher for those with larger mechanized
 

farms who may hire considerable amounts of labor and are more
 

likely to use fertilizer and herbicides.k/ The greater costs
 

would tend to be offset by the higher yields obtained on mechanized
 

farm:, but using this average return for all farms probably over

estimates the return per hectare for the largest farms in the sam

ple.5/ Only three percent of the sample belonged to households
 

/R. G. A. Kool, L'agriculiture Tunisienne: Analyse c'une
 
economie en voie de developoment (Wangeningen: H. Veenan & 
Zonen N. V., 1963), p. 55. The animal maintenance is based on 
1959-1960 prices. No comparable data is available for 1971. 

1/Kool's per hectare cost estimate for a 200 hectare mechanized
 

operation is nearly twice that of the traditional cost per hectare.
 
Kool, pp. 55-57.
 

l/or the I!ouvernorat of Beja the average durum yield on 
mefhanical ly :mcr.ded land wan 2.4 quintals per hectare greater than 
the overall average. (UnquatL c~r6a].v: BeA, a 19'/I, p. ) 



with oporated farms of 50 hetas or.... mo.res(40-50.hectares is 

considered by Kool to be the minimum size for a profitable 

h'-s~"h5~iain 6th-total-effect--of -t'i b~ '~v-itb

very great*~ However, a larger proportion of the sample belonged 

to households that used some paid labor and fertili7,er, and/or 

hired machinery for soil preparation and harvest. To the extent J 

that these result in increased per hectare costs nfot offset by 

above average yields, the bias from using the single average re

turn will be more important. a 

In calculating farm income the 30.9 TD/hectare estimated 

return was multiplied by the hectares per man measure for each 

individual in which irrigated land is weighted by the factor 5. 

Thus, the assumption that the return per hectare of irrigated 

land is five times that of unirrigated land is maintained. There 

are no cost data available that are suitable to irrigated agricul

ture in Testour, precluding the calculation of a separate return a a 

for irrigated land. . 

A more important fault with this estimated return is that it 

does not take into account the cropping rotation patterns followed 

by farmers in Testour. Thus, the 30.9 TD annual return assumes 

that all unirrigated land in an individual's farm was planted in 

2971-1972, whereas some would typically have been left fallow. 

This would tend to overestimate the average return per hectare for 

the farm as a whole. 

,6/Kool,p. 58. 

- 1a~aJ 
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According to an agricultural agent in'Testour the most
 

common rotation among traditional farms consists of two yenrs of
 

wheat followed by a year of fallow. Occasionally, traditional
 

farmers with very limited land holdings plant wheat every year 

with no fallow period. Mechanized farms typically use a three

year rotetion of wheat, barley or oats, and fallow; but there are
 

other combinations, including a two-year wheat-fallow rotation,
 

that are sometimes used on both traditional and mechanized farms. 

Thus, there is no unique system with the rotation differing be

tween farms and also between parcels of land within individual 

farms. Data were not obtained for the rotation system used on
 

the individual farms in the sample.
 

To evaluate the sensitivity of the results to using a dif

ferent per hectare return, an alternative estimate was calculated 

for a two-year wheat-fallow rotation where the average durum 

yield would be obtained once every two years. The one quintal 

per hectare rent was deducted for both years, but the seed and 

draft animal costs were deducted only once when the land was planted, 

following Kool's method. This estimated average annual return 

based on a two-year rotation is 13.2 TD, less than half the esti

mated return for annual cropping.
 

Neither estimate is very satisfactory, but they seem to
 

represent the extremes with the true value falling somewhere in
 

between. Both estimates were used +.o convert hectares per man to
 

a monetary farm income measure. In discussions with others
 

familiar with egriculture in the Haut Tell, it appeared that thc
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higher estimate was probably closer to the 'truevalue of farm
 

income per unirrigated hectare in 1971-72 if allowance is made
 

for the value of fallowed land and straw for animal feed, and
 

farm income from livestock and other sources. Hence, the prob

ability estimates reported in the text are based on the higher 

estimate, although the effects of using the lower estimate of 

13.2 TD per hectare as an alternative are also noted. 
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