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Abstract:

Most theories of economic growth ignore determinants of growth in
population. The common assumption of constant population growth is
strikingly inconsistent with the data, which reveals a logistic pattern of
population growth, the acceleration often coinciding with industrialization.
After surveying existing theories of endogenous population, we propose a
model in which the family replaces the market in a “traditional” secior.
Children are both the primary source of labor and the sole means of saving
in this sector. with output divided between generations via bargaining.
Industrialization improves the opportunities of children outside the rural
sector. It thus leads not only to higher outmigration, but also, by increasing
children's bargaining power and hence their share of output, lowers the
incentive to bear children. The model can thus explain observed changes in
both overall population growth and its sectoral composition.

1. Introduction

Any theory of cconomic growth is necessarily incomplete if it concentrates on
growth in output but ignores determinants of growth in population. Yet neither the
standard one-sector model nor mast new endogenous growth models treat population as
an important endogenous variable —they assume a constant, €xogenous rate of
poputation growth. The description of the development process these models provide is
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two figures. For the sake of completeness, we reproduce here the whole original version.
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therefore incomplete. They cannot explain the typical process in which many successful
developing economies pass from an early period of extensive growth to a later intensive
period, with the development process dominated at first by expanding population and
later by a rise in the standard of living [Table 1]. The assumption of a constant rate of
population growth is in fact strikingly inconsistent with the data. We observe a logistic
pattern of population growth, rather than a constant growth rate, in many parts of
Europe and Asia over the last four hundred years -a long period of slow population
growth gives way to an acceleration of population growth and a subsequent leveiling
off [see Figure 1, and Kuznets (1965) for a discussion of this and other related
observations). Population growth within sectors reflects a further regutarity ignored by
standard growth models, namely the movement of population across sectors, The
process of development is marked by persistent labor migration to hired non-
agricultural work in urban areas; as a result, we observe a large shift in the sectoral
composition of population over time [Table 2].

The pervasiveness of these demographic patterns across developing economies, as
well as the fact that some of these demographic shifts coincide with industrialization in
many economies, suggests that population dynamics reflect and partially result from
economic changes. An endogenous growth model should therefore endogenize
population dynamics as well, and should de so in a way which explains how the size
and the sectoral composition of population responds to industrialization or economic
development. The purpose of this paper is to summarize briefly the approach most
often taken in the literature and to suggest an alternative approach.

In the next section of the paper, we document the empirical regularities set out
above by considering the- Eurcpean and American demographic experience of the 18th
and 19th centuries and more recent events in the third world. Section 3 considers how
fertility has been treated in the literature and suggests an approach which focusses on
the family as a production unit. After considering some conceptual issues about the
economic role of the family in them, we argue that part of the decline in population
growth rates in developed economies over the last century or so may well be a by-
product of the diminished importance of the family in economic life. As technological
progress in manufacturing drives up relative urban wages, people migrate from farm to
factory, family labor yields to hired work, and social security takes care of the elderly,

TABLE 1

EXTENSIVE AND INTENSIVE GROWTH IN THE UNITED KINGDOM

Level (1751=100) Percent Growth Ratio of Ext.

Year - to Int. Growth
{Population} (Per cap. GNP) Pop. PCGNP

1701 93 81 - - -
1751 100 100 15 234 .38
1791 131 117 31.0 17.0 1.82
1831 222 192 70.0 64.1 1.09
1871 354 301 60.0 56.7 .06
1911 554 455 57.0 51.2 111
1985 765 1,238 38.0 172.1 22
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FIGURE 1 (a}
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TABLE 2

PERCENT SHARE OF AGRICULTURE IN NATIONAL INCOME

1870 1970

Britain 15
France 45 3

6
uUs 10 3
Japan 63
Sweden @ 7

4

Source: Cipolla (1974).
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sharply in Western Europe with the improvement in medical techniques. As fertility
continued to decline in Europe and North America, the slowdown in life expectancy
increases after 1900 implied that net population growth rates began to decline, yielding
the observed flaucning of the population logistic curve.

The cightecnth century saw the beginning of rapid changes not only in the size of
national populations but also in their distributions across sectors. The expansion of
industry and services attracted millions away from farming in small relatively isolated
communities to work in urban centers (see Tables 2 and 3). The sectoral shift
strengthens the overall fertility decline outline above. To the extent that rural festility
systematically exceeds urban fertility, migration to the cities will lower average fertility
through a composition effect, in addition to causing rural fertility to fall directly.

TABLE 3
AGRICULTURAL POPULATION IN BRITAIN
(Millions)
ey ) 3) @ (5)
Total Urban Rural Proportion of Rural
Population Population Population  Rural Population A gricultural
in Agriculture Population
3)x (@)
1520 2,40 0.13 2.27 0.8 1.82
1600 4.11 0.34 .17 0.76 2.87
1670 4.98 0.68 4.30 0.70 3.01
1700 5.06 0.85 4.21 0.66 2.78
1750 5.77 1.22 4,55 0.58 2.64
1801 $.66 2.38 6.28 0.50 3.4

PERCENTAGES OF TOTAL POPULATION IN MAJOR CATEGORIES

() ) (3) @)

Urban Rural Agricuitural Rural Non-Agricuitusal Total
1520 5.5 76.0 18.5 100
1600 8.0 70.0 - 20 100
1670 13.5 60.5 26.0 100
1700 17.0 55.0 280 100
1750 21.0 46.0 330 100
1801 27.5 36.25 36.25 100

Source: Wngley (1986)
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3. Basic Models of Endogenous Fertility
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incentive to bear children, The effect of higher urban wages in reducing rural fertility is
consistent with empirically observed fertility movements during industrialization, but is
absent in models which treat children as a consumption good. A very similar model has
been proposed by Sundstrom and David (1988). We will discuss their model further in

section 5.
More generally, the
modes of family organization.

process of development is marked by a decline in traditional
Better opportunities in the city not only imply smaller
rural families, but also induce migration to urban areas where markets perform many of

the functions reserved for families in agricuiture. Improved exchange opportunities in
the rural sector will further weaken the role of the family. Understanding the family as
a provider of economic services is central, we feel, to understanding demographic |
transitions and perhaps the entire development process.

4, The Model

We propose here a model of the rural sector Lhat brings out the role of “traditional”
families and explores the implications of such a structure. The model is designed to
focus on the deceleration of population growth associated with the fail in fertility as a

result of industrialization.

A. Basic Structure

The basic economic unit is the family. Each individual lives ihree periods, two of
which are periods of cconomic activity, Generation t within a family consists of
n, siblings, cach of whom is born at t-1 as a non-producing, non-consuming infant. Att
each sibling works, consumes, and has children. Urban workers seli labor in a
competitive labor market, using the excess of wage income over consumption to buy
assets; farm laborers work for their parents. At 1+1 cach rural sibling heads his own
family, employing his own children (but not working himself) and consuming the
family's entire non-wage surplus. Consumption of urban retirees cquals their financial
saving plus accumulated interest. For simplicity we number the stages of life for each
individual as 0, 1, and 2.

Each individual in stage 1 is endowed with one unit of time. Only part of this unit
is supplied to production because bearing and raising children involves a time cast. Call
8(n) the amount of time consumed when one bears n children, where we assume that all
children survive to adulthood. In this section we assume that 8(n) is a non-decreasing

convex function with 8(n) = 0 for some small p, and 8(n) = 1 for some large n.
In the rural sector labor is the only variable factor of production. Total hours

supplied by generation 1 siblings in a family is
h, =m0, (1-6 () @.1)

ere F may exhibit either constant or decreasing
¢ that the technology dilfers across families
hnology by a family-specific rural

Total output in the family is F(h), wh
returns in labor.* We further assum
{perhaps reflecting the quality of land); we index te¢

productivity parameter b.
Qutput in the urban sector depends on both capital and labor via a constant-returns-

to-scale production function that shifts with technical change. Labor supply comes from
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families that have previously migrated from the rural sector. With perfect labor and
asset markets, :.&m; workers need not rely on intrafamily exchange, and will bear oﬂ
n children at a time cost of zero. An urban worker's first-period Enohdm is thus the .
rate w. ..Qa assume Emmm are no remittances from migrants back to the rural sector s
_Utility of an individuai is assumed to be a time-separable function of oosma:.u ti

in the first and second periods of life, with a constant discount factor § < 1. p _:o_._
follows we assume that utility in each period is linear in consumption B

B. Rural-Sector Decision Problems

The crucial question for a farm family is how total output of i

F(n,(1 - 6(n,,,)), is divided between parents and their n, o::%d:. :mnmwmmwz_wﬂwm“wmwnuw
Impose a competitive solution. We argue instead that the division of rural prod 1
between successive generations of any given family is determined through bar Wm ing.
We consider the Nash bargaining solution, with the bargaining power of the oE._h%M s
a group depending on their number and on what value they place on the ou:o_”H ww
ME.Eam in the urban sector. The timing of bargaining is as follows. Sons (generation 1)

ecide on the number of children n,, before bargaining over output with fathe ;
ﬁmonomm.:o: t-1), knowing 95 how their share of output depends on n .5 .E“.M
wﬁmm_zam process takes as given (n, n,,} and father's first-period Eoo_:mf._.ron X

enote the current-period income of a son at time t and y, the current-period i f
his father. These must satisfy ' perog Hicome ©

Y, +nx =F () (4.2)
Since no financial assets exist, x and i i
ince n . y are also consumption levels. Lifetj ili
of an individual bomn at t-1 who remains on the farm is Em,v + Puly L_ mmﬂm:ﬂ”ﬁw
1+

Nash bargains may be represented as choi imi
] ) ces of y, that maximiz ili
gains over the appropriate threat point, namely, , © the product of uility

L= _.—A%_.v _”_._ Axnv + @C A%:uv -V AHN..« S_nvubu. Ah mv
subject to constraint (4.2).
Here v(R,w) is the indirect utility function of an urban worker, given the interest

factor R and the wa i : s
satisfies ge rate w. Using (4.2) and rearranging, the bargaining solution

u () [u(x) + Bu (v, ) - v R, wl = u (y) o/ (x,). 4.4)
When utility is linear, v(R,w)}= w. Equation (4.4) then becomes
X+ By =y +w 4.5)

Substituting (4.5) into (4.2), the sh i i i
Toflowing forace o hm:ovz are of the father in the bargain must satisfy the

(I+n)y =F(h) +n, By, - w). (4.6)
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We may now use these relations to fin
for generation t, that is, the utility-maximizing choice of n,,;.

writlen

<h=—+_V = xﬁ + @w_...l.

Using (4.2) to eliminate x, and then (4.6) to eliminate y,, we may write

n, | Fh) w
A A==+L =—|—%* ﬁwmi -
l4n L 1, 1+n,
—._.._. Hﬂﬁ—.-nw m..h—.uw.?—v _W_..__...Tw W
= + m + Qw%Tanl E.v - M.Tﬂ
1+, n, i+n,, T+n t
were
My Fh, )
Yiepr = + m%_.fm - W
L+n,, n,,

This is maximized over n_,,
tion t+2 variables (n,, and y,,,), and urban wage
fertility is

i

d the utility-maximizing level of fertility
Lifetime utility may be

4.7

4.6")

taking as given the number of siblings n;, the genera-
s w. The first-order condition for

muc:iv F’ Cﬁtv ﬁ
—F (h)¥ (n,) - P +B (1-8(n))+ - By -W=0
(1+n,,,)? 1+n,,, (1+n,,,)
After some manipulation, this yields
v~ F(h, )+, F(h, )
U 1+1 1+ t+] t+1 _g ﬁsi_v F Q..nv =0 Q«.mu

=#+_ C+=n+mv

Equation {4.8) may be interpreted as foliows. The obijective function V shows that

an increase in n,, will affect udlity through a
F(h,) and a positive effect on future income y_ ;.
marginal output loss from bearing m
in y,,,. Equation (4.6)' shows how
and via the curvatare of F(h,, ;).

negative effect on current output
The second term in (4.8) gives the
ore children. The first term is B times the increase
future income depends on the number of children

Equations (4.1), (4.6)' and (4.8) form a system of three difference equations in the

wiple (n, v, b}
difficult to analyze, We will limit ourselves here to steady state analysis,

The dynamical behavior of this system is, not surprisingly, quite

To analyze steady states, we substitute the stationary versions of (4.1) and (4.6)

into (4.8). The resulting equation may be written

Bw = (14n—Bn) [B (1 - 6 (m) ) - (1+m) 8" W] F' () -B (1~ BYF () =g ()

4.9
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where F(+) = F(n(1 - 8 (n))). To evaluate this, note first that all families have a mini-
mum of 1 children, given our assumption that 8(r)=0 for n < 8. Using this and 8(n) = 1,
we note that

@ (0)

8 (n)

(B-60))F (0
(1+n - Bn) (1+n) 8’ (n) F* (0) < 0

(4.10a)

The second relation follows from the assumption that © is an increasing convex
function. Since g(n) is continuous over (0, ) we therefore know there exists at least
one¢ stationary state with rural fertility n > n if g(0) exceeds Bw (see Figure 2) and n is
sufficiently close to zero. Hence, a sufficient condition for the existenice of an interior
steady state is that the marginal cost of the “first” child is low (that is, 8°(0) small) and
that the marginal product of the “first” child is sufficiently high (F’(0) >> w). This
condition seems intuitive.

To examine uniqueness, we differentiate a(n) with respect to n 1o obtain, after
some rearrangement,

Since B(n) is positive at a steady state, inspection of (4.9) requires [ (1-0
(n})) = (1+a) 9’(n)] to be positive at a steady state as well. From (4.10b) we

av (n)
an

= (I+n-Bn) [(1-6-n6") (B (1 - 8) - (1+n) 8 F ' (9 (4.10b)
- 26 +(1+n) 6’ Y F ()]

therefore see that a sufficient condition for dg(n)/on to be negalive at a sicady state is
that (1 - 6 - n6’) be positive at the steady state. This means that the time spent on non-
childbearing activities must exceed the number of children times the marginal cost of
bearing children. We assume this to be the case (which requires that 8 < 1/2, since
convexity implies n@* > ). On the assumption that | - 6 > ng’, 8(n) must cut w from
above at every steady state. Continuity then implies the steady state is unique.

Two general questions are of interest: First, which families migrate to the urban
sector? Second, how do changes in parameter values affect migration and fertility
decisions of rural families? To explore this question we employ the following special
form of F,

F(h;b) = bf(h)

where b is a Hicksian rural productivity parameter and f is a standard concave
production function.

In the migration decision, the marginal farm family is one for which a son is
indifferent between remaining on the farm and migrating even under the most favorable
bargain he can get from his father. When fertility is at the minimum level 0, and the
entire farm output is consumed by children, rural and urban utility are equal for the
marginal farm family, Using the stationary versions of (4.2) and (4.1), equality of
income across sectors for the marginal type b* means

D = W 4.11)
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FIGURE 2

@ (n)

e

1=

i i * =n(l - = ill demonstrate below
hich defines b*. (We have used h(n) = n(l m. (n)) =n.) We wi lo
Mﬂ_m” a family of type b* that sets fertility according to (4.9) chooses i = n. >=. families
with b greater than or equal to b” will remain in the rural sector; all those with b less

than b* will migrate.®
Differentiating with respect to w, we have

db*/dw = p/f(n) >0

In other words, an increase in the urban wage rate will m_._nﬂ.omm...w :.5 level H.:. E.Bw
productivity necessary to keep people on the farm. Therefore, it will _:.acno Bw_m.ﬂ:o.:
to the city, a standard result in ":o. development literature. (Since mM_ ;bY is
monotonically increasing in b by definition, both of these resuits extend to the more
~ ! - + - .
mo:oﬁ_,um__vmoamw_:m%%mww for families that remain in the rural sector is given by (4.9). It is
immediate from this equation (see also Figure 3} that an increase in the urban wage rate
implies a fall in rural fertility. Why should an increase in the return to labor in the ﬁmG
(reflecting technical progress, for example) induce a fall in the 58::.“0 1o bear
children? A higher urban wage rate means that the young have better outside options
and more bargaining power; hence the income share of Eo.oﬁ is reduced for any w:uo:
number of offspring. Knowing this functional relation, an individual finds it optimal to
bear fewer children if he expects higher urban wages in the future. The amuamm:“m
effect on rural fertility of technical progress in the urban sector is not a standard result,
but it is borne out in the demographic transitions of many countries.

(4.12)
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To analyze the effect of an increase in rural productivity on fertili
: : tility, th
F (h, b) = bf (h) is especially usefu]. Equation (4.9) gaoaam 7 1he case where

Bw/b = (1+n - Bn) [B (1 -6 (n)) - (1+n) 6’ (m)] £’ {n) =B (1-PB)f(n) 4.97)
In this case, a rise in rural vaﬁ_coziq b is identical 10 2 fall in w which i
] ase, n . hich
increase in rural fertility, It is the ratio w/b that is important here. 1ef induces an

To compiete our characterization of rural fertility decisions, we look at families

i:zcn_omoﬂow_.._uomzac is j i i ’
T o5 y b the type for whom n is just optimal according to (4.9"),

b=w/{(1+n - Bn) [1 - (1+n)/B) &’ ()] " () - (1 - By £ (n)] (4.13)

Using th i ,
: %m__mﬂ ¢ concavity of f(n), we have (1+n~ Bn) f(n)/n > (1+n — Bn) of (n)

f@/n>(+n-Bp) " (@) - (1-B) f(n)
> (140 - B} [1- ((1+0)/B) 6" ()] £ @) - (1 - B) £ (w)

as long as 6" (n) 2 0. Comparing (4.11) and (4.13), we see th * wi i
as lc . . 13), atb>b
if 0" (n) = 0 and f(h) = h, that is, a linear technology. B Wilh equalty enly
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We can now fully characierize the rural fertility and migration decisions, Families
with rural productivity b > b will bear n > n children according to (4.9"). Families with
b>bzb" will remain in the rural sector and bear n children. Families with b < b*
will locate in the urban sector (recall that p and b* are increasing functions of w). We
summarize the rural fertility decision by the function n = N*(w/b) drawn in Figure 3.
Aggregate population and fertility in both urban and rural scctors is found by summing
ACTOSS types.

C. Factor Price Determination in the Urban Sector

To close the model, we must explain how factor prices are set. With a linear utility,
the interest factor is determined by the discount rate, that is, R = 1/B. The wage rate
would then be given by the factor-price frontier, which depends on technology. Labor-
augmenting technical progress supports secular increase in the urban wage rate.

The intcrest factor will also determine the capital-labor ratio in the urban sector,
Once the urban labor force is determined, saving behavior under linear utility fixes the
stock of capital associated with the equilibrium capital-labor ratio. The absolute size of
the urban labor force is however not so easy to describe. The wage rate determines
which families are located in the urban sector. Once a family has migrated, its
population dynamics is simple, since urban families bear the minimum number of
children n, The problem is in the determination of family size prior to migration if
wages have not been constant historically. Since the size of rural generation t-i of
family type b depends on w,_, according to Z..?.“.w\S_ the size of the family will depend
on the entire history of wages. Therefore, though factor prices can be determined
simply from current technology, total factor inputs are history-dependent.

In the case of no technical progress, the stationary state in general equilibrium is
fully determined by (4.9"), by the steady state versions of (4.1) and (4.6), and by the
wage from the factor price frontier (which depends on B and the level of technical
progress A). We now consider the effect of technical progress on fertility and migration
by considering a one-time upward jump in A (implying a one-time upward jump in w)
and compare the two stationary states.

Fertility is lower for every type of family which previously chose n > n. Average
rural fertility in therefore lower, as is the overall rate of population growth. An increase
in urban wages also induces migration in the adjustment to the new stationary state.
From this two results follow about the urban population. First, there is an increase
(relative 10 what would have been true for lower w) in the absolute size of the urban
population for all t. This follows from the in-migration into the city combined with
there being no effect of the change in w on the size of urban families. Second, there is
an increase in the size of the urban sector relative to the rural sector. This follows from
the previous resulis, as the urban sector increase in absolute size, while the rural sector
contracts.

5. A First Look at the Evidence

The model in the previous section makes a number of predictions about the causes
of changes in the rate of growth and sectoral composition in a dual economy, We will
not test these predictions here, but, in this section, hope to suggest how these
mechanisms are consistent with the data and how they shed light on the demographic
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transition. Since the theoretical effect of migration from agriculture 1o manufacturing is
well documented, we will concentrate on the determinants of the decline in fertility.
The two main predictions we make about fertility may be summarized as follows:

(i} Industrialization and increased labor market opportunitics will directly reduce
average fertility in the “traditional” sector, as defined in section 3. More
specificaily, rural fertility will fall as urban wages rise.

(i) Fertility in the “traditional” sector will be above that in the “modern” secior.
Industrialization will therefore have both a direct and an additional indirect
effect on average fertility because it induces migration,

A. Industrialization and the Decline in Traditional Sector Fertility

The data suggest that there is a strong connection between the timing of the
deceleration in the rate of population growth and the shift in the structure of production
in country after country. Though the process of industrialization and the ¢xpansion of
large-scale markets was often weli underway before the demographic transition began
in the economies of North America, Europe, and Asta, sharp changes in population
growth and fertility occurred first in countries that industrialized relatively early,

The demographic transition began in Britain and the United States before the rest
of Europe (with the exception of Holland and France), with sharp increases in
populiation growth rates already in the late 18th century and the levelling off of
population growth rates in the mid to late 19th century. The birth rate began a sustained
decline in the United States already in 1800, well before most of Western Europe,
Western Europe’s demographic transition was more a 19th century phenomenon, with
birth rates across sectors declining in the late 19th century (Kuznets { 1975], Wrigiey
and Schofield [1981], Coale and Watkins [1986]).

In Southern and Eastern Europe, which developed much later, the demographic
trangition began only in the late 19th century, with the decline in both rural and urban
birth rates and the second demographic transition occurring early in the 20th century
{Coale and Watkins [1986]). The developing countries in Latin America and Asia had
high fertility rates in the mid-20th century, with birth rates declining only in the 1960's
and 1970°s (Coale [1983]); the poorest, most backward countries in Africa are still in
the first phase of the demographic transition and have not yet experienced declining
fertility rates.

A more direct sort of evidence would be in the correlation of market real wage
rates with fertility rates. The Malthusian view would suggest a positive correlation
between population growth rates and real wages in the first demographic transition, as
higher income would allow for lower mortality and higher net birth rates, while our
view suggests a negative correlation in the second demographic transition when fer-
tility changes dominate. The former is well illustrated by 19th century England, for
example, which exhibits a positive correlation of real wages to population growth
(Wrigley and Schofield [1981], Lindert [1986)). In contrast, the increase in fertility in
early 19th century Holland after the long period of population stagnation followed a

secular decline in real wages {DeVries [1986]). Another piece of evidence may be
found in work by Sundstrom and David (1988}, in a paper whose arguments are very
similar to ours.” They consider the relation of rural fertility 10 measures of labor market
oppertunities. They begin with a widely used though inexact measure of 19th century
rural fertility in the United States, the number of children under 10 divided by the
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i . Taking a cross-section of
f women of ages 16-44 in the census year 1840 ) O3S~ S .
Mwﬁwoﬂ__ww regress this m: a number of variables which Bw< nxn_mwn mo_.“.:z_wwﬂ_:o:”_a“ﬂw
ohi i ivities. The first is the ratio betwee
two which measure outside labor market activities. !
i i hly farm labor wage rate, both for
age rate for nonagricultural labor and the monthly ! oth
mmw_m,”:mm second is the relative employment share in E.m nonagricultural sector ﬂﬁaoa
by &a agricultural sector’s labor force share. They find that both variables have a

significant negative coefficient.

B. Sectoral Differences in Fertility

Our model further suggests that at each level of development mna.»w m:%: Bﬁwﬂ
wage rates, fertility in the “traditional” :c:-BE..wQ sectors should be _H_mw wmz nM”ﬂ”“w o
market sector. Both Sharlin (1986) (for Europe in the late 19th m:amama. _w . nurics
and Kuznets (1974) for the world as a E:o_.o report .Emﬁ. rural fertility is ﬂ:: omw
higher than urban fertility. Moreover, m?w_, Eﬁ_:mﬁwﬁmﬁwﬂwﬁ _m Hmmu%vmm nﬁswa w“oa

ir fertility decline prior to rural areas,
W%M_W"ﬁﬂﬂ:momw:mw_ stages ow industrialization. However both mcﬁ_._ommw Rﬁoﬂ. mew_m_w
rural differentials within a country or region are swamped by di o_,o%moam_ cross
countries or regions, LDC feriility, n.oﬁn Q.SEEP is E.m:a_. in both E.cmm an a:
than fertility in developed countries. Similar observations orm_.moﬁ.zma. urop H between

We interpret these observations to mean that the interesting division is no petween
rural and urban areas, but between modes of anﬁ:o: and omomoa_ﬂ organiza cE o
general, In developed countries many _..o:-»m:o::c_.m_ activities have Moan o be
located in non-urban areas. Oo:éﬁ&x. many E.oa:n.com activities .E:E. ﬂ. mmnwo in
underdeveloped countries are nmmancm.zw cottage industries which sti _ Wa >
economic benefit to having a large family. Modes of production mﬂw oo..nnnﬂ i
geographical location, but msvm_.mon.._w. Both Kuznets [1974] and Lest mnm@awsoaom on
[1986] suggest a strong connection between m_:.zm in onnzuwﬂo: an
production on the one hand and incentives to bear children on the other.

Footnotes

Report (1987). Many of the data we
d Cole (1969), pp. 6 and 8, and World Developmen: : . d
: WM.MqJMwnM<M=¢nnM noM._nanu %uw Angelike Kourelis and are analyzed in an independem swdy project she

2 M.MM MMMHMM_”M Watkins (1986), Lesthaege and Wilson (1986), and Kuznets (1975) for the non-European

3 mﬂ_m_ﬂm”mﬂuqé. among others argues that the mode of economic cqum”"ﬂumﬁmmﬂ_ mﬂwm_%mwﬁﬂﬁ”mww_ Momnh__.u MM
Mﬂummou__m”ﬂnmﬂhw ﬁ_u_Hso.ﬂ.ﬁmﬂ _%M hhumm«oww%hwwﬁmﬂn_ﬂw%nﬂuﬂ— Hnw rural sector on the process of capital

4 Mﬁ“ﬂwﬂwﬂmo: abstracts from the m_.c_u_n_.: of unmw_..n.:w of m.u:umww Woﬂﬂw-hﬂﬂﬂ““ﬂ _m-__.« “_.:mun_,w“ n.”“_.wm”
ﬂﬂn“«%:“”hﬂﬂqﬂmwﬂw ﬁ:ﬂ”ﬂ.«mﬁ.ﬂ.ﬁﬂhﬂ ﬁ.nﬂ._”“”w .%Mwﬂ%ﬂacnznnm by the problem of subdividing

5 Wn-ﬂﬂﬂﬂwﬁ.ﬂﬂamﬂ th_”nmww_w Hwhrwﬂﬂzm.nwﬂo MMH .:Mﬂ.” Am_.w_wm._w._nm when parcnls give them mzﬂw&nﬂ.
resources to do so. This view, perhaps more realistic historically, leads to a different sequencing

- R . d .
ns and is explored in the work of Paul David, ) . .
6 mwn_.._.“_ao& those irw have migrated are not economical to operate, given the urban wage relative to thei

farm produstivity b.
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7 We became aware of work by Sundsirom and David [1988}, which is very close to our model, after
completing the work on which this paper is based. They consider a model of the family based on non-
altruistic parents, and children who work for them. The young support the old in exchange for receiving
their propeny when they die. The terms of the exchange are the result of bargaining between the two
generations, implying, as in our model, that the bargaining power of the young is increased by better
outside labor market opportunities.

The models are so similar, they should be consider complementary, though there are some differences,
Sundstrom and David use a different solution concept and consider marginal childbearing costs, There
are two sorts of differences in the results. First, their model stresses sibling rivalry, with parents
“playing off* one child against another. Hence, bearing more children may increase a parent’s

bargaining power, while in our model it unambiguously lowers it because of the Nagh bargaining

References

AZARIADIS, C. and A. DRAZEN (1990), “Threshold Externalities in Economic Developmem”, Quarterly
Journal of Economics (May ).

BECKER, G. and R. BARRO (1989), “Fertility Choice in a Model of Economic Growth”, Econometrica
57: 481-501.

CIPOLLA, C. (1974), The Economic History of World Papulation, 6th ed., London: PenguinBooks,

COALE, A L. (1983), "Recent Trends in Fenility in Less Developed Countries”, Science 221: §28-32.

— (1986}, “The Decline of Fentility in Europe since the Eighteenth Century as a Chapler in Human
Demographic History”, in Coale and Wartkins,

— and 8. WATKINS, editors (1986}, The Decline of Feriility in Europe, Princeton University Press.

DEANE, P. and W.A. COLE (1969), British Economic Growth 1688.1959, Cambridge: Cambridge
University Press (1969).

DE VRIES, J. (1986), “The Population and Economy of the Preindustrial Netherlands”, in R. Rothberg
and T. Rabb (editors), Population and Economy, New York: Cambridge United Press.

DRAZEN, A. and Z. ECKSTEIN (1988), “On the Organization of Rural Markets and the Process of
Economic Development™, American Economic Review 78: 431-43.

GUINNANE, T. (1987), “Intergenerational Bargains, Emigration, and the Rural Irish Household system”,
mimeo, Princeton Univ,

KUZNETS, S. (1965), Reflections on Economic Growth,

— (1574), "Rural-Urban Differences in Fertility: An International Comparison”, Proceedings of the
American Prilosophical Society, 118: 1-29,

— (1975}, “Population Trends and Modem Economic Growth: Notes toward an Historical Perspective”,
in United Nations, The Population Debate: Dimensions and Perspectives, vol. | (New York).

LESTHAEGHE, R. and C. WILSON (1986), “Modes of Production, Sccularization, and the Pace of
Fentility Dectine in Western Europe, 1870-1930", in Coale and Watkins. .

LINDERT, P., “English Population, Wages and Prices: 1541-1913", in Rothberg and Rabb, op. ¢it.

LUCAS, R. (1988), “Qn the Mcchanics of Economic Development”, fournal of Monetary Economics 2):
3-42.

McEVEDY, C. and R. JONES (1978), Atlas of Werld Population History, New York: Penguin Books.

NEHER, P. (1971, “Peasants, Procreation and Pensions”, American Economic Review 61: 380-9,

ROMER, P. (1988}, “Increasing Returs and Long-Run Growth™, Journa! of Political Economy 94: 1002.
37.

SHARLIN, A. (1986), “Urban-Rural Differences in Fenility During the Demographic Transition™, in
Coale and Watkins.

SUNDSTROM and P. DAVID (1988), “Old-Age Security Motives, Labor Markets and Farm Fentility in
Antebellum America, Explorations in Ecanemic History 25: 164-97.

TAMURA, R, (1988), “Fenility, Human Capital and the 'Wealth of Nations'," mimco, University of lowa,

WRIGLEY, E.A., “Urban Growth and Agricultural Change: England and the Continent in the Early
Modem Period”, in Rothberg and Rabb, op. Cil.

— and R.8. SCHOFIELD (1981), The Population History of England, 1541-1871: A Reconstruction,
Cambridge: Harvard University Press.

WORLD BANK (1984 and 1987), Worid Development Report, Washington, D.C,

Revista de Andlisis Econémico, Vol. 8, N? 2, pp. 19-29 (Noviembre 1993)

CREDIT RATIONING AND THE PERMANENT INCOME
HYPOTHESIS'

VICENTE MADRIGAL™

Stern School of Business
New York University

TOMMY TAN
Morgan Stanley, Singapere

DANIEL VICENT
Kellog School of Business
Northwestern University

SERGIO RIBEIRO DA COSTA WERLANG

Fundagio Getulio Vargas

Abstract:

We model endogenous credit wﬁ_.oE.:.w and its m.Q.m.ﬁa on aw%wmmﬁm.
consumption behavior. We explain two important empirical para wxm.“ M_w
the consumption literature. First, it is possible that some configuration, s of
incomelconsumption streams be such that an outside gcamwcmm co

estimate a marginal propensity to consume greater than one. .wmna.o.: L if ohh
tried 1o estimate an intertemporal substitution u.ﬁa& a;a.mwnw ing naw_

constraints, it might result in a nonconcave utility function, even when

consumers' utility functions are concave.

1. Introduction

A persistent goal of empirical economists :mm.cmas the search EM_ _osgmsmw_o””

favour of the permanent income/iife-cycle hypothesis Aviﬁ.‘mw“mn,_ﬂ.www,”:a%hmmo m:oum

i ic data to support thi . £

result has been the failure of economic 2 I« sis, puong
i i i for this failure has been the presence

evidence exists suggesting that a reason e o

ints.? here is as yet, no formal framework describing p
nstraints.© However, ther yet, : 1
M%nwwqw.:»nwﬂ imperfections interact with rational consumer behavior, In order to test a
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