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Abgpitract

The anaivsis draws attention Yo the whoie life cyelie
relationshin between neaitn, labor productivity and wuatility
function. Man's health-biclogical (HB) cycle is “inverted U~

=

snaped. 1t has ths obvious growth or upward sloping gegment and
a deciining segmént. The neak is considered o be the maximum
uchigvahie Biciogical development. The height and slops are
determiped by nutritien, guaiity or environment and habits. They
vary depending on tThe degres ol deprivation of heaith inpuis.
Some evidence from medical research is presented in suppert of

likeiy HBE cycies.

The * HE status at each age determines in Turn, mental and
phyveical capacity for work. Likewise it determines the utility
function or time preference and current demand for goods ana
ieisure. The paper focuses on labor prodguctivity which 1is a
resuit of tThe interaction between the capacity suppiied by labor
and the capacity reguired by jobs. Poverty is seen to pull down
capecity supply and underdeveloped DProcesses to_ raise capacity
requirement. The gap would tend To result in iow productivity.

Concurrent and iife ¢vele productivity behavior iz gilarified.



> LIFE CYCLE OF HEALTH. PRODUCTIVITY AND CONSUMPTION
by BEdita a. Tan
Human 1ife follows a biological ecyele beginning with birth,
ib?ing on at a4 rapid rate of mental and physical development in

arly childhood, then developing at a slower rate until adulthood

e reached at about 18 when full capacity is achieved. We Eee
Tull capacity _as the highest achievable statea of physical
strength and mental alertness.  Full capacity is maintained for a
number of years possibly from 18 to 30 after which it begins to
decline. From about age 60 onward, physical deterioration
hagtens. This cyclical pattern generally applies but the cycle
itself iz not completely homogeneous. The rate of development
and the length of each stage of the cyele and therefore the level
of physical and mental development attained at each stage may
differ between individuals. Helght, weight and other health
ipdicators at each age are observed to vary withi#@ and between
countries, Many factors are known to affect the raterand level
of development, among them mutrition, the guality wof living
conditions, the =social emvircnment and even cultural wvalues.
Clean air and water, gentle social relatioms, orderly conduct and
self-discipline contribute to health., The influence of any ol
these variables tends te be prolonged for the health/biological
{HR) status achieved at any time t depends not just on the
yvalue of health-related wvariables at this time but on previous

health status, in fact on the whele histoery of a perscen’s health.



A person’s health/biological status determines in turnp his
productivity and This very. own wutility function, i.e., the
intensity of his enjoyment from the consumption of particular
goods and from his social relationship. work and other
activities, in other words, his total well-being at k. A
healthy persomn is better able to socialize, +to exjoy food,
sporte, etc., and to gbtain higher health outputs out  of any
health iaput. The utility function itself is viewed to have o
biological cycle. As his HB changes over the cycle his taste for
goeds, services and activities changes. 1In fact we often hear of
moithers  being aghast at the amount of Food their teen-age sons
COnSUMme . Infants have their own recommended diet which is srich
in protein while older people are advised not to conzume vrich
foods. At the peak of a person’'s biological development, 58y
ages 15 to 30, wtility from Physically intense leisure activities
such as sports, romance and work appears to be relatively high,
At older ages, say 50 onwards, the declinesdn health status makes
the person prefer less energy—consuming activities 1ike bridge
games and guiet dinners, Time preference is seen to . be partly

based on health cycle.

" T

We assume an international standard HBE cycle that is defined
for the present ttate of health knowledge. The standard HBE cycle
is seen as the outcome of the best health conditions for the
average person consisting of the recommended diet, clean and safe
environment, and wholesome sociccultural reI&iinnship and

i bl

activities. We assume the standard person to be adequately happy

82 that his Psycholegical state does not Impinge on hkis health




habits such as cating and sleeping. Corresponding to the
persone’'s HB status is his physical and mental capacity for work
and living. Physical capacity may be measured by height and
weight and manual dexterity while mental capacity by I, speed of
reilexes, memory, and other forms of intellectual ability. The
HB cycle of the average Japanese or Swede or any other group with
high 1life expectancy may be taken as the HBE standard Ffor

contemporary Htimes. A hypothetical HB standard cycle is drawn

below.

FIGURE 1



The cycle starts at birth for a child of standard health and
genetic characteristics. The intercept is a measure of his health
status at birth. This is followed by a rapid rate of development
upe to age 4 to 5, and a slower growth up to age 18 when adulthood
and full capacity as well as mentel, is achieved. Peak rhysical
capacity is meintained up to 30 after which i# begins to decline,
very slowly at first and then at increasing rate after age 50 or
80. Health detericoration accelerates after this age until death

at age 75. (Mental capacities start declining at a later age.)

The graph:is a conceptual construct of HB development, The
HB axie may stand for an index that is intended to capture thé
many facets of a person’s health and development though such an
index has no practicable measurement at this time. The human
body is a very complex Piece of creation. 8o, far, cnly few
cyclical norms have been established. The more popularly used
ones are height and weight/height at each age and sex for

i

specific populations or nations. Related to this norm is bone

size and the age at which puberty is achieved or when the

mentrual éycle begins. There is a norm for brain size at age .

five when it is expected to have fully developed-(Dayton 19697Y.
Osmani (1987) discussed that body size determines 80 percent of

physical strength or capacity. Other norms for various forms of

—
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Osmani (1987) referred to Martorell study concluding that
in general all peoples have similar potential average height.
However, country standards are established taking to account
their own respective environment and diet. LDC standard height
15 set lower than Western standards given that the most healthy
group in these places are still shorter than in the deve loped
countries.




physical, social and mental abilities during the growing period
have aleo been established. Dr. Spoch has a popular version of

some of these.

Medical science has addressed the declining part of +the
cycle. A Tfew aspects of aging are cited here. Sheila Chown
(19858} plotted the age path of selected types of abilities such
as forced expiratory volume, loss 4,000 Hz ear, height, grip
strengih, vasual aeuity, writing speed, vocabulary gize,
operations with matrices and images. Forced expiratory wvolume,
loss of 4,000 Hz right ear and visual acruity begin to decline at
age 20. Height and grip strength start to fall from age 30. The
age path of mental abilities likewise differs. There is an early
decline from age 20 in scores in Raven's Progressive Matrices,
digit coding and perpetuval images. However, scores in vocabulary
test, and in tests of writing speed peak between age 40 and 50.
Birren (1983) reported that psychomotor speed has an inverted U
shape, the mean for retired professors was 1/2 +to i standard
deviation below middle aged and egual that of 17 year olds.
Heflect processes slow down with age and complex reaction time
slows faster than simple reaction time. L'havfick (1988) stated
that the ability to perform mild or low level physical work does
not seem to thnnge.significantly up to at least age 60 but the
ability to perform heavy work using mascular strength falls
significantly with age, This' is consistent with  Chown's
observation of an early decline in forced expiration rate and
grip strength. The f&ll in speed of reflexes explains +the

weakening of manual dexterity at about age 30. The tests on



memory losses in later life appear not to be conclusive given
that lknowledge about memory is still rather weak. The mode ‘and
depth of remembrance are found to vary depending en the object of
memory and the process of its perception. With age, there is a

common observation of slower recall of names.

These and other findings do give support to the {ided aof
capacitly cycles with the age of peaking and the rate of decline
varying according te +the physical or mental ability that i=
involved. Generally, there is an early peaking of  phyvsical
strength as reflected in the early loss of grip strength and
forced expiration rate and a later peaking of the few ahserved

mental abilities.

2. Human Capital Formation and Health

Physical and mental capacities are honed to it anticipated

jobs in the labor market. Jobs regquire different combinations of
physical and mental attributes. Some jobs require more physical
strength and manual dexterity, others require more mental

ability. Yet & person's health/biological (HB) status determines
his rate of human capital accumulation. feneraily, the more

physically healthy he is, the more mentally alert he is and  the

faster he learns. Mental capacity, on the other hand, is “a
constraint on the level and  nature of human capital
accumuiation. Mot all kave the mental capacity for advanced

mathematics, microbiclogy or musical composition. ITm +turn HB

status determines +the productivity of human capitali “that "ds

inputed in the production process. The more healthy the worker,
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the higher his productivity in his chosen occupation. Hizs on-

the-job training iz likewize expected to be faster.

*

The productivity path in most occupations is inverted
U-shaped. The shape is determined by the HE cycle and the
opporturities for productivity gains on the job via learnineg hy
doing and other forms of training. Productivity in blue-collar
jobs whichhrsquire mainly physical strength, manual dexterity or
visual acuity would tend to follow the physical health cycle.
The earnings path in these jobs is found to be flatter and %o
peak earlier or at about the age of prime health,. For most
white-collar occupations productivity declines at a later age.
Within this group, the occupations which require high mental
abilities are more complex and take longer to master, hence a
later peaking. Moreover, technological changes, scientific
discoveries and artistic creaticn add to the stock of knowledge
to be mastered. They therefore increase opportunities for
further learning and research so that there is almost no end to
learning in these occupations. If there is no HB deterioration,

the productivity cycle of people in these occupations wouid be

continuously rising.

HB =status ﬁny not always be & binding constraint on
productivity. It is possible and quite likely that in many jobs
the worker’s physical or mental capacity may exceed the level
required by the job. The physical requirement of most jobs in
medern factories and construction operations is smaller tham the

physical capacity of the workers. In this case, the productivity



path will be determined sclely by the worker's mastery of his
work or by his on-the-job training. For jobs which demand tne
full capacity of the worker, his productivity path #ill ftend to
follow his HB cycle. A ballerina &r an opera singer must give
her: .all | to.her art fully utilizing her capacity at each! age.
Later omn/ the inevitable HE deterioration will opull! déwn. her
productivity, Sheer physical strength diminishes, the legs get
brittle, the vocal chords stiffen. and/or tha memory lapses. At
someé age, the singer can no longer reach the high notes, the
dancer  cannot piroustte as many times or stay en her  +oes a=
long. In a similar manner, the older manual worker cannot o LIft
as heavy weight or lay as many bricks par dary. And athletes

reach their prime guite early.

The relationship between HE cycle and procuctivity cyvele is
drawn stylistically below. Three cazes are discussed: one where
the HB requiremeni of the job eguals the HB supplied {possessed)
by the worker at all ages, the second is where the HB requirement
15 below the HB cyclical supply and the third is where the HB
requirement exceeds the HB cyclical supply. Toe simplify., we
consider a worker with a given HB or capacityﬁ cycle, ABCDF.
Retirement age is zet at age R and death at age F. The
capacity requirement for job 1 is assumed a3t a constant level

-

oc for job 2 at e and . for Job 37t ac .
1 2 3
We may say that the worker is just right for” jol -~¥; he is
underqualified for job 2 and is overgualified for Jjob 3 EE e

worker chooses to enter job 1, his productivity rpath will  Fallow

the normal gains from experience since his productivity i85 not

a
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FIGURE 2

consgtrained by this capacity, TIm job 2, his capacity will be
underutilized and he will be foregoing extra output from a more
suitable Job. He will be misplaced in job 3. His productivity
will be pulled down by his inadeguate ability. He might feel
harassed or dissatisfied with his performance especially in
relation to his peers who are better qualified for the job.
Because of his poor qualifications, he might ecarn leseg in jeb 2
than in job 1. An efficient labor market would work towards a
good matching of capacities to job requirements so that the
workers' lifetime productivity is maximized. Individuals will

tend +teo self-select for the jobs to which they best fit.



3. Malnutriti
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4. Health and Underdevelopment

The (HB)Y cycle of the poor is expected to fall below the
standard HP cycle and to take a different path. The achieved
health at birth may be bﬂiﬂw the standard; the rate of growth or
development to puberty or adulthood may be lower: and the
declininﬁmstage may begin earlier with the rate of decline being
faster. Ultimately, death comes sooner. At one extreme, the
cycle is cui at infancy or in early childhood. As a whole the HB

cycle is lower and shorter than the standard. {See Figure 1.)

Research has not been addressed at the full cycle of health
but more on aspects of health at particular ages. The high
infant mortality rate in LDCs has drawn interest to children and
lactating mothers. Expectedly, malnutrition was found te hinder
the first stages of human development. There 1is a higher
incidence of abnormal births and a higher necnatal death rate
ameng malpourished mothers. Dissases occur more frequently among
low birth-weighted bables. Among malnourished children brain
size is smaller and the onset of the menstrual cycle is later.
The studies are focused on points or segments of the health
cycle. We know little of the lifetime path of people, especially

these in poverty.

Underdevelopment 'impinges on labor productivity in another
way. It generally raises the physical capacity reguirement in
most jobs. Production processes which use backward technology
and little capital per worker require a greater amount of human

energy than modern production processes. LDC farmers with few

11



manual teels exert more effort in hoeing, weeding and watoring

hawling

plants. Constructien workers consume much energy
cement and sand by hand. . Moreover, LBC work is often done with

1 5

lattle. preotection from o the elements: In office Jjobs | where

o
o

glectronics gadgets are not available, relatively more effert
applied Lo ftyping, filing, and analyses. And vet the  capacity
supply. due %0 poor health is lewer and could be below Capacity

T

raquirement . Itii capacilty reguirement=capacity-aun

Likely o occur: in many unmechanized bLine—collar SeCUDATIoRSs .

How does a worker adjust te this gap? At the prime of his
health at.-ages 18 t0.30; he may be able io meet the reguirement
of the job. But he cannot stretch himself indefinitely. Berand
his prime he wiil have to work within his capacity by working
shorter hour each-day, by working irregularly or by working 4at- a
slow pace. Tendencies for preserving energy are observed in one
form or candther in underdeveloped situations: Hi: lifatime
productivity will be refiected in a lower efiective working

hours.

Generally, white—collar occcupations require less phyvsical

capacity than bilue—collar occupationsz, Within blue-collar -jobs,
",
ity or energy decreases

i}

the regquirement for sheer physical capa
as the skill level rises. The work assigned to unskilled workers
like unmechanized mixing of cement and hauling of debris use up
more <Snergy than the more skilled work -of furmiture making.
Paradexically, wage ©rmises with skill level. Thus the teasi

skilled who: receive the lowest wage rate tend to. be +he most

badly mnourished. They -have less  opportunities for ‘acguiring




skills. The poorest are easily trapped inm a vicious circle of

ill health, low skill and low income.

While it is dismal to realize that a large majority of the
world's poor are caught in this circle it is encouraging to find
that it will not be difficult <o break. Rapid aeconomic
development, as Thas happened in some Asian countries, has
resulted in a rapid reduction of poverty incidence and a
substantial imsrnvemcnt in the health of their people. Thailand,
for instance, was able to reduce its povery rate by half in just

one decade, i.e., from 40 percent to 20 percent in 1970 te 1980.
J. Some Empirical Observations about Health and Productivity

Measuring or even simply judging the health status of an
individual is a wvery illusive ﬁndertahing. We Thave for the
Philippines a few conventional health indicators such as life
e¥xpectancy at birth, age specific mortality rates, principal
cauges of morbidity and mortality, adeguacy of muiritiomal intake
and anthropometric measures at eariy ages. The gquality of data
varies. It 4is especially difficult to measure mortality rate
since the registration of death and the identification of its
cause are not comprehensive for the less developed areas of the
country. The Health Department is only in its third health
survey began in 1981 while the FOod and HNutrition BResearch
Institute has been conducting nationwide nutritional surveys
since 1978 only. We definitely do not have longitudinal data on
health and employment that would allow for an empirical testing

of the life ecycle health-productivity arguments put forward. The
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avaiiable cross-section data only lend indirect support and
provide some insight into the ststements. We proceed with a
discussion of Dasic heaith statisties and then anailyze some

Sross-section data Irom various surveys.
4«1 Health Status of Filipines in the Bos

Increasing income per capita and improvement in  education
and medicali and sanitary faciiities nelped improve the healtn
status of the nation. in 1%70 iife expectancy at birth was 55.8
years, infant mortality rate was 93.2 and erode death rate was
3.8, Life expectancy rose to 64 vears in 1986 with infant
martaiit} rate at 39 per 1,080 births and overall thde- death
raie at &8.5 per 1.000 (980}, VYet these indicaters are stiil way

pelow those reached in deveioped countries and by China eor Sri

Lanka. Te a large extent the average ievel of health as
reflecied in these indicators are conseguences of Ereat
inequajity of income and wealti. ine Gini ratio has mnot

significantly changed from about 50 percenl: the lowest 50
percent of famiiies have peen receiving less than 20 percent of
persenal income. Poverty is prevaient with the families “dafined
.
as poor reacning 60 percent aof the total in mid—80=. The rate
rose Irom about 40 percent in the 7U0s and now it is estimated +to
be abeui 50 percent. The prevaience of poverty™ hag not been
mitigated over the iast two decades since no comprehensive social

welfare program has ever been adopted. Publie finance has hardiy

changed the distribution ot income and wealth and the “protection

i4




structure of trade and industrialization policies has Tavored &

few ieading to a further concentration of wealth.

As in other developing countries, infection and parasites
remain the major causes of deaths. Bespiratory infections
inciuding poeumonia, bronchitis, tuberculosis and inTluenza, and
gastroenteritis, diarrhea and dysentery comprised 29.35 percent of
reported death in i981. Death by unknown causes, possibly those
that oc¢curred without & doctor's attendance and post mortem
comprised &46.5% percent of the total. These deaths possibly
happened to people whoe are either too poor and/or tooc far to have
access Lo a doctor For these people infection and parasites are

the more iikeiy causes of death. Only 14.1 percent of deaths

were by neoplasms and cardio-vascuiar problems.

Variocus surveys gave the folliowing information which show
the state’'s failure +to provide alii its peopie with sanitary

faciiities and medical care (Table 1).

Whilie we Thave no data on the distribution of medical and
sanitary facilities among wvarious social ciasses, it can be
reasonably assumed tThat the distribution is generally regressive
and biased against the rural sector. The fact that infections
and parasites ‘are the major causes of death is reflective of the
inegquaiity of access to heaith faciiities. Among the poor, these
unsanitary environment would work svnergistically with
malnutrition. The more educated and affluent individuais need no

ionger have to die of these diseases as they have the choice of

i3
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obtaining reiatively advanced medical care and of living .in

sanitary environment.

There 1is more detaiied evidence en malnutritien *to lend

support ta our thesis on the iife cvele of heaith.
A4 iarge percentage of tThe population surier from
undernuirition. According to the 1962 Nutrition Survey from

which we get all the data on nutrition used here, 33.6 percent of
households have energy intake 80 percent iless than fthe
recommended level (RoA) and 25.4 percent are simiiarly deficient
in protein. The proportion of fthose who are severaly
mainourished with intake of less than 60 percent of RDA is 6.9
percent in energy and 5.8 percent in protein intake. The severe
undernutrition rate in other substances is higher: 19.6 percent
in iron, 43.1 percent in caicium, 40.5 percent in Thiamine
[Please see Tabhie 2.] UOne reascn for tThe relatively higher
inadequacy levei in these nutrients is unbalanced diet. Food
consumption 1iIs heavily weighted bv rice which supplies 56.2
percent of energv and #2.9 percent of protein. It is a poor

spurce of the other putrients.

income is a major censtiraint on iood intake as seen in Table
1 Thougn undernutrition is found among all ipcome groups, thne
rate of undernuiriiion ds ‘reases guite significantiy as income

increases, whnether measure. for the householid or per capita. The

B
rr
[ g

lowest income group w per annual capita income of less than

P 2,000 accoanted for almost 73 percent of The undernourished.



TABLE 2

PERCENTAGE DISTRIBUTION OF HOUSEHOLLDE
BY LEVEL 0OF ADEQUACY, BY RUTHIENT, 1942
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TABLE 4

ENERGY ADEQUACY LEVEL BY QCCUPATION, 1982

—_==?.'I:====IFE====::====:====n=====7======== e
Adequacy Level in Energy Intake

l1oE &
Goccupation of Head % HH <20% 80-109% over Totai

- il = -

I. Professional, technicai, 17.0 3. & 44,7 24T 0G0
entrepreneurs, skiiled
2. Farm owners, Mmanagrers i%.2 31.5 3115 29,5 ign.o
3. Farm workers 197 34,1 G446, 1 19.8 100.0
4. Fishermen (mostiy small
and nired) B.6 3604 49.0 i4 .6 1o0. 0
J. Semi-skiiled 28.3F 36.4 44 .9 i8.7 106G, 0
6. Commoen iaborers L.l 4%0.0 42.0 18.0 100, &
7. Other 6.5 8.6 ¥ 9.4 100.0
8. No cccupation 4.7 36.1 38.4 25. 2 LOG. G
Total 100

=,

Source: FNRI, Second Nationwide #utrition Survey, 1982,
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af ditvec interaest to The paper is the nutritional

disertbution across occupnticns (Taple 4.

Considering that the first two oocuparions; earn nigher
indowes, their rate of nutritiona: adequacy is Righesr @5 ompacrea
to the blue—cellar groups: farm workers, Tisnermen, semi-skilled
-
and unskilled worwers For thege groups, more than one-third ol
their households are 20 percent undernourisbed in saergy. Rotd,
however, that tiie estimates are pased on a uniferm age-specilic
RDA standards. not adjusted for nature o activity. The BDA. for
perkons engaged in neavy manualwork is higher. It in addizion
these workers suffer from varasites or iniectiems, Lthey would
inecur additicnal iosses from their nutritional igtake. Un Dboih
counts the FHRI rate of inadeguacy for the i1ow income and plue-

edllar workers is Likely to e underestimated.

The degree of unaernutrition has Deen serious enougn as o
retard children’s growih. 1In Tabie 3, we see that at deast 206

percent of children from infancy to age 14 do not attain standard
I_L' LE ray

height and weight. assuming that the ecross—-section data on
hejent per age reilect the paih of their deveiopmeni. the rate of
cetardation starts at infancy at about 20 percent and continues
on et siighigy increasing rate tiii aduitnood. The table woniy
gives daita ap to age 14 but Table & shows that the rate. of
andernutrition worsens during adeiescence. This may mean Tiat

the rate of retardation continnes and possibly worseans during the

rest of the growth period or uvp o age 15,
sy

2k

s
Y



Additieonal data on putritional intake during the growth
period are watained {rom TAres survevs. ine FNEI survey  shows
that within the family, childrenm's intake is more inadeguate thnan
aduits. saties’' energy intake is only 30.6 percent of RDOA, .and
children from-age i o 1% is on average iess than B0 percent of
their RDA. As HuA peaks during adoiescence. intake appears not
Eo rise commensurateiy. comsedquentiy the rate of adeauacy falls
To  about Yo percent among adoiescents. As RDA declines: in later
ages, the adeguacy rate rises reaching 91 percent. at age 50-59.

T falis in old age despite iower RDa possibiyv because

For men
their reiative vaiue to the family as & source of income @rops.
in two smalr surveys, one in Metro Maniia and cone of rice farmers
in Laguna, fathers generally have the highest adequacy rate, B3
percent amd 88 ‘percent. respactively. Thease survevs also snow
that adolescents o«f both sexes have the lowest adequacy rate,
only 60 percent. Aduit ofisprings whoe might bpe working and
contributing to ramilv income have nigher adeguocy rate than
practicaliv a1l other offzprings. Tne pattern for nrotein INTaARe
15 simialr though the adegquacy rate, on average for aii groups is
3

nigher thnan for anergy.

Anthropometric measuyres were oobtained from-a Tather smail
supsampie oI Lne FNRI sample and do not permit empirica: analwysis
gi tThe  processes and determinants of retardation. Wa'  do know

that the rate of undernutrition is higher among iLower income andg

2

For indiviauals who sufier from energy undernutritiocon, some
of ine protein coM@umed is used up as energy. The effective rate
of adeguacy for proitein is thererore not directiy indicatedby
protein intake.




TOwer OESURATIGRA ] TIASSES . FMOrfover . ﬂﬂn!LHP} racilitres o Fill
medical ecare are npot availacie to ail:, Wmeanlng They ard e85
avalii .=:'__1'| e te ihe poovr,. A consecusnce of The lack of sanitary
fariiitics is +the nigh incidence of parasites. The 1982 FKRI

survev fcouné that as much as 69%.3 percent i the popuiatien has

at Ieast one Eino ofr AL Lea, L2 peEICPRN L agcaris and 39.3
peErcent Trichuris: interacting wikh or woerking independ&utiy of

updernutrition, thev ceuse anemnia anc oiher nuiritienal health
[ = - = . N ks - ~1
cifernts. ARVEmLa e Tl E LT T g zh.o perTosnl. IL IS nigher FOE
rural areag——28.1 percent versus 23,6 parcent for srban——pessibly
becayze they have iegs sanitarv facilirties, be it water, toilels
or garpage coliection, voneistent witn their relerive adeguacy

infants and chiidren up 10 age 12 pave higoner anémwia incidence,

1.3 parcent apga 1.0 merceni.

6. Health and Productivity
H‘
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iBa
ugBsd in Mmook studies are corncurrent., i.e.. nealtn staius now  as

determinant of productivity new. The latier is measured by work

houra or outpat per unit time. (oncurrent relafgoaship is not
iikeiy %o Do fconoiusive sinca wore time ana patsiare  CAan  De
intertemporaiiv subsiiturved. 1 dizcrete work hours are set,
those ~ currentiv emploved wiii work agpal oumoer 0L BOUrs. But
over time, the mainourishec wiil tend Lo work mEs nours. During

planting and harvesiing sfasons everyvpody works iong Bours. Lo

ather seasons. mosl Tarmere work 'asg pos#®hiy Lo ailow theam To
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Theory of Cemparative Advantame

ki

Consider the following production pessibilitiea for RP and .Japan:
oL Japan
Rice  Eebets Rice  Tobrts

i G i el o

B 4510 i S35 it

G 250 24 214 ik

b 120 32 129 55

B i 40 a 80
1. Which country has the ahsolute advantage in the production of hoth

products? Wy T

- a1 P
What is the cozparabive cosi af

countries?

BP
1 unit BT = units of RO
I ymit REQ = grits of BRI

Yhich epuntry has the comparative advantafe in

in robot productiocm?

Assume that prier to trade, both countries are

alternative C. Yhat

the two nations decide to specialize and trada

Rice outpat zaln

What is the range of prices (1o terns

will find trqée beneficial?

Hane

ig.the toral zain In rice

v Tahota (RO

=]

Japs

units of RO
L]

1 unit RO - B units of BRI

]l wpitz RI =

rical

-
e

producing at

and Tohot Oulpyr
T
with each ather?

Bobok output =ain

in hoth

eF E;"IF‘:!"I:I- where hoth fiations




iower occupatic@ed ciasses. Foremover, sanitary Taciiities and

medical care are mot availepie Lo eli, meaning they -are Ioss
available to ihe poor. A conssguence ol the lack of sanitary

tims {s the nigh incidence of paragsites. Thne 1984 FNRL

i
1]

fac
survev fotng that as wuch as 6%.3 percent o the populasion has3
at ieast one kind of para®ites: 5i.0 percent has ascaris and 39.2
perYcent Trichurtis. Interacting with or warking éndependently of
uﬂdernuiritinn, rhey cause anemia and other nuiritional heaith
gffecis. Apemia iAcidence is 26.6 percent. It is hbigher for
rural areas——28.1 percent versus 23.6 perceni for urban-—possibly

#
sanitery facilities, be it water, fviletls

Ibcuuuse ihey have les:

) 1 B ; i y
or garbage colisction. Lonsistent wi

(=2

h the

-

L)
r relative cadeouacy

Snfants anaggpliaren up Lo age L2 have Digner anemia  inoidencs,

5].3 percent and 1.0 percenti.

., Health and Productivity "

=T

fvidence w@n health and productivity regation 18 weak

“m.}Haiﬁwin and Weisbrod 1974, Popkin 1978, Gwatkin 1%83]. The dats
used in most studies ere concurrent, l.e., nealth status now as
duterﬁipant of productivity now. The latter is meaSured Dy WOLK
hours or sutpat per anit time. JConcurrent ralationghip is notf

iikely o be wonciusive since work time and teigure can be

intertemporaily =substituted. It discrete work houys are set,
- ) & i
those currently empioved wiil work sgual number 0T Rours. Hut

aver time, the mainourished will tend to work ie25 Dours. During
planting and harvesiing seasons everyoody works long hours. In

other seasons. mosi farmers work less Duasibly To aliow tThem To




TABLE 5

PERCENTAGE OF POFULATION BELOW STAMLARD
HEIGHT PER AGE AND WEIGHT PEH AGE
1982
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Sodrce: Food and Nuitrition Research Institute,
Nationwide puitrition Surveyv, 1976, 19482.
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TABLE o

RDA  (ENERGY: AND RATIO OF INTAKE T3 BDA
BY AGE AND BEX, 1982
- it
!“'.‘*Iﬂ.ﬁﬂﬂ====_====l================BE'I=====£E==I!!I’FI===
intake &8 of
-~ B tEnergy) HUua-Energy (&)
Age GEOUD Male Femais Fale Female
=11 montns GT0 &
i— 3 wears i3 B3, 3 .
= 0 VEAars R TH. 3
T= 9 vears 1,870 TH.T
10=12 vears 2,270 25 T4 T6.1 ool
13=15 wyears #5140 2,200 78:1 5.4
I6—1% years &, 700 2y kBT Th.B T%.3
20-39 years 2,580 920 B2.3 ai.n
G0=4% years 2 50 L8230 2.0 BT .8
30—-59 years & JED 14730 R e
G569 years 2,060 1,540 B, & 21.4

& :
Gracia M.
of Dietary
FIuiy 1983.

Sourae.

Frntalke

LW

b

Witdlavieja et al.
iyt Luzon;

C tintrafamity Distribution
rOPRRI Research Seminar,



recoup energy losses in *he [orper sedfons. Productiviiy Losses

dug Tto 1ili healin may oniv be obzervabie longitudinally and  not

LD rreigt 8V .

L

afso argued that tThe strengin of The heaith-—

ja ¢l

it i
productivity relation will depend on fthe naturo of workx and 3i1ts
CcApAclLyY regulrement., Tn jobs vhose capacity reguirement exceeds
tne capacity of The worksr, [lfetime wark §Oodra®and work
intensity wilil tTend To be ower Than in the opposite cases wWhere
the capaecity reguirement 15 reijatively Low. in %the prasent
context, manuai or bius-coliar occupations 1ikely inciude more
jobs where the capacitv reguirement exceeds capacity sSuDDLY. We

obtained data of hours workea by wage workers for Three

ccocupations: profeagionais, Dlus-collar,. agriculivrali Ifrom the
3
Bicol Multipurpose EUTVEey during e rarearenco WO,

professional laber generaliy worked longer thon the other two
groups of iabor, Africultural iabor worked apout two-tnirds the
profescionals at every age range. And thev worked fewer days or
apour & gays wersus 3 days. Ui Lhe bBlue=coliar  workers, 63
percent worked lesg than the professicnzi laboar. Hete, however,
that tThe data are for ifthose who worked for wage and form only &

-

emall proportion of itne Bicol sample or 9 percent. The observed
snort hours warked by the manpuai workers could be demand
determined. hey could alsc De a response To a iow wage Tate.

Aitermatively, the data mignt be supportive of the argument that

3
R, = ~ : : g " " X
1nis LR Al ACCOMPanyving sTuqy ol Tone g B o B Rlver Basin

integrated Development Program.

A5




:l il T L ik —caused HB  und
caused the } ol 1UTE Workar

' i 1 r

LELLRS o Gacity & 1ow The standard

lailis nelow skandard.




TABLE 7

AVERAGE NUMBER OF HOURS WORKED IN REFERENCE WEEE
BY PRIMARY OCCUPATION

el S e e PR mE EE T EEESE e e e e o e e e e e e i e e e e
Hatio:
Hours Worked
Whits HDiue AFricuivTure Blae Agri.
Hours Days Hours Dawvs Hours Davs White WwWhite

15=2u Ll.44% 6,10 3% 53 5ol8 21.08 3.02 a45.5 509
21-25 2,03 5.8A4 35,39, 5.26 28,87 &, 10 Ba. 2 1.0

Lh=31) 45,006 3,532 45.10 5.44 Jd.51 4.38 i02.4 659.3

A1-35 La.490 5.85 SOI5d. 5,00 27,45 5.0B B85, 2 bd.9
=& 52.73 &.10 39,26 5_07 il.48. 4.13 Ta. 4 9. T
Gi—4&5 39,93 573 43,33 SH.9% J6.00 &.3 11 5 Q.2
GH=510 I 40 5.4k 3.2 5.873 2B.18 4. 47 (455 A1.8
k= 3T 48 5.19 3. 33 .50 24217 385 By B . B

Sh=a0 A5.371 4,57 38.10 4.60 R FD J33  F0E&T w2

HG1=065 22 .10 o4, 67 G2.80G  5.00 3017 4 .1%  194%.6 I3T.1L

source; Fiie of Bicol Multipurpose Survevy., 197&.
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*. Uoncl@ding Remarks

=

When we think about f[he future we inescapably think of the
s
changés ™ in our health and bigicgical make-upg for it determines
F
our &arning Sapacity and our mneeds'. By needs w2 mean the
ufl ity fanccoion. The preference OraerCing. among Soods, gervices
and activitTes at edach Lime period T, and tne time ‘prelerence
- for each goed or activiiv tleilsure—work) <o change as H9 & status

[

an  the Tfuturq.dchanges. Changing health therefore impiies

-:’ﬂaugin'g Taste and 'thanging  demangd siructidre. =" heaithy

popiation with a longer life span wouid have'a different #&saving

raxze, -gemand for Sheaits gare and teisure acifvities from a

population of poarer heaith. .
- * 7 v ¥
Productivity definiteiy Ffollows the cy¥eciical path eof HB.
# F 1 ¥ 4 " 1y L
The paper argudd that achieved HB issdetermined by health Imputis
. k L ] "
which ip many LDC situations fall belew standesrd reguirements.
ol . 5 s B W 4
Generaliy an inferior HB impiies or results in lower capacity for
i & [] r - A
wOorit. It will result in a reduced labor productiviiy wher tThe
capacity requirement of a #ob exceeds the worker's capaciiy. A

worker of below standard HB ma& be as productive as a very hea:th
one in & unstraneous Jjob. An underdevelgpen worker on  one of
snort height and small body slze can be &4s productive as a 81X
footer weighing 200 pounas in highly wechanized Jobs which
reguird:. rittle physical Hxﬂrtjﬁhi. Thi® explains why Filipino
gorderes in american military construoction work do very wail. W

therefore neea o iook at both capacity reguirement and capacity

suppivy in analszing heaith effects on prodoctivity.




i pader aiso ardues Thal concurrent Read tn wproduct ivite
relation may not be oniervaple since interiembo™a; substitution
X energy Iinftake ‘and exvenditurs mav he fads. i woarker may
geckde 1§ banch his work activity for gerdog 67 vim LORET A e

grergy deficits which he intends 2o repienish in a ister period

Lata Ciod PEet ion ot nitrition niake L S ] Al
procductiviiy has not beén oriented to lend susport fo iife MLl

4r even a saori intertemporal relationship. The data presented

3

arely point ent to features of HB underdave | opment in, *The
Prilippines. There is  evidence that Filipinos., on BVerage
attain at maest B0 percent of standsrd height Per age and Even
lower standard weight per age. 7The tacter means that tnose of
Delow standard height are aisc enderpourished for $hat height.
Thelr phvsical capacity 1ls jJwp@irea apd thevy wmouls 5w
relatively low productiviiy n  neavy manuai  jobs  such a4s
agricuiture. We did find sut that on the whel#® hours worked in

this wmeclor was much iower than in white-c®llar occupation. The

data are. however, stili very Iradeguate.
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