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Abstract

This paper integrates investments in health to a standard growth
model where physical and human capital investments are the combined
engines of growth. It shows the existence of two distinct health regimes
separated by an “Epidemiological Transition.” The various patterns of
this transition identified in the epidemiological literature can be mapped
into the model. The model also leads to the important hypothesis that the
epidemiological transition may induce an economy to switch to a modern
growth regime.

1 Introduction

The strong correlations between various measures of health and income per
capita have led macroeconomists to regard health as an essential part of any
measure of well-being,! although better health and longer life expectancy are
mostly viewed as by-products of the economic growth and development of a
country. In contrast, microeconomists looked carefully at the determinants
of the demand for health and established that the relationship between health
and income runs both ways: Health is analogous to a normal good, and higher
income leads to an increased demand for health, but the health status of a person
also affects his or her income and earnings through different channels (Grossman
1972). These important results are forcing economists to rethink their analysis
of the relationship between economic growth, health and longevity in the light
of macroeconomic growth models that integrate the microfoundations of health

ILife expectancy is included in the Human Development Index.



economics.? This paper follows that goal and develops a theoretical framework

that better explains the historical relationship between income and a particular
measure of health, longevity, by integrating results from the field of health
economics into an endogenous growth model.

The paper provides a setting for explaining important empirical findings
stemming from a broad literature in various fields. First, paleodemographic
studies have established that life expectancy at birth hardly increased between
the time of prehistoric hunter-gatherers and the end of the 18th Century (Acsadi
and Nemeskeri 1970, Hassan 1981), despite a change in the mode of production
-the agricultural revolution- and a slow but irregular rise in income per capita
over time (Kremer 1993, Morand 2000). Second, demographers and economists
have documented the tremendous gains in longevity and income characterizing
the period from the 19th Century to the present in many countries. Third,
the clear differences in the main causes of mortality between these two peri-
ods has led epidemiologists to use the term of “Epidemiological Transition” to
refer to the dramatic changes between the two periods; it is a transition that
seems to parallel the demographic and technological transition in the developed
economies, and which occurred more recently in less-developed economies (Om-
ran 1971, 1982, Haines 1995). Finally, different patterns, paces, and dynamics
for the complex interaction between mortality and economic growth (and, more
generally, between demographic and economic variables) during this transition
have been identified and gathered under the name “Theory of the Epidemiolog-
ical Transition” (Omran 1971, 1982). This paper presents a theory that unifies
these distinctive patterns of the Epidemiological Transition, and also generates
new hypothesis concerning the interaction between health and long-term eco-
nomic growth.

The framework developed below combines recent developments in the en-
dogenous growth literature (Galor and Moav 2000, Galor and Weil 1999, 2000,
Lucas 1998) to the seminal work of Grossman (1972) in health economics.
Specifically, in an endogenous growth model where output is produced by com-
bining physical and human capital, agents can also invest in health and therefore
increase their health status or stock, which in turn positively affects their util-
ity. Consequently, economic growth has a direct effect on health status and
longevity, providing that health is a normal good. However, a change in life
expectancy can in turn affect growth through its effect on agents’ capital invest-
ment, a mechanism emphasized in the literature on savings under uncertainty
(see, for instance, Mirman 1971). Thus, a channel exists through which health
status and longevity of a population may affect the economic growth.

The paper is organized as follows. Consistent with the standard findings
of the endogenous growth literature, Section 2 shows that a neoclassical regime
during which growth is fueled exclusively by the accumulation of physical capital
is followed by a modern regime in which both types of capitals contribute to

20ne notable contribution is that of Van Zon and Muysken (2001) who introduce a health
sector in an endogenous growth model to examine the tradeoff between health and human
capital accumulation. Bloom and Canning (2000) informally discuss the various mechanisms
connecting growth and health.



growth. Section 3 demonstrates that an epidemiological transition to a regime
of increasing longevity can be triggered by an income threshold during either
one of the two regimes, or, alternatively, by an exogenous change in some of
the parameters of the model. These three different theoretical scenarios are
shown to match very closely to the three generic patterns of the epidemiological
transition observed by epidemiologists. The paper also raises the important
hypothesis that an epidemiological transition can accelerate, and perhaps even
induce, the switch between the neoclassical regime and the modern regime.
Section 4 concludes.

2 The Basic Growth Setup

Consider a simple model with overlapping generations of identical agents living
for two periods, called young age and maturity, and suppose that cohorts are
of constant (large) size N. An agent born in period ¢ has preferences over the
consumption of a single good in each period of his life, respectively denoted c}
and cj} |, which are represented by the following utility function:

ulcf) + u(cita), (1)

where the period utility u is C?, strictly increasing and strictly concave. The
superscript indicates which cohort the agent belongs to (young vs. mature), the
subscript, the particular period considered, and the function u(c) = In(c) will
be used in the paper when closed form solutions better illustrate the results.

Following the standard endogenous growth literature (see for instance, Galor
and Moav 2000, Galor and Weil 1999, 2000), the consumption good in each
period is produced by a firm using a constant return to scale technology in
aggregate physical capital K; and human capital H; according to the production
function:

Y, = AK{H} ™ = AkYH, with k; = K;/H; and 0 < a < 1. (2)

The quantity k; is thus the capital stock per unit of human capital during period
t. The firm is perfectly competitive in the output and inputs markets, so it does
not matter who owns the firm since the factor payments completely exhaust the
revenues from selling the output.®> Consequently, the interest rate and the wage
rate per unit of labor are, respectively:

w; = A(l — @)k and r; = Ak (3)

Finally, young agents in period ¢ are endowed with a basic human capital
level denoted hY. Human capital has two important characteristics. First,
the young generation can increase its stock of human capital by making costly
investments, as in the seminal work of Lucas (1988). Specifically, if e; denotes

3To simplify, it is assumed that all capital fully depreciates when used in the process of
production.



the resources invested in human capital accumulation/production in period ¢ by
a young agent, then:

Z—l = h%,u(et)7 (4)

where 1 is smooth, strictly increasing and concave, (0) = 1, and p/(0) = v <
00.

The second characteristic of human capital stems from the property that
some of the existing body of knowledge and skills does not have to be entirely
rediscovered by the new generation, but is communicated or transmitted from
one generation to the next at no cost. As a consequence, we assume that if
the mature generation has increased its stock of human capital, then the next
cohort of young agents is endowed with a higher initial stock than the previous
one. Of course, if there has been no learning, nothing can be transmitted. As
a simplifying assumption, it is assumed that all the new knowledge and skills of
the mature is entirely transmitted to the young,* so that:

h%+1 = hﬁl = h%ﬂ(et)z

while each young agent of the first generation is endowed with one unit of human
capital, i.e., h§ = 1.
A young agent in period ¢ maximizes (1) subject to the budget constraints:

wihy = ¢ + si1 + e,
and,
W1 A+ Ter1Si41 = Clrs

given the technologies (2) and (4) and the competitive prices (3). The equilib-
rium condition equating savings to investment is:

kt—i—l = 5t+1/(hﬁ1 + h%+1) = 5t+1/(2hﬁ1)-

The first order conditions (with respect to s;11 and e;) associated with a
non-corner optimal solution are:

u'(cf) = e/ (i), (5)
and,
u(el) = wen (e’ (e y)- (6)
Consequently, for a non-corner solution, it must be that:
i () = o1 fwern = [af (1 — @)k (7)

4The same qualitative results hold when human capital of the young is simply proportional
to that of the old.



Because p is increasing and concave and p’(0) = v, condition (7) implies that
agents investing in both types of capital will invest at least the quantity:

k=a/(1-an],

in physical capital. This has important consequences for the economy, which
have been exploited for instance in Galor and Moav (2000).

Consider an economy with a relatively low level of per capita capital stock
k;. While the rate of return to investment in physical capital, r;y1, is relatively
large, the rate of return to investments in human capital, w1 hi’,u/(et) given
by equation (6), is relatively low, since p’(e) at most equals v because p is
increasing and concave and p'(0) = . It is therefore optimal for agents to
make no investments in human capital and to only invest in physical capital.
This continues as long as agents invest less than the threshold %, and implies
that economies with relatively low per capita capital stock undergo a growth
regime fueled exclusively by physical capital accumulation. In this neoclassical
growth regime, the aggregate capital stock increases monotonically over time,
while the aggregate human capital stock remains unchanged.

As a result, during the neoclassical growth regime, the rate of return to
physical capital investment r;y; decreases over time, while the schedule for
the rate of return on human capital investment, w; h%’,u/(et), keeps shifting
up because of the increase in wy, 1. This implies the existence of a threshold,
which is denoted k, at which agents start investing jointly in human and physical
capital. At this threshold, the economy enters a modern growth regime fueled
by the combination of physical and human capital accumulation.

2.1 The Two Growth Regimes
2.1.1 The Neoclassical Growth

Consider an economy in period ¢ with a relatively low per capita capital stock,
k., such that the rate of return to investment in physical capital is greater than
the rate of return to investment in human capital, and e; = 0 (and has been so
in the past). This implies that no investments in human capital are, or have
been, made, so that hy ; = h}}, = h{ = h =

Substituting the equilibrium condition ki1 = s¢4+1/2 and the competitive
prices (3) in the first-order condition (5) gives:

' (AL — @)k — 2kpy1) = Aaky ' (A(L — @)k, + 24aky ). (8)

With strictly concave utility «, (8) has a unique solution &}, , easily shown to
be increasing in k;. Since there is no change in human capital, growth in this
regime is fueled exclusively by physical capital accumulation.

To better illustrate this result, consider the period utility u(c) = In(c). As-
suming a small per capita capital stock in period ¢,° agents make no investment

5As discussed below, small here means that:

ki < (k/B)Y/,



in human capital, and the interior solution for savings satisfies the first order
condition:

Lef = reva/ciins
which, substituted in the lifetime budget constraint of the agent, implies that:
¢} = 5(wih§ + wip1hf/riv1),
or, equivalently, that:

St4+1 = 5hg(wt — ’lUt+1/7't+1).

Combining this equation with the equilibrium condition and the competitive
prices (3) generates the equilibrium law of motion of the per capita capital
stock:

kit1 = BE, (9)

where B = A[(1 — a)/(3 + 1/a)]. Along the path described by this law of
motion, growth is fueled solely by physical capital accumulation, and the per
capita capital stock converges to a unique steady-state k* satisfying:

k* = Bl/(l—oz)7

while human capital levels are constant and equal to h{.

Given the law of motion for the per capita capital stock in the neoclassical
regime in equation (9), agents will make no investments in human capital as
long as ki1 < k = [a/(1 — a)q], that is, as long as:

ky < (k/B)Y<.

Figure 1 illustrates the case of an economy forever locked in the neoclassical
regime, since the steady-state k* is smaller than the threshold % in Figure 1(a).
As a consequence, aggregate human capital is constant over time, as shown in
Figure 1(b).

2.1.2 Modern Growth

Suppose there exists a period ? in which, for the first time, the per-capita cap-
ital stock k reaches the threshold above which agents start investing in human
capital. That is:

by < (k/B)Y® and ke > (R/B)Y*.

where B = A[(1 — a)/(3+1/a)].



As a consequence, the first-order conditions associated with the period ¢ decision
problem form a system of two non-linear equations in the two unknowns (c?ti, )
which can be written as:

U/(C%) = 7‘;+1u’(w;htgr;+l + w;Hh%’,u(e;) - 7'Z+1Ctg — T111€7);
and,

kil =1 = a)/alhin (ep) = [2u(ep)]/ (wihd — & — 7).
The competitive prices wr,; and 77, , can be calculated from (3) and h? = hg.

To illustrate the dynamics in this regime, consider the period utility u(c) =
Inc and the simple human capital accumulation technology p(ez) = (1 + ~yes).
When k; is above the threshold (k/B)Y®, young agents in period 7 make a
strictly positive investment in ey in human capital, and set their investment in

physical capital such that:

(1 - a)/alhdy = k5,
since agents equate the return on physical capital investments to that of human
capital investments. It addition, with e; > 0, the human capital of the cohort
of agents born in period # + 1 is strictly greater than that of the previous young
generation since h%’ 1y = h%(l + ver) > h?ti. In all successive periods, young
agents continue to equate the returns on both types of capital, so that, for all

t>t
[(1—a)/alhiy = k.

As a consequence, after the threshold period %, h increases over time while k
decreases, which implies that the marginal product of capital, w, increases over
time.

It can also be shown that, for all ¢ > #:

e¢ = [(1 — a)weh! — (1+30)/7)/[2 +2a),

so that investments in human capital increase over time since w;hy rises. Notice
that total savings in period ¢ is Ns;, 1, which is equal to Nk;y1hY(1+ ve;) and
therefore proportional to (1 4+ ~ye;). This implies that aggregate savings, in
addition to aggregate human capital, increase over time, and proves that growth
in the modern regime is fueled by the joint accumulation of both physical and
human capital.

In figure 2, the change of regime takes place in period ¢ when k; in the
neoclassical economy reaches the threshold (k/B)Y* in figure 2(a). After that
period, both aggregate human and physical capital increase over time, as de-
picted in figure 2(b).



3 Longevity and Growth

3.1 Health and Longevity

This section of the paper introduces individual health capital as a new variable
endogenously determined in the model. Health capital, denoted b in the model,
has several important characteristics. First, better health is more enjoyable;
as a consequence, utility is assumed to be increasing in health capital. Sec-
ond, better health leads to higher life expectancy, and therefore increases the
demand for consumption goods.’ A slight modification of the model developed
in the previous section permits accommodating these two features by defining
the period utility function over the consumption good ¢ and the stock of health,
denoted b, so that the preferences of an agent are represented by the utility
function:

U(C%, bil) + U(Cﬁ_l, b?—li-l)y

where u is C?, strictly increasing, u1; < 0, u22 < 0, and u;2 > 0. This
last condition simply imposes that health capital and consumption are weak
complements.

Young agents have the opportunity to raise their health stock during matu-
rity by investing some of their first period resources. Specifically, an agent’s
stock of health is assumed to evolve according to the following technology:

?—11-1 = bijz(mt)7

where m are the resources invested in health accumulation during the first period
of the agent’s life. The function Z is C?, strictly increasing and concave. In
addition, it is assumed that in the absence of health investments the health
stock is unchanged (i.e., Z(0) = 1) and that marginal investments yield finite
returns (i.e., Z'(0) = § < c0). Without loss of generality b is normalized to
one.”

The budget constraint of a young agent is:

wthéJ = C%I + e + St+1 + My,

and the first-order condition associated with a strictly positive choice of health
expenditures my is:

ul(c%7 1) = uQ(c?—li-l?b?—li-l)Z/(mt)?

while the other first order conditions are unchanged. Substituting the budget
constraint in the previous equation gives:

ul(wth% — €t — St41 — My, 1) = u2(5t+17't+1 + ”LUH_lhﬁ_l, Z(mt))Z’(mt)

6This paper ignores the positive contribution of a “good health” to labor productivity.
"Each generation thus starts with the same health capital, although the model can be
amended to allow for some health spillover from one generation to the next.



For given values of e and s, the left-hand side is strictly increasing in m (given the
assumption that u;; < 0), while the right-hand side decreasing in m (given the
assumption that uge < 0 and Z concave), so that, generally, a simple condition
can be derived under which there exists a unique solution. This condition is
equivalent to that of the agent’s income or consumption being above a particular
threshold level, as illustrated by the following example. Consider the period
utility:

u(c,b) =In(c?p %) =Olnc+ (1 —0)Inb where 0 < 0 < 1,
and the simple health production technology:
v = (14 0my)7,

in which (6,¢) are productivity parameters, and 0 < ¢ < 1. In this case, the
first-order condition with respect to the choice of health expenditures is:

0/ci = (1= 0)6e/(1 + 6my),

which has a strictly positive solution if and only if the first period consumption
of the young agent ¢} is above the threshold level ¢y, = 0/[(1 — 6)8e], in which
case agents invest the quantity:

my =[(1—0)e/0]c] —1/6 (10)

in health. Note that the first period consumption threshold c¢,;, depends
negatively on de.

Recall that prior to agents starting to invest in health, an economy is either
in one of the two regimes discussed in the previous section of the paper. Under
both regimes consumption rises monotonically over time, and the term “Epi-
demiological Transition” denotes the first period during which consumption rises
above the threshold level cy;,. Above this critical consumption level, agents
begin investing in health and longevity increases.® As discussed in the intro-
duction, the Epidemiological Transition is a critical feature of the relationship
between economic growth and the health and life expectancy of an economy’s
population that has been very well documented in the epidemiological and med-
ical literature. The rest of this section demonstrates how the model can be used
to understand the observed differences in the pattern of this transition in various
countries.

3.2 The Epidemiological Transition

It is important to note that the relationship between economic growth and
health and longevity runs both ways. Economic growth, and the associated
rise in income and consumption levels, can affect the health status of a popu-
lation by inducing an Epidemiological Transition after which health increases

8The findings in Fogel (1997) support the hypothesis that the early decrease in mortality
was closely associated with improved consumption and nutrition.



monotonically over time. Reciprocally, investments in health can affect eco-
nomic growth through the combination of the following two channels. First,
investing in health requires foregoing some amount of consumption and physical
and human capital expenditures: It is therefore analogous to a negative wealth
effect. Second, investing in health results in longer life expectancy, and thus
leads to a shift of the demand for consumption in the second period, which in
turn alters the agent’s incentives to substitute away from consumption in the
first period and toward accumulating capital, thus affecting growth in a posi-
tive manner. How these two effects combine depends of course on the choice of
primitives for utility and production functions in the model.

Transition During the Neoclassical Growth Regime. Suppose first
that the transition takes place during the neoclassical growth regime, which
happens if and only if consumption during that regime attains the threshold
level ¢y defined in the previous section. Agents then invest in health according
to (10), and with constant human capital levels (normalized to 1), the lifetime
budget constraint becomes:

(1—e+4e/0)c] + ¢y /rip1 = 1/6 4+ wy + w1 /741

Combining this with the first order condition (5) associated with optimal savings
gives:

el =(2—c+e/0)" 1)+ wi + wis1/Tes1),
or, equivalently:
st =2 —e+e/0) we +1/6 — (1 — e+ /0) (wig1/reg1)].

Substituting the competitive prices and the equilibrium condition k11 = s¢41/2
in the last equation generates a law of motion for per-capita capital stock post
the epidemiological transition given by:

ko1 =[1/6+ A1 — )kY]/[B+1/a+e(—1+1/6)(1+ «)/a] = B'ky  (11)

At the time consumption in the neoclassical regime reaches the threshold
Cmin, agents start investing in health and the law of motion for the per-capita
capital stock thus changes from (9) to (11). As a result, the economy converges
to a new steady-state, which can be shown to be higher if B’ > B, that is, if:

E* < abf/[6(1+ a)e(l —0))].

If that condition is satisfied, since the economy engages on a higher growth path,
there is an immediate increase in the rate of growth of per capita income, as
shown in Figure 3 In Figure 3(b), the consumption threshold ¢y, is reached
in period ¢, at which the economy switches to a higher growth path in Figure
3(a).

It is important to note that, because the epidemiological transition generates
an immediate jump in per-capita capita stock and puts the economy on a higher

10



growth path, it may facilitate the transition from a neoclassical to a modern
regime, because the threshold & may be more rapidly reached during the higher
growth path. Further, the epidemiological transition may help an economy
reach a modern growth regime that it would not have otherwise entered. The
model in this paper thus leads to the important hypothesis that health is a very
critical determinant of long term economic growth because it can accelerate or
even induce the switch from a neoclassical to a modern growth regime.?

Transition During the Modern Regime. Alternatively, suppose that
the epidemiological transition takes place during the modern growth regime.
With strictly positive investments in health, the lifetime budget constraint be-
comes:

(1—e+e/0)c] + Ly /ripr + e =1/ + wih] + wiprhyy /T4

Substituting the first-order conditions with respect to savings and investments
in human capital (5) and (6) in the previous equation leads to:

= 1/64+whi +1/7)/(2—ec+¢/0).
Using this expression in the equilibrium condition:
kil = hY2(1 +ver)/[wehi +1/6 — (1 —e +¢/0)c — e,
and, given that:
1 = (1= a)/a]hiy,
the optimal solution for e is:
e =1/ + a)l[(wehi +1/6 = A)(1 - a) — 2a/v],

where A=1-1/(2—-¢+¢/0).

As a consequence, the per capita human capital level rises over time. The
economy combines a modern growth regime with strictly positive investments
in health generating increases in agents’ longevity. In Figure 4(a) the transition
to the modern growth regime occurs at #, and is followed by the Epidemiological
Transition at t.

Exogenous Transition. Finally, there is also the possibility that the
economy does not reach the epidemiological transition endogenously through
the growth process, but that this transition is initiated by external factors such
as changes in health technology affecting the health parameters. Recall that an
increase in either é or ¢ leads to a lowering of the threshold consumption level
Cmin at which agents start investing in health. In Figure 4(b), the lowering of the
threshold c,,;, below the steady-state consumption ¢* of the neoclassical regime
enables an economy to switch to a modern growth regime at . Without the
exogenous change in health technology, the switch may not have been otherwise
possible (unless ¢* < c¢min), and the economy would have been locked into a
regime of relatively low income, low education, and low health.!?

90ther researchers have also argued that a mortality decline can foster the transition
to a modern growth regime, although other mechanisms were considered (see, for instance,
Kalemli-Ozcan, 2000).

10A poverty trap similar to that in Galor and Mayer-Foulkes (2002).
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Figure 4(b) thus demonstrates that changes in the availability of health and
in the productivity and costs of the health sector can have important dramatic
consequences for the long term development of an economy. It also suggests
that fostering growth through policies aimed at increasing the rate of return on
education may be best achieved in combination with health policies.

3.3 The Theory of the Epidemiological Transition

The analysis and comparison of mortality patterns in several economies has led
Omran (1971, 1982) to formulate his “Theory of the Epidemiological Transi-
tion.”  This theory starts with the premise that mortality is a fundamental
factor in population dynamics (Proposition 1) and with the observations that
the epidemiological transition represents a long term shift in mortality from
a regime of mostly infectious diseases to a regime of mostly degenerative and
man-made diseases (Proposition 2). The epidemiological transition is shown to
favor the young over the old and females over males (Proposition 3) and to be
closely associated with rising standards of living and improved nutrition in the
19th Century, and improved medical and health practices in the 20th Century
(Proposition 4).

The most interesting feature of the Theory of the Epidemiological Transition
is that three!! basic patterns of the transition emerge (Proposition 5): The clas-
sical or Western model, the accelerated model, and the delayed model. These
three patterns are shown to fit very well the three scenarios of an endogenous
transition during the neoclassical regime, an endogenous transition during the
modern regime, or a transition triggered by exogenous factors.

The Classical Model of Epidemiological Transition (England, most
Western European countries). The mortality pattern follows three stages.
A pre-industrial age of pestilence and famine generates a cyclical population
growth with frequent peaks in mortality is followed by an intermediate stage of
recceeding pandemics in the middle or later part of the 19th Century giving way
to a gradual mortality decline. A stage of degenerative and man made diseases
in the 20th Century corresponds to more precipitous declines. Economic fac-
tors (improvements in standards of living and in nutrition in the 19th Century)
were the primary determinants of the classical transition, but were later aug-
mented in the 20th Century by sanitary improvements, followed by medical and
public health progress. The Epidemiological Transition closely parallels the
demographic transition and Industrial Revolution and is therefore followed by a
population explosion and by sustained economic growth. In the model of this
paper, the classical transition corresponds to the endogenous epidemiological
transition during the neoclassical growth regime (See Figure 3).

The Accelerated Model (Japan). The transition follows a similar patter
as the Classical Model, but the changes in mortality occurred at a later stage
of development and were more rapid. This corresponds to the endogenous
transition taking place during the modern growth regime, as depicted in Figure

HFour when counting the transitional variant of the delayed model.
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4(a).

The Delayed Epidemiological Transition (most countries in Africa,
Latin America, and Asia). The substantial decreases in mortality in these
economies are very recent. Public health measures have been a major compo-
nent of a generally imported medical package that pulled mortality down while
keeping fertility high, thus generating a population explosion. This pattern
corresponds to a transition triggered by changes in the exogenous parameters
characterizing the health technology, as shown in Figure 4(b).

4 Conclusion

It is clear that economic growth has a direct impact on the health and longevity
of a population through increasing levels of income, consumption and health
investments. In addition to this obvious link, a reverse mechanism through
which the health status of a population, closely associated with longevity or life
expectancy, affects economic growth cannot be ignored: Increased longevity
induces agents to spend more on capital investments, which in turn affects eco-
nomic growth. Combining the channels to and from growth, this paper presents
a model of the long term interaction between economic growth and longevity
showing that health (longevity) increases with income, but only above a specific
threshold level, at which an economy undergoes an “Epidemiological Transi-
tion”, and predicts three patterns for this transition. These three patterns are
consistent with the empirical literature under the name of the “Theory of the
Epidemiological Transition”.

In addition, this paper derives the important hypothesis that a health tran-
sition can help a country switch from a neoclassical growth regime to a modern
growth regime. The paper also suggests that health policies in developing coun-
tries can have important consequences for long term growth, and not only for
the immediate well-being of the population, and that inducing economic growth
through policies aimed at increasing the rate of return on education may be
best achieved in combination with health policies.

5 REFERENCES

Acsadi, G. and J. Nemeskeri (1970) History of Human Life Span and Mortality,
Akademiai Kiado, Budapest.

Bloom, D.E. and D. Canning (2000) “The Health and Wealth of Nations”
Science, vol.287, February 18 2000.

Fogel, R. (1997) “New Findings on Secular Trends in Nutrition and Mor-
tality: Some Implications for Population Theory.” in Mark Rosenzweig and
Oded Stark, eds. The Handbook of Population and Family Economics Volume
1A Amsterdam: North Holland, 1997.

Galor, O. and D. Mayer-Foulkes (2002) “Food for Thought: Basic Needs
and Persistent Educational Inequality” mimeo.

13



Galor, O. and O. Moav (2000) “Das Human Kapital” mimeo, Brown Uni-
versity.

Galor, O. and D. Weil (2000) “Population, Technology, and Growth: From
the Malthusian Regime to the Demographic Transition” American Economic
Review 90, 806-828.

Galor, O. and D. Weil (1999) “From Malthusian Stagnation to Modern
Growth” American Economic Review 89, 150-154.

Grossman, M. (1972) The Demand for Health: A Theoretical and Empirical
Investigation. New York: Columbia University Press.

Haines, M. (1995) “Disease and Health through the Ages” pp.51-60 in The
State of Humanity (Julian L. Simon, ed.) Blackwell Publisher Inc.

Hassan, F. A. (1981) Demographic Archaeology, Academic Press, Inc.

Kalemli-Ozcan, Sebnem (2002) Does the Mortality Decline Promote Eco-
nomic Growth? Mimeo, University of Houston.

Kremer, M. (1993) “Population Growth and Technological Change: One
Million B.C to 1990”7 Quarterly Journal of Economics 108, 681-716.

Lucas, R. (1988) “On the Mechanics of Economic Development” Journal of
Monetary Economics 22, 3-42.

Mirman, L.J. (1971) “Uncertainty and Optimal Consumption Decisions”
Econometrica, 39(1), pp.140-146.

Morand, O.F. (2001) “Evolution through Revolutions: Growing Population
and Changes in Modes of Production” mimeo, University of Connecticut.

Omran, A.R. (1971) “The Epidemiologic Transition” Milbank Memorial Fund
Quarterly 49(1), pp.509-538.

Omran, A.R. (1982) “Epidemiologic Transition” in International Encyclope-
dia of Population, Volume 1. (John A. Ross, ed.) The Free Press.

Van Zon, A. and J. Muysken (2001) “Health and Endogenous Growth” Jousr-
nal of Health Economics, 20, 169-185.

14



kt+1

1(a)

BK,

TG

450
Threshold

> k*

Fig. 1 NEOCLASSICAL GROWTH REGIME

K ,
1(b)

Nk*

Nk Aggregate threshold
Steady state

Aggregate Physical Capita

Aggregate Human Capital

>
t



Keer A

459
2(a) .
I< """"""""" Thresh(;Id
: >
k* kt
Fig.2 MODERN REGIME
Kt N N
2(b) ¥

Aggregate Physical Capital

Aggregate Human Capital




3(a)

3(b)

ker A
ﬁé Bkt
-7 —
x = ke
c A
C*
A
c* /

New steady state

Steady state

~

t

>
t

Fig. 3 ENDOGENOQOUS TRANSITION DURING THE
NEOCLASSICAL REGIME



4(@)

C,

4(b)

t .t t
ENDOGENOUS TRANSITION DUE TO CHANGES IN
HEALTH TECHNOLOGY



