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SOMMARIO

In this paper | try to explain why lifestyle mayveaa positive impact on economic growth.
First of all, | consider health affecting consursautility and | define also a Health Production
Function where health is the output and the conssrgeod are the inputs. In this approach |
define a parameter named Lifestyle Return to SEaS). A first result is that an increase of
consumer’s personal income may have a positivenagative effect on health. It depends on
Lifestyle Return to Scale, According this resulgstimate a health multiplier. Then | modify
the Solow Growth Model. | consider health as labmugmenting. The result is a semi-
endogenous model in which the population growtlecd§f positively the income per capita
growth, if lifestyle is positive.
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1 Introduction

At the macro level the stylized facts show big eliénce in income per capita and in Health
status among countries and/or regions. This mayyirtiat low income per capita affects
negatively health and vice versa.

It is useful to note that in the last 15 years literature on economic growth focused
primarily on the role of human capital accumulatwhile Health had a marginal role in the
economic analysis. Secondly if the difference amomgntries are strong (in income and in
health), those ones among regions are strongealaadiery important for economic growth.
This is essentially a theoretical paper in whiah tilationship between Health and Growth is
built through the consumer lifestyle. Starting fr@antoyannis and Jones’s hypothesis (2004)
a micro model of consumer’s choice is introducedider to better define a measure of
lifestyle and then to explain the effects of constimchoices on his Health status. The first
important result is that an increase of consumeeisonal income may have a positive or a
negative effect on his health if the same consurasra good or a “bad” lifestyle.

At macro level For Weil (2005) one of the most intpat questions is the following one: do
the forces driving these differences come primdriyn the side of health of from the side of
income?

In this context | try to give an answer to the laséstion computing s health multiplier (8 2)
and also developing a simple modified Solow growibdel in which health is “labour
augmenting” (8 3). For this reason this model idel the relationship among income,
lifestyle and health status first obtained at miencel.

The main result of the model is that lifestyle nieycrucial for the growth: a “good” lifestyle
can generate a semi-endogenous growth, but a “badSumer’s lifestyle may have also
negative effects on the growth. The model also a@rpl why improving in health have a
positive effect on income while increasing in in@may have a lower effect on health (Weil,
2005)

2 1.SomeEmpirical Evidence

There are many empirical evidence that people&stiie assumes an importance for the
government’s decisions.

For example, In England many local governmentsraffeentives in order to encourage the
consumer to have a healthier lifestyle. For exartipdeFinancial Times wrote:



In Dundee, smokers are being offered £12.50 a wgdke NHS if carbon monoxide testing
shows they have quit. In Essex, pregnant womertleam a £20 food voucher from the NHS
after stopping smoking for one week, £40 after fwaeks and another £40 at the end of a
year if they have still quit. Brighton offers chidth £15 for quitting smoking for 28 days,
while overweight patients in Kent are also beinfgi@d incentives for losing weight. In the
US and other countries incentives have been offemedeight loss, complying with diabetes
treatment, or regularly testing negative for sexpatansmitted diseasesFinancial Times,
Cash incentives seen as helping nation's healtAp1il 2009)

Moreover in Japan, a national law against the tpeaime into effect in 2008. Under this law
companies and local governments must measure thstlines of Japanese people between
the ages of 40 and 74 during their annual checkiNp® York Times, 2008).

In Italy on cigarette packs (sold by the state uredmonopoly) are printed phrases that warn
consumers of the damage that smoking causes. Oa gackages even appear the following
sentences: smoking when pregnant harms your bainkisg kills.

These few examples show how the government is coedewith the lifestyle of people and
implement policies to change consumption habitho$e persons.

In other words, many governments are taking overirtdividual choices of people (as over-
eating, smoking and drinking).

What determines the intrusive interest by the Gowent? By reasoning backward, the
interest from the government assumes a conflictvéet individual choices and social
choices. This conflict originates in two factorsherTfirst is the rising cost of health care
experienced in many Western nations.

The second is that a bad lifestyle may negativéfigcalabour productivity. At this purpose
Zargosky (2005) shows for the U.S., a large negadissociation between Body Mass Index
(BMI) and White female’s net worth, a smaller négatassociation for Black women and
White males and no relationship for Black male.at® finds that Individuals who lose small
amounts of weight experience little change in nettky but those who lose large amounts of
weight have improved financial position.

Strauss (1986), for the Household of the Sierrankeshows a highly significant effect of
caloric intake on labor productivity, providing &blsupport for the nutrition-productivity
hypothesis. The marginal effect on productivitydalrastically as calorie consumption rises
but remains positive at moderately high levelsndéke. One result is a fall in the effective
price of food, a decline that is larger for houddhdhat consume fewer calories

Generalizing this argument, it can be argued thledlth has a positive effect on labor
productivity of the individual. So the choices teig to lifestyle (smoking, drinking, etc) of
the same individual interest to the firm and indile the whole of society because they
produce effects on labor productivity of that pexso



Ultimately the lifestyle generates externalitiesthis term indicate possible conflicts not
resolved by the market. Externalities have on lahmoductivity and costs of health care
more that the company has to bear. This relativedyw concept of externality is well
explained by Sassi and Hurst (2008). They write:

AT Lifestyle choices, as many other forms of consumptnay produce external effects.
There are immediate externalities that derive digefrom acts of lifestyle consumption, such
as passive smoking, violent and disorderly behavé@sociated with alcohol abuse, or traffic
accidents resulting from reckless driving. There atso deferred externalities, which are
generated through the link between lifestyle ctwiaad chronic diseases. Once chronic
diseases emerge, and in some cases even beforentleege (e.g. when important risk factors
such as hypertension or obesity begin to manifesinselves), the individuals affected will
become less productive, possibly entirely unpradecthey will make a more intensive use of
medical and social services, which may be publicigded, they may require care by
members of the family and friends. Conversely,duced life expectancy may mean a less
prolonged use of publicly funded medical and sos&lices at the end of life, as well as
reduced pension payments,

which are not themselves externalities, but wordddlate into a less onerous fiscal burden
and therefore less distortion in the way the econavorks. All of these phenomena involve
externalities (negative the former, positive thiéelg on society at large, family and friends,
which can be attributed at least to some exterhéolifestyle choices originally made by the
individual. The extent to which externalities candssociated with lifestyle choices depends,
of course, on the strength of the link betweesstifes and disease, i.e. by the increase in the
risk of developing a chronic disease associatel adtopting a particular lifestyle

3 A MicroMode

In this paragraph | define lifestyle and | also elep a micro-funded model that explains the
relationship between health and income, the efiedhcome on health.

First of all, let's suppose an economy that produg@eoods: 2 consumption goodand z),
and CapitalK). Saving rateq) is exogenous and constant

Starting from Grossman model (1972) the healthtahpnd the demand for health have been
widely modelled in economic literature.

Among others, Contoyannis and Jones (2004) dewelsiatic model of lifestyle and health
production. In that model the assumptions arengpme is assumed to be endogenous, but
there is no direct influence of lifestyle or heatin wages; ii) health affects consumer’s utility
(unlike Grossman’s dynamic model (1972) in whichaltie is considered a stock that
produces a flows of pecuniary and non pecuniarnefisnas effect on investment on iij).



health is a result of production function in whitdte inputs are) a vector of goodsiji) a
vector of exogenous influences on heaiiil;a vector of unobservable influences on health.
iv) The money budget constraint and the time caigtrclose the model. The result is that
maximizing the Consumer’s utility with a Lagrangiamction, they obtain the Marshallian
demand for the goods, and the level of consumezaitH.

In Contoyannis and Jones (2004) the Health Prooluétunction is equal to

H =h(C, Xy, u,) [1.]
Where H is a measure of the individual heafths a vector of M-goods)X, is a vector of
exogenous variables that influences health, anda vector of unobservable influence on

health.

In this paper | simplify and modify Contoyannis alwshes (2004) building-up a model of 2
equations: 1) the consumer’s utility function; B¢ thealth production function.

The consumer’s utility function

| assume that the consumer’s utility function i€@bb Douglas where health)(is an input
and for this reason it affects the consumer’stytilinction. The other 2 inputs are the gogds
andz. In Formula the utility function is

U(h,x,z)=h*x’z° [2.]

a, [ andJ are respectively the elasticity lofx andz;

a =20 may be considered the weight given to his ownthelay the consumer. Ir = 0

health is not important for the consumer. On thatr@oy if a > 0 then health is important
L£,0<=0. if <0 (or 6<0) %, (or 2 isn't a good but a “bad” for the consumer (i.e. a

medicinaly.

The individual consumes a good only if its elasfics positive. We suppose th@> &
du() Y du() du (0l

0 >0-. So we have
dx dz Z

<0

2
> 0. We also suppose thg{;JT(D] <0;

This is clearly a static equation. There is notetglence, but positive value of the elasticity
means that the consumer knows the good’s ophelimity

The health Production Function (HPF)

According Contoyannis and Jones (2004) consumptiay affect consumer’s health, and for
this reason the consumer is a co-producer of h@lttheFor the authors the utility
maximisation problem is given by the equations

maxU(C,H,C, Xy, 4 ) [3.]

H =h(C, X,,u,) [4.]
Differently from Contoyannis and Jones (2004),duase that the consumption of a good may
not only better, or to be neutral for the consuséealth status, but it may also worsen it.
This may be the case of smoking, alcohol and drugs.

! In the textbook a “bad” is an externality, somethindependent form the consumer’s decision. Hétmd” is
a good that has a negativity impact on the utdityhe consumer, and it can be used by the consaovarding
his own decision (i.e. a medicinal)



For sake of simplicity, We assume that a good aa@g better or worsen consumer’s health
status. In other words, there are no goods thaheae a positive impact on health for small
quantities and a negative for stronger doses.sliraes also that improve health, while
worst health x can be defined as the virtuous good- in the sehsastainable good - and
as the harmful good.

Health also depends on the initial level of heattitus(h,), public health(w), time (t) and
on a stochastic componentThe Health Production Function (HPF) is

h(x,z,h,,¢,t,&) = X’z hye’e [5.]

The equation can be split into two pari€:z™” can be interpreted as the consumer’s activity
while the termhye”e’ as other factors. For sake of simplicity We patye?e® = Q and
HPF becomes:

h(x,z, Q)= Qx*s™” [6.]
(p—y) is equal to theelasticity of scaleand it can be positive, negative or nullet

6 =p-y. | suppose that each input exhibits decreasingnmeb scale, as to ss@y<p< 1
and0<y < 1 Therefore-1<6< 1

For Sassi and Hurst (2008) individual lifestyle egkated to those individual behavioural that
occupy a central position among health, becauséhaf direct influences on individual
health. Also Contoyannis and Jones (2004) defilfestyle "as a set of behaviours which are
considered to influence health”

If 6 >0an increasing of the consumption has a positivecefin health, while fod < @his
effect is negative. Witl6 = the consumer behaviour has no effect on healthttt®reason
the parametef may be defined as the lifestyle Return to Scadeddéfter LRS).
Substitutingh(x, z,Q) = Qx?z into U (h, x,z) = h“x?Z°, it obtains

U(h,x,z) = Qx*zx?z° or [7.]

U(h, x,z) = Qx®*# 2% [8.]

the X's elasticity becomeap + 5 and the elasticity of will be d —ay . The good zwill be
consumed only ifd —ay > (@dence the choice of consumingdepends on 3 parameters: 1)

the elasticityd of the goodz, as to say the weight that the consumer confetisatiogoodz; 2)

a , the importance of the health for the consumegr) the measure of the damage oh
health ().

It is useful to note that consumer can decide tozusven ithe knows that is dangerous for
its healtR. Following this approach, It does not depend amiythe level of education. Even
the consumer well aware of the damage that smgkioduces may continue to smoke if he
likes it very much.

Including health in the consumer’s utility functioit increases the consumption of those
goods that benefit health and decreases that gbathwauses damage

% The ancient Romans said “In Medius stat VirtusafTypothesis doesn’t matter in the model.
% See (Avitabile, 2009) for the relantionship betwéealth and information



The Utility maximization problem: The optimal ctemf x,z and h
Let Q=1. p,x+ p,z=yis the consumer’s budget constraint wheye p, are the prices of

the goods and/ is the disponible incomey = cY where c is the average propensity to
consume (0<c<1). The consumer maximizes his utility whemMaxx®*#z° st
X,z

p, X+ p,z=y.Solving the LagrangianiarmaxL =U (X, 2) —)l(pxx+ p,z- y). whered is

the Langrage Multiplier, goods consumed in optiowiditions are:

= ap+B y [9.]
B+d+alp-y) p,
o—-ay y

[10.]

z= -

B+d+alp-y)p,
The weight of health,a, increases the consumption of "virtuous” good a&aduce the
consumption of harmful good. In optimal condititime health level is

:( ap+[8 ljp( 5_ay lj_ [11]
Bro+alp-y)p,) \B+o+alp-y)p,
or
(__ap+p Y[ s-ay Y (pz)yj (o)
h= 12.
(ﬂ+5+a(p—y)J (ﬂ+5+a(p—y)J ((px)" ’ 1zl
Where( ap+p J and( o-ay J are respectively the share of gaod
B+d+alp-y) B+d+alp-y)

and of goodz weighted for their own elasticity with respectiealth.

The level of health and the price of virtuous g@wd negatively correlated. If the price of
goodx increases (decreases), it worsens (betters) teedéwnealth while if it decrease then it
improves health conditions. On the contrarymproves (worsens) if the price mfincreases
(decreases).

The elasticity of health with respect to incomegds y =6, the parameter LRS. Unlike the
other parameters that can have only one sign, l#sti@ty of health with respect to income
may be positive or negative. f—y = idcome’s growth do not affect the level of health.
p -y <0, income affects health negatively.df— y > difects it positively.

In other words, an income growth do not always hapesitive effect on health. The sign and
the amount of the income’s effect on health depmnthe parametef of LRS.

A proxy (or an Index) of the consumer’s Lifestylee(eafterLl) may be given by the
weighted average of the quantity of goods consufoedhe respectively elasticities. The
variable is included between by -1 and-1L< LI <1.

Ll = ap+p J—V( o-ay j 13.
p[ﬁ+5+a(p—y) B+o+alo-y) 1.




Two issues are useful to underline. First, in tmepée consumer’'s model, it is possible to
choice between 2 goods. In the “corner” solutidhg, consumers choose only one of that 2
goods: the good, that represent the best “lifestyléf 0 —ay <0.), or the good, that is the
worst lifestyle.

In the reality

In the reality, a good may be not consumed foreheasons: 1) the consumer doesn't like
that good (i.ed < 0 2) even he likes that good & ) @e estimatethe health’s damage of
that good greater than the good’s utildy; ay < a@d he prefer to not consume that good,;
3) he doesn’'t consume that good, because thevelptice of that asset is greater than its
income. In the first two cases do not consume tads the result of free choice, (although
painful in the second case) In the third case,piee of the asset and income limits the
consumer’s access to that good.

Therefore, LRS@ is a crucial variable in the model because itaatks the attitude of the
consumer, given his preference and his opportuhityead a particular lifestyle. In other
words 8 = p -y partially and indirectly reflects the consumer'seferences because the
health production function contains only those godldat consumer likes or that he can
purchase.

4  Comparative Static: the Health Multiplier

In the previous paragraph the effect of income ealth has been found. We rewrite the

Eq.11 as
h=ucY’, [14]

{5 2o (swasaton) (o}

Then | assume a production function with constahirn to scale where both technology and
health are labour augmenting. This may be a Cobbg@s Production Function (i.e. Well,
2005, Sala-I-Martin, 2005).

Y = K?(AhL"™ [15.]
From the system given by the equations [14] andlif1iS possible to quantify the impact of a
“health shock”(Av)and/or an “income shockaA)on health and income .

Solving this system we obtain the effects in teohslasticity. The results are reported in the
following scheme fol0 < < Icompared with the case thBt= 0O

Scheme 1

On Health On Income
-1<8<1-{0}




Health shock dlogh _ 1 dlogY _ (1-a)
dlogr 1-6(1-a) dlogr 1-6(1-a)

Income shock dlogh _ 6(1-a) dlogY _ (1-a)
dlogA 1-6(1-a) dlogA 1-6(1-a)
6=0

Health shock dlogh _, dlog¥ _ 1-a)
dlogv dlogv

Income shock dlogh _ dlog¥ _ (1-a)
dlogA dlogA

In terms of elasticity, the health multiplier is uad to )for health and

1-6(1-a
l1-a
1-6(1-a)
For 0< @< 1, both of them are positive, and greater than @&seto say, if the lifestyle is
positive, a health shock causes a greater effecthealth, cause the effect of labour
productivity growth.
The effect of a health shock on income dependdipelsi on both LRS and labour elasticity
or labour share.

The effect of an income shock on income is equacl—%ﬂ and on health is equal to

1-6(1-a)

M. Also in this case, fob < 8 < ,both of them are greater than zero.
1-6(1-a)

Now It is also possible to give an answer to thesgjon if is a health shock cause a greater
effect on income than an income shock on healthil(\2@05):

both a technological shock than a health shockymeslithe same effect on income. It is equal
(L-a)

0 N S A—

1-6(1-a)

for income.

a that is greater thai— a) because——~— >1

1-6(1-a)

Concerning health, a health shock has an impadl e%, greater than an income
-61-a

(i-a)

shock———*—becaus@<6< 1
1-6(1-a)
Concerning income, a health shock has an impadhcmne% greater than an
-6l-a
income shock on healthM
1-6(1-a)

It is possible also to quantify the effect on Healf a reduction of the price of the “goox"
The multipliers for income and for health are respely equal to
dlogh _dlogh dlogu 1
91 - 2091 2099 - _ p [16.]
dlogp, dlogudlogp, 1-6(1-a)




dlogY _dlogY dlogu __ (1-a)

17.
dlogp, dlogu dlogp,  1- H(l—a)'o 7.

The effect of anx’s price shock on health is equal t{fﬁp' It depends on the

multiplier )and on negatively on the paramejerthat isx’s elasticity on health.

1
1-6(1-a

The impact on income is%p the product of the impact of s price on health

—ﬁpand the health on incor‘r(&— a). Obviously it has a negative sign because a
-61l-a

reduction of the<'s price, has a positive effect on health and ald@# a positive impact on

income.

The Scheme 2 reports the health multipliers inlleve

Scheme 2
On Health On Income
Health shock dh _ 1 e dy _ (1-a) Y
dv 1-6(1-a) dv 1-61-a)u
Income shock dh_ 8(1-a) h dy _ (1-a) Y
dA” 1-6(1-a) A dA 1-6(1-a) A

5 A Growth model with health

In this last paragraph, | develop a Growth Modeluding health as factor. In literature there
are many models that consider health as a factgrakth. Lopez-Casasnovas and others
(2005). Rivera and Currais (1999a) use a conditi@moavergence regression where the
growth of per capita income is a function of thetedminants of the steady state and
considering health as an important determinantnoérhanced labour force, they obtain the
result that health affects income growth both pedy and significantly. In an other paper
(Rivera and Currais (1999b)) investment in heatihtgbutes in a significant way to explain
variation in output through in human capital everithiose countries which presumably have
high level of health.

Heshmati (2001) build up a model that is an extansif the MRW model by incorporating
health. The results show that Health Care Experdiias positive effect on the economic
growth and on the speed of convergence

We want to consider the effect of individual lifgston economic growth. Let’s now consider
a Solow Growth Model with constant saving régg diminishing return of capital and labour,
Labour augmenting technology, constant return &esd he production function is

Y =K?*(AL)"™ [18.]

10



whereK,A,L are respectively the capital, the technical progmsd the laboura is capital
elasticity

Considering that health is labour augmenting (W@iQ05; Sala-i-Martin, 2005), the
production function becomes

Y =K?(AhL)™ [19.]
Being h = 0Y ? it obtains
—a gy |2
v =K (AoyeLf . [20.]
a
— 1-a

Y = Kl—H(l-a) (AUL)l—a(l—a) [21]

The parametef becomes crucial in order to determine return téesdaor 0 < 8 < lthere are

increasing returns to scale because
1

- _>1
1-6(1-a)
In steady state the Income growth rate is (seerappéor demonstration)

Y = (ﬁj(m L) [22.]

and Income per capita growth rate is

% = (ﬁj(AF (%j(ﬂ) 23]

Y, A L are respectively the growth rate of income, tecairprogress, and population growth
This is the most important results is that ®> eBonomic growth is positive correlated
with demographic growth and also that growth ratkigher than the Solow model.

The difference with the Solow model is clear. Acbog Solow Model, in Steady State
income per capita growth depends only by techrpcagiress. On the contrary in this model
also the population growth and variable lifestyleti®n to Scale (hereafter LRS) affect the
income growth rate.

In other words if LRS is positive the model is @&rfg-endogenous” growth model in which
the population growth has a positive impact on eaun growth. The result is similar to
Arrow’s learning by doing model (1962). In that debd the technical progress depends on
income through learning by doing process, whileha model just developed the income
impacts on labour productivity through the variabRsS.

This model may explain also an other stylized fdot.time series there is a positive
relationship between population growth and inconee gapita while the growth rate of
income per capita is not on average higher in eceswith faster population growth (Romer,
1996). This stylized fact may be explained becaluseng the history lifestyle has improved,
while in cross section analysis the sign of thatrehship depends on the lifestyle of the
geographical area.
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6 Conclusions

Jean Anthelme Brillat-Savarin, the author of Plologie of taste, say that (i) Animals feed
themselves, men eat, but only wise men know thefaating; and (ii) The destiny of nations
depends on the manner in which they are fed

In this paper a growth model with Health has beeift.bThe crucial hypothesis are (i) that
individuals are co-producers of their health ang f(iealth affects positively labour
productivity.

First 1 develop a consumer’'s micro model with heaind two goods. Both of them are
positively correlate with the Consumer’s Utility.eBlth is the output of a "consumer’s
production function” with the two goods are inputée first good has a positive impact on
health while the second good has a negative impdat. result is that the elasticity of
consumer’s income on health depends on the paraéhetemed lifestyle Return to scale,
that is equal to the algebraically sum of the goetissticity with respect to health. It may be
positive, negative or neutral.

Secondly, | computed the health multipliers. Thamrasult is that the impact of a health
shock on health and/or on income depends on laslwane, and it is higher if the parameter
named lifestyle is positive.

Thirdly, the micro-behaviour equation is introducedSolow growth model in which the
return to scale are constant. The result is thifegtyle Return to scale is positive (and less
than 1) the growth of income per capita is higlemntthe technical progress and it depends
positively on the population growth rate.
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8 Appendix

In the Solow model:

K™A™L

K=s =sK™A"L"

In steady state

K, A LY are constant
A=)

L=n

9 gmian =0
dt

Y =mK +nA+nL
In steady state

9 gmiar =g

dt
, dK dA ydL _

A'L"(m-1)K™2 == + K™ nArY =24 K™ AT 0
dt dt dt

dK 1 dA1 dL1_
(m-1)—=+n=—=+n—==0
dt K dt A dt L

Growth of K in steady state

dK

t

n dA1l n dL
=+

(1-m)dt A (1-m) dt

(ll N

1_
K
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Growth of Y in steady state

dy1___ n dA1l n dLl_  dA1l
—==m —=—+m —=+n—=—+
dY (A-mdtA (@-m)dtL dt A
n n
m +Nn=
1-m 1-m
dy n dA1l n dL1

In our case the production function is

L 1-a

Y = K00 (AL )ro0-a)
if
m=—_9

1-6(1-a)
n=_1-a

1-6(1-a)
Then
1_m:1—9@—a)—a
1-6(1-a)

(1-a)-6(1-a)

1-m=
m 1-6(1-a)

In steady state

,_dKk1_ n dAl. n dL1

K=——= — 4+ _—=
t K (@-m)dt A (1-m)dtL

dK (l-a) dAl ~ (1-a)
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t% -a)-6(-a)dt A (1-a)-6(1-a) dt

dL 1

dt L

dL 1

L



dk 1 _ 1 dA1+ 1 dL1

dt K 1-0dt A 1-6dt L

The growth rate of Y is
a ; l1-a

Y= 1-6(-a) " 1-6(-a)

(A+ L)

Y= 1—ea—a)(1—lej( )
- )
Y :(ﬁj(,éw L)
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