NATIONAL FAMILY PLANNING AND THE DEMOGRAPHIC TRANSITION:
A CASE STUDY OF BOLIVIA

Tatrana Bailey

T Drdmrorgrarfiie Drorsilion:
A wignificand movement in humon vited rodes in o which regions move from high birth and death ratex o
tow Brietlhy el dearh rates with the transiional phase in between usually consisting of elevaied popudaton
srowith el so a lage i the decline of fersility mlongside steadily declinng imaralty

ferirodiction

Bolivia stands out as the Latin American nation with some of the most dismal social indicators.
Given global medical and technological pdvances, and the ease with which modern methods can be
transferred to poorer regions, it scems unlikely thar a nation shonld continue fo suffer the human misery
thar most of the developed world expenienced over 100 vears apo. Yer, Bolivians continue 1o die at a rate
comparahle to some of the poorest Sub-Saharan African notions. Most desths are expenenced by women
ol reproductive ages and their children mnd most of these deaths could be easidy prevented through
stundard prenatal care, longer barth ntervals berween children, and higher contraceptive prevalence.
Although such proventive measores are not al all particuls te Bolivia, what is strking 15 the fuct tha
women o wish to Lot their Tamily sice and are often willing to zct upon their desires. bot do not have the
means w0 do so." Unlike many Sob-Saharan Afnican counrries, Bolivia has a great deal of latent demand
for family planning services but supply is nol efMTectively nor efficiently disseminated.

Since the persistently high fertility has fostered high maternal and infant morality, the high
fertility can legiimately be viewed as the primary reason that the demographic transinon has not resolved
into an equilibrium state of low fertility and mormality. (see chart ) 11 will be the primary focus of this
paper to examing the reasons why family planning has not been lully developed on cither the supply or the
demand side. Specifically, the lack of family plonning emphisis by policy makers will be elaborated upon
o expluin the deficits on the supply side while the cultural and logisncal reasons will be studied 1o
understand the deficiencizs on the demand side.



-approxmmately 50% of Bobivian households in 1976 lived in poverty (where Bumly income 15 less than
T ol the cost of basic needs)

-the share of the populgtion in extreme poverty is mple the Latin American average

=the alflcial rate for maemal morality 15 48 per 10,000 births result m maternal mortaliy which is meice
the South American average but this estimate docs not include single women which account for af lesst
0% of maternal deaths

=i study conducted found that 0% of female hospitalizations were abortion related (19805

-Bolivea has the ighest illiteracy rate in South Amenca (36,2% for the nation as a whole, 53.2% i rural
ATERS )

-the 1976 census put female iliteracy at 43 4% (versus 2 1% for men)

-approximargly 26t of fanbies are female-headed and most of these women live below the poverty level
a survey from one region (EL Al ) showed thit 34% of working women eamied less than one goarter of
the cost ol thee momimur basic needs basket

-ds more parents scek work, small children ave increasingly lefi alone or witl voung ziblings, with serious
2

consequences i e shorl and long mun

-the "Human Development Index" (HD) which measures three essential elements of Tife (life expectancy
at birth, literacy and GDI* per capita) ranked Bolivia as "low” fallmg at 109 n a pool of 160 countries
with only Haiti placing lower for the region

-despite improvements i these indicators between 1980 and 1990, Bolivia can more accurately be
compared 1o Sub-Saharan Africa”™ (see Charts A & B)

-infant mortality 15 twice the average for the South American region at about 110 per 1000 live bisths and
277 per 100 live births in some poor communities in the highlands and low income urban areas (even
these estimales are probably low due o substantial underreporting )

-on average, 65% of the urhan popuiation of the four major cities do not have excreta disposal and up 1o
B5% in Santa Cruz, the most rapidly growing ity

<only aboul /3 of the Bolivian population is estimated to receive adequate basic health carg”

«the child mortality rate 15 125 per 1000 whale it 15 60 per 1000 for the Labin Amencan 11:1.-,1rm1-5

-children dymg before the age of 3 represent 43% of all deaths in the counmy®
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feasons for the fow health status of Bofivians

"Bolivia has the worst health status i Lotm America. More children die in Bolivia under the age
of 5 than wm any other country in Latin Amenica.  Fourteen percent of Bolivian children die before the age
of 5. Ten percent die before age |; nearly half of these die in the first month of life and nearly 175 dunng
the first week  Deaths of children under age 5 account for nearly half (43%%) of all deaths in Bolivia.
Among the children who survive, 38% suffer from chromc malnuinbon, 28% from recurrent diarrhea, and
20%% from acote respiratory infections®

It is painfully apparent from this statement thal pregnancy and childbeanng are the leading canses
for the sho life expectancy and poor health of the Bolivian populanon,  Given this seenana of hagh
marbidity and mortality, the logieal progression wouold be fowards effons that redoce the number of
children women have and enhance the chances of survivability once children are bom. Yet. the ohstacles
to such efforts are agoravated by an entire network of podr living conditions.  As 15 the case in most
developing countries, children are more likely to die in areas with little or no medical care, Fanlty water
and sgnitation supply and if the mother has little or no education,  Also, children are more likely to die i
they are born at an mterval of less than two years apart Trom g sibling® and if they are left unattended by
the mother (usually 1o partake magricoliural work ), This setting 15 especially common place in rral
Bohvie and begs for family planning programs.

Ihere 15 substantial promise, however, o thal women have expressed a tangible meerest
reducing the number of children they have, although they do not seem ready to fully embrace madern
contracepiive methods.  Specifically, out of all Bolivian women of reproductive ages (15-447 fully 72%
say they do not want amy more children” Almost the entire remaimng 28% wish to space births maore ban
do not do s with any modem contraceplive method.  OF those women who do claim to nse contraceptive
methods, most use traditional methods such as chyvthm and withdrawal,  Thus, major infrastructural
changes are needed to moprove living standards, alongside implementation of aggressive lamly planning
programs to improve women's reproductive health.  Yet, the government has not initiated a nanonal
campaign endorsing family planning, and has not effectively funded public health programs that focus on
winnen's reproductive health although women constitute 75% of the health care patiemts of Bolivia,

Barrices fo the Resolution of the Pemographic Transition

The Do Wi

Let us elaborate on the reasons for this anomaly. In a country that is primarily mreal, and does ool
have effective tamily planning gpovernmental programs, lack of access would appesar to be the mam
obstacle fo obtaimng conlraceptive services,  Although accessibility 15 certainly an issue, it 18 interesting
and vald to note that many women, especially in urban areas, do amate that they know a souwrce Tor
obtaiming contraceptive services but do not utilize them for a host of reasons. 18 is this gap between latent
demand and uzage that is the most relevant in digcussing 2 demopraphic transition that s slow te resolve 1o
a new and more homanimaran equilibowm.

Farticularly relevint on the demand side. are the women in the younger and older age groups whao
are most likely to die as a resalt of childbearing. These women are alzo more likely 1o have their children
die. (Nder women and adolescents expenience a higher incidence of deaths from hemorthaging and from
complications of slective abortions. " The high rate of adolescent childbeanng is of nofable importance if
one considers the future implications of continued Bigh fertility.  Almost one in ten women ages 15-19
have ar least one child and this statstic does not even account for all the voung women who conceive but
elect to have abortions."' And vet among women aged 15-19, 41% are not using family planning but say
they want no more children or wani 1o space births at least 2 years apan,

Mhscrepancies m scale can be seen i that miral adolescent fertihty rates are more than double the
urbin rafes in Boliviee 141 per 1000 0 the mural regions and 68 per 10040 1 the wrban regions. Yet, mosi



exianng public and private programs are in the orban centers despite thar there 15 ar least rwice as much
need and little to no existing infrastructore i the rural sreas. Whale it is troe that ol to urban migration
is noteworthy, it has not been @&s high in Bolivia a2 seen in other countnes such as Mexico or Brazil, 17
{see Chart D) Thus, the shorteomngs are two=fold: government programs do oot et the younges and
alder age groups in any effective munner, and most governmental family plonnang programs that exist ane
i urban centers whers need 15 aboot half of what 1t 15 in meral arcas,

Infants and children are also much more likely to die w the rural areas of Bolivia although for
both rueal and urban areas combined, Bolivia has among the highest death rates in the region.  This has
varous implications for the reproductive behavier of women in that hoarding (having more children than
desired in order o ensure survivabiliey of at least some children)  and replacement swategies (having
another child when one dies) are widespread., To comprehend the logic behind this type of behavior, one
need only consider that in a survey conduected in one of the poorer rural areas found that only one women
m three had not lost a child,'® This dilemma can only be addressed by broader social projects which
enhance the overall living conditions af the entire population.  This 15 aeain a public health issue
warranfing govermental action

Mevertheless, miven the hoanding and replacement tactics fo msure completed family size, there
still existz n latent demand for family planning cven in the economically deprived maral arcas and among
women in their peak reproductive vears. For women aged 20-24 and 25-29, 57% and 74% respectively
wigh to stop having children. However, only about 12% of all women of reproductive ages use a modem
method of contraception. {Approximately 30%. of Bolivian women say they use traditional and modem
contraceptive methods - sce Chart E for a comparison of Bolivia to Afiican counterparts).

Simee Belivia is primarily o Cathalic nation, religions reasons could appear on the surface (o
sccount for the hesitance on the part of women o use birth control.' Yei, this arpument wonld not go
very far in cxplaming the extremely high rates of elective abortions.  Likewise, women do not generally
ohject to media etforts w encourage family plmning again implying a certain desree of acceptability (o
the idea of contraceptive use  Anthropological/cultural reasons also do not folly explam women's
reluctance smee even ndigenous women m the rural areas (where cultural norms are strongest) are
expressing 8 desire oo it Family sies Lack of life opbions 15 also a megor contnbutor m the
reproductive choices of women although it 15 again imeresting to note that despite the fact that Bolivian
women have the lowest cducational status in South America, they sill wizh to limit their childbeanng, '

Ve Supply Slde

Havimg reduced the impontance of some of the classic reasons for restncted demand for family
planning, we tum to 4 survey that was recently conducted in La Paz, Bolivia which ilumanates the
deficiencice on the supply side. A privately conducted survey wlhich "oversampled” the DHS survey of
1985 showed that almost 70 of women m reproductive ages knew of a birth contral method and 61% of
those women knew of & source. SOMARC and @ pharmaceutical manufacturing company, Schering AG,
conducted the survey o assess the knowledge and acceptability of its oral contraceptive Monday, Given
that the oversample was for an urban pool of women whoe are relatively more educated than rural women,
it s astounding 1o consider the lack of knowledge and the prevalence of mis-information about
contracepive methods,

Although 3/4 of the women knew of ar lcast one comraceptive method withoul prompring any
response, almost 40%, were unable 1o name a method when 4 simple description was given o them. For
nearly all the statements heard by the women, the rhythim method was mentioned by more women than
any other method, meamng women percerve this tradittional method to be more convenient, cheaper, casier
to use and obtaim, and as having the least side effects’'complications.  Also, mone women believe in the
effectivencss of the rhythim method in preventing pregnancy than in the elfectiveness of the pill. Only
5.0% thought the pill was the most effective method while 15.3% and 34% thought that the rhythm and
IUD methods were more effective. The perception that the pill iz guite meffective probably stems from
the fact that most women do not even know that the pill must be taken daily which, of course. reduces the
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effectiveness and increases the side-effects such as break through bleeding. On a more senous level, 1
alsa hecomes apparent that Bolivian women fear oral contraceptives dug (o the perception that the pill can
cause cancer of permanent sterility. 31% of the women thought the pill would certainly cause sterility
while 48% weze not sure if it conld canse stenlity. Half of the women were not sure if the pill could cause
cancer while 40% thought the pill could definmiely cause cancer, Such gross mis-information i% surprising
m light of (he fact that i this oversample. only 3.2% of the women had ever even tried the pill '®
Eradication of the erroneous perceptions is further hampered by the fact that most women think they must
o 0 a private doctor i order 1o obdain o modem method of family planning. Most women sre net oven
aware ob the tew public Tacihities that do exist for female reproductive health duc to the poor commitment
o the part of the govermment to launch an informational campaign,

In this light, it is net surprising that women do not have o favorable impression of modern
medicing 0 general.  This can especially be seen in the prevalence of medically unsupervised home
deliveries.  About 60% of babies bom in the last five vears were born at home and almost half of all
babies were delivered at home and without prenatal cave. Hall of these mothers did not even know of any
medermn method of family planming. But even this alarming fact is again masked by the issue of roral
versus urban scale: twice s many women in the roral arcas than in the wrban areas lack prenatal care.
Therefore, averaging the two distinet regions distorts the reality that most women of reproductive ages i
the rural arcas have the double disadvantage of lack of contraceptive knowledge and lack of prenatal and
delivery care. Perhaps the most detrmental factor i governmental efforts o address maternal and child
health has been the inability 1o incorporate these differences of scale into the design of health care
projects,

I the vrbsm gred roval arcas, we find that (he vacuum left open by the government 15 often filled
by NOGOs wha provide about 64%0 of [UDs and sterilizations and 80% of pills, vaginal methods,
miections, and condoms. 1t i evident, however, that non-governmental organizations are not bndging the
ap between supply and demund or total fertility would have fallen more substantially than it has. Given
the successes seen in other developing countries i reducing health care costs and improving, life
expectancy, 11 1s astonishing that the Bolivian government 15 not meeting supply and vigorously providing
A service that could single-handedby reduce morality by 30% or more, 17

Despite the poor performance of the public health sector, the financial  burdens of health care
servicing is compromsing the economic vishility of the social sector as a whole. This is primarily due 1o
the sizeable capital expenditures of the past which have focused an larpe curative hospitals and secondary
care. Despite the lack of reliable dats in Bolivia, it is surprising that such capital undertakings took place
i country whers the greatest need has always been for preventive and primary care of simple and highly
treatable diseases, Need for these primary services has alwayvs been more acute in the rural areas Bur,
capital expenditures for potential rural projects have been crowded out by the expenditurcs for the
operating costs of urban hospitals {(which are usually ar only 20% occupancy)

Bul perhaps the poor investments of the past in large, urban, curative hospitals can reveal some of
the sucietal hiascs that exist in Bolivia.  There is a distinet class system in Bolivia which separates the
Indinns from the (mixed blood) Spaniards and 1t 15 clearly the Indians who are perceived as the lower
class. It 1s not inconceivable that in past and even present decision-making,  there has been a bias apainst
addressing maternal and child health because most of these illnesses and deaths oecur among the
mdigenous populations.  The curative care seen e urhan hospitals is geared towards more complex
(secondary} illnesses that are more likely to be emphasized if wealthier subpopulations express an interest
m obtaining such services. It is specifically these higher class populations that usually have longer life
expectancy and are therefore maore likely to need secondary versus primary care.,

This 15 where we most clealy see thal the differences in the scale of female morbidity and
mortality between rural and whban areas has hindered the wrbanization transition.  Clearly, the lack of
lucarative cconomic opportunities in cities has been the primary cause for the relatively slow rueal 1o urban
migration. But we also see thal & societal bias against indigenous peaple (who are primarily in the nural
areas) deters them from secking opportunities in the cities. People are less likely 10 migrate to areas where



clags biases against them exast,  The biases are evident in every realm from educational options. 1o
vocational choices, to health care servicing,  They only need look o the history of {urban) infrastructural
mvestments i health care to realize the tangible nature and scope of these biases.

Furthermore, women in general constitute another minonty whose needs are not at the forcfrom
ot policy-making.  This is evident in the fact that up until 1989, the Baolivian government had proclaimed
a population that was “too low" despite the fact thal excessive childbearing was causing women and
children to dig af a higher rate than amywhere 10 the region '®  Simce 1989, Bolivia has amended itz
population policy and now states that its fertility level 15 100 high although efforts 1o address this have
been mis-managed or completely absent. Even the National Plan far Child Survival and Maternal Health
taunched in Movember ol 1985, which mcludes famly planning provisions, has had very limited success
due to poor program design, implementation and evaluation.  "The plan lacks clear links between
objectives, strategies, programs and specific actions,” ' indicating the low priority of the issuc and
prabably also the lack of qualified personnel,  Thus, any recent efforts to enhance the health stams of
women and chaldren have heen lackluster as iz best seen in the Mauldin and Ross study which gave
Bolivia a ranking of 23% (oot of 100%) i its efforts 10 address family planning issues. The future
mmplications of this are grave i one considers that the Manldin and Ross study also Tound that countmes
that fell mto the "weak" category as Bolivia did, on aversge saw a only modest 2% decrease in TFR during
a seven year penod. ' Such marginal declines in toral fertility will not go very far in closing the gap of
the demographic transition.

Likewise, (he government has nol been effective in educating women o the extent necessary (o
reduce fertility levels  Although female education has improved for Belivian women. still the vast
mrajority of women in rural areas and a substantial proportion of women in whan wreas wre not educared
bevond the primary level (ifat all), This has signification implicaitons for the demographic transition as
demonsirated by statistical multiple repressions: all else held equal, a 1% increase in the percentage of
wotnen educated the the secondary schoal level would reduce the birth rate by 013 per 1000 women.
Muore fangibly, this can be translated 1o mean that & 77% increase in the proportion of women who at least
attend secondary school, would reduce the number of children bora per 1000 women by about one child.
This 77% might seem like a large necessary mcrease m education but it must be put into the context of
already very low gxisting educational levels. OF Bolivian women ages 45-49, only | in 10 had reached
secondary school while for women ages 15-19, 4 in 10 had reached sccondary school ?! There is no
question that the trend is moving in the right direction as younger cohorts are becoming more educated bu
there 15 still g very large proportion of women who do not even reach secondary levels. This is especially
true tor the rural areas where life options for women are especially restricted which. i twrn, perpeiaes
the cultural norms of high fertility 2 Fusthermore, the educgted and  productive paricipation of women in
the lahowr force is senously compromised m thiz eycle of low educational levels and high fermility. Proper
aftention must be given to the educational transition as a vilal cossisting transiion that can serve to either
ease or exacerbate the demographic transiton to a new equibbmmm.  Again we find that the government
navigates the course of these coexisting transitional phenomenons which are so vital 1o the entire social
well-beng of the Balivian populace.

It is difficult to state which transition is more important as a determinant of fertility levels,
morbidity and mortelity,  [Nfferent regions have varying dynamics moulded by the past which present a
unmgue puzzle m the attempt o reduce Terility levels. Yet, it is imereasingly apparent in the case of Bolivia
that it is primarily the lack ol a national mandate priotizing social programs for women that is key
huxtaposing the desire of women to limit births and the blatant knowledge and accessibility gaps, il
appears thal both the lsck of conmaceptive supply and the poorly coordinated effons at supplying are at
the rool of the problem,  The lack of supply is especially conspicuous in the rural areas where most
women do not receive prenatal care or even know of a modern farmily plunning method.  The poorly
implemented effons 1o supply contraceptive methods are apparent in the urban and peri-urban areas where
woinen are mis-informed about the effectiveness and safety of modem methods.  The infrastructure
necessary o reduce the high rates of disease and illiteracy are also lacking, Likewise, the future prospects



for change in women's behavioral patterns of hoarding and replacing have not been acknowledged as part
of the hurdle thar must be overcome. The high nisk groups (adolescents and older women of reproductive
apes) have not been targeted in any effective manner, although they constitute most of the maternal deaths,
The government has not endorsed fmily plunnig either verbally. through the media or through direct
mterventionary policies, nor have they analvred the costs and benefits of shifting emphasis from the urban
curative centers to the rural preventive ones.  The government alse has not taken a lead in obsolving the
inherent class biases. In fact, they perpemare the cvele of poverty and economic deprivation against the
indigenows population by prionticng urban bealth centers. Chant F on the (ollowing page illustrates this
pasitive feedback loop which tosters the unfavorable living environment for Balivia's poor,

Unforunately, the result has been persistently high levels of femility, maternal and infant mortality
as well as very high rates of illegal abortions, The gap between high fertility and momality still persists in
Bolivia as does the pap between contracepiive knowledge and vse. There 12 no quesbon ihat these vouds
are highlv correlated.  Given the eoltumal | mformational, and peographical obstacles, it 15 only the
government through a broad national cfforr who could fill these gaps through a comprehensive maternal

and child health program.

The first step in designing an effective health care project i analvsis of the given siluation.  The
Holivian govermment must emphasize the importance of obtaning health stans data so that iliness-specific
programs can be tarpeted to the proper groups. 2 The costs of such informational endeavors need not be
areat miven that in the past few years many non-governmental organizations have conducted in-depth
surveys which have essennally capmred the throst of the coment scenano. The 1989 Demographic and
Health Survey, which is being updated in 1999, is an excellent example of such resources that are already
available al no cost o goverminenial agencies.

e povernment must reconcile the fact that certn short term fosses muost be ahsorbed (such as
closing some of the large, urhan hospitalz) in order to reallocate funds 1o the rural and deceniralized
programs that are ezsential in reducing matersal and child morality. Such costs mesl be weighed against
the benelits of improving the peoeral health statbus of the labour force which should further enhonee the
favorable econmmic wave that Bolivia 15 now expeniencing through a more productive labour force.
Furthermore,  investing in preventive care {(including family planming) will be much more cost efficient
than freanng illnesses in their advanced stages. This can particularly be seen m the hgh costs of clective
abortions.  Approximately 65% of hospital expenditures on social secvices and public health are spent on
complications related to fllegal abortions representing 60% of total hospital spending on - obstetnos-
mmecology,  B0% of female hospitalizations were abortion-related; 50% of deaths associated with
preenancy’ and childbirth were due 1o comphications related s abortvon, and 13 oF matemal deaths are
abortion related ' The government of Bolivia must question if the financial costs of treating these
surpacal complications are wonhwhile when effective farmly planmiog requires no physicians, 13 much
bower in cosl, and requires no hospitaliestion,  "IU costs countres less oo invest i prevenbion and
promobon programs than to pay the seoal, economic and mdividual costs oF providime for women with
no possibiity {or ull development.” % A recent analysis proved this by showing that for every dollar
spent on Tamily planning, at least $4.50 cents is saved on future health costs related (o pregnancy and
childbeanng "

Governmental progrons must be properly tarpeted to the groups with the highest needs.  Three-
fourths of health care users are women and most of these women are indigenous. Mass media efforts must
endorse the idea of familv planning to improve contraceptive knowledse and fo legitimize confracepiive
ehavior, There must be significant effons o reach women with oo education, with language barmers and
wilh oo daily access o radio or delevizion since tus population expenences the highest cotes of mocbidaty
und mortality.  Maternal and child health programs need o also stress the benefits of prolonged brewst-
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feeding since it decreases fecundabiliny and also decreases the meidence of diarrheal viruses avmbutable to
the poor sanitation and water supphes="  Media efforts should alse focus on the safety and effectiveness
of modem contraceptive methods, as they should alse stress the much higher probability of child survival
W barth intervals are 2 or more years apart and 1f innmumzations and other preventions are utilized. L.asthy,
governmental media elfors s demonstrate that the indigenous population is at the forefront of the
nanonal efforts.

Community outreach programs to the rural arews should be staffed with personnel who speak
Aymara and Quechua This is of particular importance when one considers that most indigenons women
n the poorest miral areas do wod understand Spanish, Given the transportational and cost constraints that
the meal people faes, it s also essential for the govenment to establish permanent rural family planning
centers that are within the reach ol the indigenons women and men 2*

sinee midwives are already quite acceprable, the excess supply of doctors in Bolivia should be
piven traning and Bnancial incentives to supply these commumty family planmng poste with qualified
personnel 1o travel to the homes of delivering mothers,  Such financial incentives should not be cosl
resinctive grven that doctors in Bolivie are not paid parneelarly well and that curative care in the urban
centers should decline. Ohe cun hope that i the short rum, the down-sizing of the low-occupaney urban
hospitals will help fund the neeal maternal and child health care programs.  Given the expressed desire of
women o liumit births, i the medium mn one can plausibly expect fentility to decling and the overall
health status to improve. In the longer term, a lower fertility level holds great promise for enhaneimg the
educational and vocational options for women,  The synerpistic effects of imereasing  educational
opporunities and redoced fermlity must also be acknowledzed so that an inteprated approach Lo resolving
these ranstiens 15 incorporated into the design of women's programs.

Considering the importance of future reductions in the ferlity cate, it is clear that adolescents
need 10 be tarpeted since the use of famly planning among married adolescent women 1= even lower than
the owverall contraceptive use in Bolivia.  locluding traditional and modermn methods, women of
reprodluctive ages have a 30% overall rate of contraceptive use whereas only 16% of marmied adolescents
use any given method  These high age specific fornlity rates are laeely due to the perception, capecially
in the poorest mucal areas, that matemal and infant mortality is high.  This prompts early childbearing o
better the chances for maternal survival and 10 increase the reproductive span for women since as many as
| m 3 children can die in certain regions. ** Adolescent reproductive behavior is even further rationalized
by the fact that it is usually older women who experience the highest tates of maternal mortality which, in
. legitimizes early childbearing,  About 40% of these adolescents claim they want to limit or space
Barths but do not have the means to do so. Although the hoarding and replacement strategies play a part in
the high fertility rates as seen particularky in the mral areas, lack of services also plays a major role m
perpetuating high lestality mtes among all women ol reproductive ages. This is again apparent in the high
percentages of unmed necd,

Attention must also be focused on the infrastreciural requirements inherent i a soccesstul
transition to low fertility, morbidity, and mortality.  Only 69% of the urban population and 10% of the
rural population have access fo piped water while 37% of urban and 4% of rural households have
samitation facilities.  Such madequacies are lacgely responsible for the high rates of disease especially
arttong infants and children, Diarea and scute respiratory infections are the two primary killers of voung
children.  Approximately 57% of deaths hetween the ages of 1-5 are due to diarrhea, 27% are due to
respiratory illnesses. and 6% o measles.  Cleuly, this severcly hampers a successful lemsition in the
epidemiological realm, This can also be seen in that immumization eiforts in particular have not heen very
successtul wath only abut 209 of all children between | and 2 years old being fully immunized as of
19867 Another positive feedback mechanisin is definitely in place sinee the high morhidity and
mortality brought about by an unresolved epidemiological ransition losters the hoarding and replacement
ol children,

Further research must be conducted on the dymamics of latent demand versus actual use of
contraceplives. Access must be clearly defined and realistically incorporated into the consideration of



maiternal amd child health care sue locations.  The willingness-to-pay of clients should be researched so
thal cost recovery is captured when plausible (such as i the urban centers) and prohibitive pavment
schemes are not implemented when they plece people out of the market (such as in the rural arcas)
Examinmng the payment schemes of successful MGOs like PROSALUD might be beneficial in a cost
recovery endeavor.

Onee the necessary infrastiucture is in place, an effective and meaningful infarmational feedback
mechamsm should be implemented 1o ensure thar future services continue o mest the changing needs of
women,  surveys and inlerviews must be sensitive to the low literacy rates among women and the high
probability of incompatibility in langnages. Any progrom design must incorporate the evaluation of the
changing needs inherent in these dynamic transitions.

sl

Wital rates inoa given population are an apgregate demographic phenomencn largely responsive 1o
national governmental manipulation. With the drastic changes that have ocourred relatively recently in the
populution growth rate and in the technology of birth control, it 15 the view of the author that govermnments
must take a leading role i endorsing, encouraging and often nnplementing family planning programs.
Omly such macro efforts can help  families embrace o new idea which usually is contradietony (o he
anthropological/cultural nommes of past penerations.

The recent and favorable econmmic mrm i Bolivia should produce sufficient revenues to expand
the social sector and attract much necded technocrats who can evaluste the financial feasitility of rural
public health care projects. The growth m gross domestic product was on average 2.5% during the 1287
S period and as high as 4.1% in the agricultural and manofactunng industries.  Promising natural gas
agreements with Brazil affer even more opportunities for growth.  Tax reforms initated in 1987 have
mereased revenues almost enght-fold which holds great promise for the expansion of much needed
infrastructure 31 In addition, the new administration has made some langible moves towards  re-
orgumzing the inefficient government burcaucracy and recruiting much needed expertise. The possibilities
seem limitless, especially if the demopraphic transition can settle o an equilibrivm conducive to Turther
weanomic growth.  World Bank estunates of dechining fernility show that the demographic transition gap
can be closed quickly il the net reproduction rate falls to replacement level™ by the vear 2025 (see chan
Ll Although Bolivia has experienced a sigmificant tme lag in the resolution of the demographic
transition when compared to other South American counimies (Chart H), there is great promise for the
nation once such transformation occurs, Opnmism is warranted i the appropriate povernmental measires
are taken to redoce fenility and mortality and enhance the quality of life for Bolivian women and children.
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Endnotes

Unstituto Nacional de Estadietica, Fecundidad v Planicacion Familiar en America Lating

Egto Parg laDegada de 1990, 1989
’mmmmww;mmwmmw?w
Action., World Bank, Washington D.C, Seplember 18, 1989,
3Mnﬂﬂdﬂ£ﬁﬁmﬂﬂlﬂﬁi&ﬂn@nﬂum_ Report No. 1 1123-BO, October 8, 1992, World Bank.
Washington 12,0,

'1'Sraffﬂp!wni:~ull Repart: Bolivia, Integrated Health Development Projeet” Latin America and the
Caribbean Regonal Office, Waorld Bank. Woashington 1307, 1989

Lremographic and Health Surveys, Institute for Resource Development/Macro systems, Inc.. Columbia,
Marvland, April 199]

'f’[.iclbard, Alenc H.. Barragan, Lieselotte de., "Policy Implicanons of the 1989 DHS", Prepared for the
DHS World Conference, August 5-7, 1991, Washington D.C

TGelbard, Alene H.. Liesselotte. Barmangan de., "Policy Implications of the 1989 Balivia DHS.
Washington [.C, 199]

M fants born less than | year apart die al a rate more than 3 and 1,2 times higher than infants spaced four
ar more years apart. They die at a rate that is nearly twice as high as infants spaced more than two years
apart

ILatin American and Caribbean Division, “Staff Appraisal Report: Bolivis: Bolivia's Social nvestment
Fund Project.”, World Bank, Washington D.C., March 1990,

Hoammen over 40 have the highest risk of dying from childbearing and this aronips has the highest level
of unmet need for family planning,

e Sou Amenican rate of teenage childbeaning is & in 10 women aged 15-19
uﬁ.ppm:«;ima!cl}' A2% of Bolivians live in rural areas.

' Bolivia, Country Assessment of Womer's Role in Development: Proposed Bank Approach and Plan of
Action, World Bank, Washington .0, September 18, 1980

Hago; of women who do not want another pregnancy cite religion as a reason for niot using family
planning.

30 of every 100 women wha have no education, 60 will demand Family planmng services and 48 will
uot use any method of birth control. Conversely, out of every 100 women with ar least 1 secondary
educational level, 78 will demand famiby planning services and 29 will not be actively contracepling,

10 e rhythm method was the most popular method with 33 45% of wormen ever having tried this
Irsthad,

I_"Ellivj";r._l,,lpﬂjaﬂng Economic Memorandum., Report Ne. 11123-B0. Cetober 8, 1992 World Bank,
Washington 3,0

18 Retween 1974-80 Bolivie even had policies that were considered 1o be pro-natalist although it clearly
did not have the infrastructure 1o absorb such increases in the population buse,

\IGetbard, Alene 1., 1 darmagan, Licselotle de, "Policy Implications of the 1989 DHS", Prepared for the
DHS World Conference, August 5-7, 1991, Washington DO p. 3.

“ihere were 30 eriterion measuring effort based on policy activities, service activities, record kecping
and evaluation, and accessibility of contraceptive methods.

Mauldin, Parker W., Ross, John A, "Family Plamming Programs: Effors and Results, |982-80" Spydies

i Family Planming. Veolume 22, Number 6, Noy/Dee. |99]
2! Demographic and Health Surveys, Matermal snd Child Health in Bolivig, Report on the



lu=tlepth DHS Survey in Bolivia., Columba, Maryland, Aprl, 1991,
patential demand for tamuly planmimg 15 almost 50% amongst ineducated women while it 15 29% for
women with secondary school education (instinute Macional de Estadistica)

23 Chidy thiee mational censuses have ever been conducied in Bolivia, The most recent census was in [976
und the gquality of even this data, especially for women is gencrally poor

Action, . World Bank, Washington DO, Seplember TE, 19389,
23+ Adolescent Sexual Activity and Childheanng in Latin Amenca and the Caribbean Risks and
Consequences.”™ Population Reference Bureau. Washington D.C
26 Population Eeference Bureau, Bigspos v Consecueneigs,

- : i o
*7 Maternal and Child Health in Bolivia, Report on the In-Depih DHS Survey in Bolivia, 1989,
[emographic and Health Survevs, Insnmite for Resource Development/Macro Svstems. Inc.. Columbia.
Marvland, April 1553
8 Ciuechua and Ayvmam communities only have a contracepiive prevalence rale aronnd 5%
29 "Adolezcent Sexual Activity and Childbearing in Latin America and the Cavibbean: Fisks &
Consequences”, Population Reference Bureau, Washimgton, D.C.
I ngpafr Appraisal Report: Bolivia, Integrated Health Development Project” Lanm Amencan dn the
Caribbean Regional Office, World Bank, Washington D.C., 1989
31 Bolivia, Updating Cconomic Memormndum, Beport # |1 123-G0, October 8, 1992 World Bank.
Washington DO
il Replacement level fermility 15 reached when women, on average, hiave one davghter 1o replace’
themzelves. Even in light of the ferilily dechines Bolivian wormen hove thus Far achieved, onel
reproduction rate of one (which 15 what 15 necessary for zero population growth in the long run), 15 a long
way from the present total fertility rate of almost five
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THE IPAT MODEL OF CEREAL PRODUCTION IMPACT IN INDLA
SANJAY 5. HALIGA

Introduction

More than a century agn, English social scientist Thomas Malthus predicted a dismal Tuture
for mankind, whene poverty, discase and death would gnaw away at the human spirit. Acconding fo
thiz forward-thinking writer, the ever-expanding numbers of people inhabiting the planct would
outpace the planet’s ability to produce food, resulting in man's fateful future, Malthus postulated
that given an infinite level of technology, food production “under circumstances the most favourable
to human industry, could not possibly be made to increaze Taster than in an arithmetical ratio™ (1, 2,
3,4, 5.0 (Malthus),  In comtrast, human populations “when unchecked, goes on douhling itsell
every lwenty-live years, or increases in g geometrical mtio™ (1, 2, 4, 8, 16,...). o that within a century,
there would be no more food o accommodate the ever-increasing number of people (Malihus), [n
such a ominous setting, famine and discase would certainly prevail, resulting in the decimation of
enfire populations,

In zome regard, Malthus' predictions have come to o falchel froition for population growth
rates in most developing countries afier the Second World War have been exceedingly high.
Morality rates (as expressed in crude death rates) have plummeted in the wake of imported westem
style medical technology and sanitation practices, Al the same time, birth mates and fentility rutes for
mozt developing countries have remained relatively high even with povernment policies designed
reduce fertility, The results are obviows with world growth rates exceeding 2.0% in the 1960's and
L.7% in the 1980'z (Waorld Bank 1991).

While Malthuz did cormectly predict a population explosion, he was incormect in assessing the
agricultural productivity potential of his folure world, Due to increases in aon-labor inpurs and
lechnologies, agriculiural productivity during the last four decades has grown gl a4 higher mate than
population,  Whercas the population of the world has doubled between 1900-1988, world grain
production has tripled in those same years.  The expanded ose of non-traditional agricoltaral
fechnologies during the lazt four decades are collectively referred oo ag the Green REewolution and
reprezent a hallmark in man's control of his environment.

Motwithstanding. a modem-daoy Malthus would disregand both the threat of populiations going
unchecked and rezource-saving technologics and suggest that 4 mew evil lay in wailing--that of
affluence. To put it simply, richer people consume more than poor people, resulling in greater
consumplive character, The dramatic increazcs in incomes in zome counirics in the past five yeoars
have led 10 some radical changes in the struciure of demand, The world a5 2 whole, most nations in
general, and & sizable segment of the population in particular are richer today than at any other lime
in human history.  As such, there is 3 greater demand for the preducts of agricultural technologies,
thereby putting stress on these technologies 10 meet demand. If agricultural technology is capable of
outpacing population increases that were evident in the past, arc these technologics capable of
compensating for increases in the demand for food brought about only recently due o increases in
income in the developing world? Moreover, in order 1o keep pace with population growth rales amld
mcreases i consumpiion due oo oafflucnee, will technology have o be less suztainable, rezulting in
environmental harm? These questions are asked by policy-makers interesting in the popuolation-
environment nexus.  Indeed, the very naturc uI] man's invalvement in his cnvironment
repvironmental impact) is dictated by man’s numbers on this planet {population), man's demand Tor
resources of the planet {(affluence), amnd the physical interactions of man with his environment
(lechnology).

The IPA'T Model and India’s Cereal Production Sector

A uzeful model that incorporates these four clements, environmental impactl, populabion.
alMuence amd fechnology into one equation is the IPAT model first formulated in the mid- 1960%s by
Stanford University biclogizt, Paul Erblich.  According o the model. man’s impact on the



environment (13 18 based on the multiplicative properties of population growth (P), affluence (A), and
fechnology (Th  Erhlich's theoretical equation for the model is a5 follows:

| = [MPACT
g — r il
L =iRanT P e
T=TECHNOLOGY

The three exogenous variables, population (F), affluence (A) and echnology (T) can cither positively
of negatively influence enviconmental guality (1), depending upon the time and sequence of the
varables, There are oo absolute covironmental impacts, only relative ones,

[t is ugeful o employ the IPAT model on the agriculural sector since thiz sector iz 2o
intimately ticd inte the environment.  Moreover, the model s well soited for discussion of the
environmental impact of population growth, affluence, and technology in the demographically
important country of India.  India has the world’s secomd largest population and is expected o
putpace China {the largest) in the 21st Century (World Bank 19913, [t Green Revolution
Techoologies are well renown a2 having brought India o feeding it masses. Finally, its burgeoning
middle class of over 200 million (sccond in numbers to that of the LL3.) are demanding more and
more. Indeed, the IPAT model s well formulated Tor discuszion of India’s agriculural zector--
particulardy its cereal production sector,

Theoretical Model of Yariables Affecting Indian Cereal Prodoction

The production of any agricultural product--including cercals—is wsually dictated by the
nenclassical laws of supply amd demand. That iz, production is determined at the level where supply
meets demand,  This holds true in India’s cercal markets. One may argue that India’s supply o
cercdl 'y is fimited (supply has not met demand) given that there are millions of starving people in the
country. Moreover, one may argue the counter, that India’s supply of cereals exceeds its demand
because India 15 & net exporter of cereal grains, Howcever, these arguments ane based on micro or
policy variables, and not the macro laws of neoclassical economics. As such, in the schematic tov be
raised, these arguments are irrelevant. What is important is that cercal production follows demand.
Ax demand increases, so o does supply.  Any lags between demand and supply are 4 result of
ilisarticulation and cannot easily be underitood using neoclassical economic theories,  Now the basic
necclazsical laws of supply and demand are illustirated in the [PAT schematic model (next pagel. The
schemuatic includes the demand variables,  populstion and afflvence. That s, popuolation and
affluence multiplicd together result in a net demand for cereals. The schematic also descnibes the
supply variables, technology and the environment.  Indeed, ones needs both the surmounding
cnvironment {in this caze, land and other natural rezources) and the means o hamess iz poteniial,
This media of harnessing physical potential is collectively called technology and includes both
knowledge and institutional variables, What iz important to note is that population and affluence
don't directly affect environmental degradation. Instead, demand created by population and
affluence must be mel by zupply. Supply may be increased dve roadwvances an fechoology or
through robbing the environment of futre potential to meet current demand. This robbing of fumre
potential is referred o as non-sustainable technology and s one of the proximale causes of
environmental degradation.

Given the schematic of cercal production in India, the Erhdich IPAT model is better
understood if the demand and supply variables are kept ogether. Thiz can only be accomplizhed
with a simply transformation as follows:

(T) V4] (T

T 15 the mverse of Erhlich's Technology vanahle, That is. accorling 1o Erhlich, technology (T) 15 a
demand variable but the schematic model describes echnology as a supply variahle.  Hence, the
second equation relates the technology according to demand variables (T) and fechnology sccornding
o supply variables (1), Reamanging the model yiclds the following revised [PAT maodel:

m e (T} = _1
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The revised IPAT model takes into consideration supply and demand linkages, The night hand side
arc the demand variables whereazs the lefl band zide are the supply variables. Mote that supply is
equil to demand. Furthermore, increases in one varable can either be offset by decreases in the
varable on the same side of the equation or increases in either variable on the opposite side. In order
(o delineate the effects of one variable on the ather, il 1% necessary 0 examine @ach varable in fum,
including population, affluence, and technology,  Moreover, population and afflucnce have
interactions that can have profound effects on the other variakles, As such, population, population-
affluence dvnamics, affluence and technology will be investigated,  In the end, the environmental
impact of past cereal grain pridluction as well as futere cereal grain production will be assessed using
regression  models.  The regression model will be useful in predicting future impacts of cereal
production (o the Indian landscape,  Initially, population growth will be addressed.

India’s Population Explosion

Fapid Population growth in India is a recent phenomenon.  After centuries of mostly slow
growth, India’s population entered a period of explosive growth in the days Tollowing its
independence in 1949 As supgested by Figure 1, from 1950 1o 1965, India increased its population
Figure 1
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fromn 1o mlon o 500 mlon, wiich corresponds tooan annual growth mate of nearly 2.5 percent.
From 1965 o 1980, India's growth rate exceeded 2.1 percent. Currently, India’s erowth rate is 1.7
perceni per yvear., I this current growih rate weres oo continee, Tndia would dowble 05 curmeng
population from 850 w 1700 million in just 40 years! In his asscssment, Malthus sugpgested thal this
population explosion follows the arithmetic ratio. Demographers now know that populations tend o
grow inexponential ferms. That is, the rate of population growth at a given point is related o the

population itself:
di Population Pooulati Poplation G h R
Time) = (Populaton] (Poplation Growth Kate)




Figure lcontaing projections for the near future which are calculated based upon these laws of
exponential growth,

Now the proximate causes of any change in population are related to deaths, births, and
migration, For India, migration tends not o be of significance in the otal change in popalation.
Hence, changes in population are simply a function of bidhs and death:

A Population = Births - Deaths

stead of reporming the ahsolole numbers of births and deaths, 1t 15 often mone instructive o caloulas
crude hinth rates (CBR) and crude death rates (CDR) which represent the number ol death and hinihs
per 1000 people. The difference between crude birth rates and crude death rate is referred to as the
natural rate of increase (NRI} and represents the numbers added (or subtracted) per 1000 people
[rem {;.1 ﬁnuu[r}"x population (if migration is zero), Hence, the change in population per 1000 people
T01 Gl T DN

MEl = CBE - DR

The NRI iz related to the Rate of Increase in Population mentioned ahove in the ahove egquation.  This
rate of increase in population if measured per annum, is referred 0 g the annual growth mate of
populstion,

Most of India’s population growth since the 1940°s is due to public health campaigns which
contmbwled o rapid declines in the country’s cnude death rates in the 1940 and 19505 withouwt an
immediate corresponding decline in crude hirth rates.  [ndia’s recenl aml projected COR amnd CER
are plotted in Figure 2.

Eguru 2
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lts amportant 1o note that India’s projected natural rate of increase will continue 1o be posinve for
some time and ag such, India will continue to grow (as suggested by Figure 1). While the crude death
rate influences population growth rates. its importance is secondary (o (hat of crude birth rales
because CDR's are relatively low and cannot fall much lower, However, CBRs are still high and any
drastic changes in CBR can result in significant declines in population growth rates. Hence, it is
imporant (o delineate the proximate canses of CBR.

Crude birth rates are affected by two key elements, fentility and the age structure of the
populition.  The most distinguishing measure of fertility 15 the otal fertility rate {TFR) which is the
sum of the age-specific: fertility rates over all ages of the child-bearing period and which gives the



approximate magnitude of the complete family size (Population Reference Burcau),  Recent amld
projected TFR's for India are given in Figure 3,
Figure 3
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Fertility has Qeclined slowly 10 lndia since e star ol e demographic transition in India in the
19407, Since 1950, TFR's have decreased by more than 2 children per women., That is, on the
average, women are having 2 fewer children today than they did 40 vears apge, Under the current
TFR of 4.0, Indian women, on the average are having four children in their lifetimes, which s above
replacement fertility.  Replacement fertility is the level of fertility at which a cohort of women have
enough daughters to replace themselves in the population, This corresponds o o TER of around 2.1,
Hence, India women, on the average are having nearly two more children than i needed o replace
them and their husbands. These above replacement fectility children are one of the proximale canses
al the crude birth rates being o high. Hence, any decline in TFR can have enormous impacts on the
riate of population growth. From Figure 3, it 8 expected that TER's will decline (o replacement
fertility in the year 2020, Until then, India women will have more daoghters (on the average) than is
necessary o replace themselves,

Of course, TFR “projections are nol crystal ball prophecies of the fture: they are wseful,
replicable predictions derived from mathematical analysis of trends in femility” (Population
Reference Bureaw 1992), TFR projections determine what the population would be if the major
variables affected femility follow assumptions made in the mathematical analysis, However, often
time, these varigbles affecting fertility do not follow the assumptions and the projections are highly
skewed. As such. the United Nations has determined three sets of fertility projections, the high variant
projection, the [ow variant projection, the mediom vadant projection. The high variant projection
assumes that fertility variables will cause the least levels of decline in TFR. The low variant projection
assumes that fentility variables will cause the preatest decling in TFR such that TFR falls to below
replacement fertility,  Finally, the mediom variant TFR projection assumes that India will achieve a
stationary population in the 2Znd Century and 15 as such not the maost likely TFR pmojection,  Indeed,
all three projections are likely, However, for convenience, it is useful 1o take the medium variant
projection,  As such, all previous and subsequent projections will follow the assumptions made in the
medivm varant TFR projections of the United MNations, s important (o0 note that Graph #1 shows
population projections given all three TFR scenarios.  Hence, the projected population of India in
2025 will be between 1250 and 1300 millicn,  The long-term impact of differcnt TFR assumptions is
summirized in Figure 4. Note that different TFR assumptions can lead (o enomous differences in
long-term population: projections,  While the high TFR assumption result in a population of nearly 5
Rillion in 250, the low TFR assumption results in a total population of fess than 1 billion in 2150
]fl_cncu. aﬂllﬂwmg different TFR scenarios can lead to great differences in projected population size.

I [gli e
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Besides ferfility, the age structure ol the population can alfect crude birth mates, IF a couniry
has a high proportion of young people, it may lake several decadss before the population stops
growing.  This lendency of the population (o continue o grow even afler replacement level fertility
has been achieved is known as population momentum. Therefore, while total fertility mte is assumed
o fall o replacement level around the year 2020, the population will not stop growing until around
the year 2075, This lag is caused by the momentum of population,  As such, even if TFR were (o
drop o replacement fertility in 1995 (hypathetically), India would continue (o grow until around the
year 2060,

From the perspective of Malthus® dismal futere, India can minimize the absolute numbers of
people added within its borders over the next one hundred vears if it follows the low varant TFR.
Following the high or medium variant TFR projections will resull in cven . greater numbers being
adiled o the country than is the case of the low TFR projections. This can cause substantially less
impact on absolute demand for cercals, which can subscquently reduce man’s impact on the
SOVITONIMEnt,

However, since there is a population momentum built-in o the young age structure of the
Indian population, India policy-makers will have 1o be satisfied with a minimum population of 1250
million in the year 2025 and 1400 million in the year 2080, Indian policy-makers should
acknowledge this population momentum in their agrncoltural development plans.

Given a high level of fermility, what determinanis cause ferdility and TFR to decline? ‘While
there are many theories that explain fertility decline, one of the most interesting for the IPAT maodel
is the Becker theory and the Caldwell theory, hoth (o be expliined subscquently.

Population-Atfuence Interactions

The Nobel Prize winning economist, CGary Becker proposes a fertility decline model based on
the principles of consumer choice.  According to Becker, children can be considered as any nonmal
commodity to be purchased and are limited not by supply but by demam!, The level of demand iy
determined by what the parents of the children can afford which is influenced by only two varables,
prices and anceme,  The mechanism by which prices and incomes lead o demand of children is
based on utility maximization. given a budget constraint,  In a further analysis, Becker sugeests that
there can be a radeoll between quality and quantity of children as there is a tradeoll betwesn any
twio non-substitutable commodities.  This tradeofl is also based on the concepr of ufility
maximization given a budget constraint.

[nitially, Becker chooses (o keep the quality of children constant to assess how the price of
children affect their quantities.  According to this model, children can be considered as normal goods
for consumers like cars, houses, or pencils. The level that people purchase children {bear children) is
a Tunction of two variables--prices and income, Economic mechanisms work on price and income to



decreaze fertility for increases in the first and increase ferility for increases in the scoond, [0S
imporant 0 examing budget constrainiz and ndifference curves 10 assess Becker's model since much
ol what he says is based on these ccomnamic prnciples,

The budget constraint is the formal mechanizm of relating prices and imcome o the amouni
of children. A budget constraint shows all the appropriate levels of children and all other goods that
g consumer can afford o purchase given a constant income,  In such & budget constramt, the
consumer can be at point A of point B oor any other point on the ling or within the ling

A

All Other Goods

>

# ol Children

Since the cosiz azsociated with childbezanng are different for cach f:!.mmr. the tal coziz of producing
children also differ. . Hence, budget constraints [or different faomilies will be different depending on

the marginal utility which is a function of relative prices:

MARGIMNAL - PRICE (F CHILIIEEM
UTILITY PRICE OF ALL OTHER GOODS

The demand for children will parially depend on the relative prices of children in comparison to atl
other goods.  As the costs associated with childbearing increase, the demand for children decreases,
That is, if the price of a child were to increage. less children could ke afforded and budget constrain
would pivot as follows:

A

Al Cither Goods

-

it of Children

Anindifference curve shows all levels of number of children and all other goods associated with 4
particular level of wility (satisfaclion),  Assuming all people are rational and want to maximize their
utility, people will choose the indifference curve furthest oot that is still in contact with the budget



constraind for their particular level of income and relative prices. Becker makez the point thal
children must be normal goods since there are oo tree substitutes for them.  Smmce: all normal poods
bve convex indifterence corves, the utility funciion for children must necessarily be convesx,

A

Al Oiher Goods

b

# ol Children

If income were 10 ncrease (or this mdividual, the budget constraint can be moved oul due w more
purchising power,

A

All Onher Goods

7

# of Children

:

What 15 imporant in Becker's model 12 that imcreases moncome can cause two ellects, Fist, there can
be an effect on the price of children due to increased opportunity costs of raising children due to
increased income. This is the price effect:



Adl Other Goods
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ol Children

Secondly, a rise in income can increase desire of children since there is more monay 0 alfond
chiliren, This i an incoms elfect,

A

Adl Criher Goods

.

i of Childeen

The combined income and price affects can lead (o more or less children depending on the level of
income rise and level of opportunity costs, In most developing countries where per capita houschold
income is low, small increases in income influence the price affect of the hudgel consiraint more than
the income affect of the same budget constraint,  This is mainly due to the expanding opponunity
costs of women's tfime.  That iz 0 say, al low levels of incoine such as 15 the case with India, small
increases in household imcome will cause the price of children o outpace the added income =0 thal
couples will choose o have Tewer children, Hence, as per capita income below a certain threshold
level, couples will choose to have fewer children as their per capita incomes increases.  Once the
threshald level of income is achieved as in the case of the industrialized countries, the small family
hecomes the cultural pomm., This is one of the reasons why the rich indosicialized countaes have low

TFE=.

Becker expands on this initial model by introducing the quantity/quality tradeoff. Acconling
i the model, the quandity and quality of children are near substifuies,  OF course, there 15 some
interaction betwesn the twa varables so that the budget constraint iz not completely linear, huol
alightly curvilinear. As with the case of the former tradesfl belween number of children and all other
commaoditics, the level of demand of children is determined by the preference for children
{indifference curve) and the guality of children. The guality of a child iz defined by the amount of
inputs invested in the raising of that child, such as format education and increased healih staus. As
the number of children decrease, there is greater likelihood that the quality of these chilidren will
increase due to the substitulability of high quality children for a high number of children.



HIGH QUANTITY LOW QUANTITY
LOW QUALITY S HiGH QUALITY

Becker's model predicts that increases in the household income will result in women choosimg (o
bear fewer children that are of high quality. The affects of this increased quality of children will be
dizscussed shorily.

Another afffucnce-population interaction model was proposad by sociologist, John Caldwell
and is referred 1o as (he economic nucleation model.  According (o Caldwell, in non-industrialized
arcas of the Third World, the family represents the mechanizm of production. wherehy familial bonds
are wsed Lo bolster productive efforts.  As markets arise and become all pervasive, the production
center is transformed from the family unit to the factory unii and the extended family falls 1o the
nuclear family. Such a reduction of the scope of the family represents cconomic nuclcation and it
favors marital relations over familial relations. Economic nucleation can aceelerate a reversal in the
intergenerational flow of wealth whereby wealth flows from parent 1o child rather than from child (o
parent.  When such a reversal of wealth occur, there is less incentive o have large families. What is
important is the assessment i2 that markets must first penetrate into family production units $o a8 o
bring aboul economic nucleation.  According o Caldwell, monetization, often in the form of
household increasing houschold incomes, yields economic nucleation which can bring about
decrgased demand for children. Moreover. parents tend to invest more in their children as
monetization proceeds,  Similar (0 Becker’s model, a5 per capita household incomes increase and
monctization 18 quickened. couples will choose lewer children of higher guality,

What does this imply Tor Malthus' dismal feture?  According to the Becker and Caldwell
models, as per capita incomes increase (affluence) fertility is kept in check. and population growth
ribes are reduced. . Becausze population growily rates affects cates of fotnl demamd of cercals, increased
monetizatinn showld resull in lower total demand for cereals. However, this is not the case.

AfMuence
While populabon growth rates do decline with affluence, the per capita demand for cereal
grains actually increases with affluence. That is, people demand more as they become rcher, Al low
lavels of income, parents invest more in their children as they become more wealthy and this
invesiment often takes the form of increased muimtional states of the children, Once a threshold
Figure 5
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level of per capita income is achieved, high health (and especially nutritional) status becomes the
morm, This increascd investment in health, paricalarly at the caloric level, resulis inm & greater per
capita demand for cereal graing as summarized by (he Figure 5. Mote that (he relationship between
cercal demanded and howsehold income is guided by the laws of diminishing retums, where the first
denvative of the function is positive but the second derivative is negative. That ig, 48 incomes rise, S0
o does demand for cereal. However, there seems to be o leveling off of this effect at higher levels of
income.  India with o low level of per capita household income appear to be situated in the pant of the
curve that is steepest. That 15, India is at a stage of affluence where the laws of diminishing retum of
ceredal demand for increases in per capila income are least significant,  Hence, Indian will demand
maore and more cereals az incomes gradually increase.

Before examining the mechanisms affecting this relationship between per capita demand (or
calories and affluence, it is necessary to describe measures of income and monetization, paricularly
that of per capita gross national product.  In the discussion of the Becker amd Caldwell afffuence-
popailation models, it was suggesied that household income is the significant variable that influences
the quantity and quality of children. While this {5 true. using housghold income is infreguently
calculated and is of limited usefulness in any statistical discussion.  Another measure of income, per
capite Gross Mational Product (per capita GNP can be employved in @ statistical analysis hecanse the
indicator is calculated every year in a similar manner

However. per capita GNP is not necessarily o complete measure of average houschold income,
Indeed, household incomes are determined by both the average income and the distribution of that
income.  In countries where the distribution of income is skewed to favor the rich, per capita GNP is
nil 4 very complete measure of household income.  For countries where income is edqually
distributed amongst all member, per capita GNP can be a very cffective measure of houschold
income, Figure 6 shows the income equality levels of cerain countries (World Bank 1991),

Figure 6
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Mote that perlect mcome equality 15 achieved when any percent of houscholds has its own share of
horusehold income, From the graph, Brazil has a more skewed distribution of incomes than India
because Brazil's income distribution curve more closely resembles that of the low equality country
whereas Sweden and Tndia seem to have similar income distribution curves. OF course, this does not
imply that the average Indian is as rich as the average Swede. Instead, India has the same income
distribution as Sweden but for a lower level of per capita income. Hence, per capita GNP may be a
nseful substitute for household incomes, Thal i5 o say, per capita GNP can scrve 48 an approximate
measure of houschold income and subsequently, of affluence.

It was previously argued that as household incomes Cand per capita GNP increase, parents
trade off quality children for quantity.  One method of increasing the quality of children is through
increased health status, which may be achieved through eating more food as well as higher quality



ol That is, as affluence rises, people substitute higher quality foods in place of cereal products,

which are often perceived as being of low quality. Fruits and vegetables are initially substituted in

place of cersals and can dramatically increase health status. As affluence progresses, meat products

arc substituted in place of both vegetables/fruits and cereals. Thig is summarized in Figure 7,
Fipgure 7
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While direct consumpiion of cereal prodocis decreases with nsing income, total demand actually
increases hecause cereal commuodities are fed 1o livestock (which are subzequently killed and eaten)
instead of eating the graing directly, This relationship is known as the Food-Feed dilemma. This
Food-Feed relationship is important in that feeding grains to livestock requires more grain per caloric
equivalent than in eating the grains directly.  As such, per calorie, it is betler to feed the grains (o
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people than o livestock. In any case, eating animal meat (especially chickens) 15 4 Sign of ailluence



{even in India) and as per capita GNP increases, so does the demand for animal products. For
example, the numbers of chickens per capita in India has recently incroased as suggested by Figure 8
(World Resources Institute), The uptum in chickens consumed after 1988 seemed to have been
caused by liberalization of chicken markets coupled with increaging demand for chicken meat.

In summary. as people become more wealthy, they tend to eat higher quality meals, which can
serve W increase per capita demand for cereal products dee to the feed/food relationship. Given this
increased demand for cereals, the supply of cereals must increase rapidly, More importantly, is India
capable of producing enough grains in the next fifty years to compensate for the effects of
population momentum coupled with increasing per capita demand for cercal products?  To answer
this question, it is necessary 0 examine Indian Agricultural Technology.

Indian Agricultural Technology

Green Revolution technologies have served as the magic wand that has caused agriculoural
production to outpace population pressures in the past twenty years. The Green Revolution
technologies used in India have tended to increase crop yields rather than exploit non-cropland area.
Indeed, since 1970, total cropland under cultivation has remained relatively constant as has pasture
land and forests as shown in Figure 9 (World Resources Instimute).
Figure 9
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It cropland area has remained constant in India is the past two decades, it is crop yields that have
increased substantially. As suggested by Figure 10, simple crop yield have increased more than Gy
percent in the past two decades (World Resources Institute). Simple crop yields are simply the
amount of cereal food grown per hectare of land, on the average. The population crop yield is the
amount of cereal food grown per hectare and standardized for population size. Population crop
yiclds have also increased in the past two decades, but not as quickly of simply crop yield, A
regression of the two yield measures was determined and plotted in Figore 11, These regression lines
are natural log bazed lines and suggest that both simple and population crop vields are experiencing
diminishing retum. That is, both simple and population crop yields cannot continue to experience
growth rates as was the case in the past two decades. Hence, without some sort of added input,
population crop yields will eventual stabilize off, leading to an interesting question of whether future
Inlian agricultural technology can duplicate its successes of the past. I 18 can, crop yield growth
rates can ouipace population growth rates. To assess future technology potential, it is necessary 1o
look at previous technology inputs in cereal production, especially genctic breeding, fertilizer use and
irrigation.
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The greatest technological resource that has been called on 1o merease crop yeld during the
Green Revolution has heen genetic breeding.  Genelic breeding is the intentional manipulation of
different straing of plants, particularly grain plants, to achieve a single plant capable of increased
yields. For example, new straing of Indian super-rice plants have all the good charactenstics of the
strains from which they denmve. Such a plant has no unproductive tillers, 200-250 grains per panicle,
very sturdy stems, dark green thick leaves, vigorous moot system and multiple disease and inscel
resistance’s.  The Green Eevolution emphazis on plant breeding has been directed by the
International Agricultural Research Centers (IARC's) now banded wgether under the Consuliative
Group on Inlemational Agriculiural Rescarch {CGIAR),  These TARCS and its parent CGIAR were
formed by the United Nations Food and Agricoltural Organization (FAQ) and the World Bank in



1971, The CGIAR holds a bank of different straing of plants that is invaluable in increasing crop
yiclds {(Flucknett).

Moreover, chemical fertilizers have increased substantially during the Green Revolution for
production of fertilizers is amenable and relatively cheap. Most fertilizers used are nitrogen
fertilizers because nitrogen tends to be the most limiting nutrdent in most soils. The use of nitrogen
fertilizers in India has increased more than fourfold in the last two decades as suggested by Figure 12
{World Resources Institute).

Figure 12
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Moreover, tractors which are used primanly to distnbute the fertlizer evenly around (e area o
cultivation are being used more.  The number of tractors in India has increased by fivefold in the last
two decades.

Figure 13
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Besides ferilizer and better yielding strains of grain, imigation can serve 1o dramatically
increase cercal yield per hectare. As suggested by Figure 13 the extent of frmgated cropland has
increased from 8% t0 26% in the last beeoo decades, To summanze, the wse of all echnologies has
increased yields substantially in the past twenty vears. There would have been more environmental
degradation in India if crop vields were not so high. That is. increases in high crop yield have served
(o decrease the threat of environmental degradation,

Schematic Analysis

Statistical analvsis using the IPAT equation is useful for the dizcussion of coreal production
impact in India. The IPAT equation can be thought of a8 o regression equation using the variables of
Technology, Affluence, and Population. Technology, being a supply variable, is hest approached by
cereal vield.  Population and affluence are hest approximated wsing ofal population and per capita
GNP, Since supply is egual (o demamd in the model, is i1 appropriate o equale technology with
population and affluence. Thar is:

I=IMPACT
T = A P = POPULATION
/ﬁ F=(A) A = AFFLUENCE

T' = TECHNOLOGY"

Technology iz a function of population and affluence:

| = IMPACT
W P = POPULATION
My=HrHA ) A = AFFLUENCE
T' = TECHNOLOGY'

Using cercal yiclds as the lechnology variable, and population and affluence as the independént
variables, it iz useful o find a regression equation fitting population and affluence to technology,
Thizs regression is as follows;

CEREAL YIELDS = - 542 + (LIOZES(POPULATION) - (L542(PER CAPITA GNP}
Fti.:“.ﬁ] =

This regrezsion funcuon allews policy-makers o azsess and predict wchnology needed to compensan:
for mereases m population and affluence.  As alluded o before the supply varables ane (wofold:
namely technology amd environmental impact, The demand variables are population and afflucnce,
Given there is an equilibrivm between supply and demand, any changes in population and afffuence
must be burdencd by technolegy or the environment.  The greater the technology, the less wall there
he environmental degradation.

Some Policy Implications
The IPAT model is useful in that it breaks down elements of environmental impact into three
dizcemible variablezs. For policy-makers, these vanables roughly comespond 1o sectors., For cxample,
the population variable encompasses the human needs sector. Per capita GNP roughly encompasses
the financial and indusirial sector.  The fechnology variable roughly delinesies the science scotor,
The model can be wsed 0 assess one sector's relationship (o another,  For example, populiation-
affluence dyvnamics corresponds 0 Becker's and Caldwell’s theories of fertility decline.
There are relationships between the technology variable and population for example. These however,
were nol covered in this paper, Maoreover, there are technology-affluence relationship that can affect
the model. What is important 1o note i8 that relationship between the variables affect each other as
well a5 environmental degradation,

If environmental impact is of concern, there are three policy issues that must be discussed.
Firstly, population must be kept in check.,  As mentioned before, much of this check occurs  with
affluence.  However, Indian women often don't have the meanz 0 reduce ferility even though they
desire it Unmet need for contraception is high amongst these women. [ must be the choice of the



policy maker to increase funding and infrastreclure of family planning programs 50 thal when
women do choose 0 reduce their fertility, they will have the tools ready. Moreover, as affluence
increascs, the government must make cenain that equalily conlinues o exists.  As India enters a
phase of rapid growth, inceme distributions will become more and more skewed. This will result in a
delay ol average household income rising even though per capita GNP is rising.  That is o say,
houschold incomes must rise and this fse can be maintained with egual income distdbutions,  Finally,
technologies must continue o evolve for the agricultural sector,  Higher yielding strains of rice and
wheat must be developed by researchers. It 5 possible bul the funding for research seems o be
limited. Hence, there are three pelicy suggestions made for each IPAT variable,

Conclusion

Malthus was comect in predicting population growth rates.  He winderstood that people are
ciapable of high fertility given certain circumstances. However, he was short-sided in not seemg the
technology capabilities of (he future warld, [ndeed. the Green Revolution technologies have allowed
India to achieve self-sufficiency in food production regardless of population growth rates. However,
Malthus was probably never concemed with affluence and it relationship with consumption. Per
capite demand is a4 new term coined in this ceniury of wastefulness. Indeed, rich countries are
affluent waster of precious resources. It seems that the developing worlid 18 headed in that direction.
Can affluence be circumvented? 15 affluence going to spell the doom for countries such as India? N
seems that just as there are mechanisms that allowed technology 1o outpace population and
mechanizms that allowed ferility o decreases with affluence, there will be other mechanisms that will
compensiate or changes in the other varahles. Malthus may be correct of a dismal world i the main
mechanism of compensation for population and affluence 15 non-sustaingble productivity,
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DEFORESTATION IN LEGAL AMAZONIA:
THE EVOLUTION OF THE FORESTRY TRANSITION IN BRAZIL

Frent C. Blair

OVERVIEW

= breography

Currently there are 9 million sguare kilometers of rain Fforest land throughout the
world, This represents ondy 56% af the onginal 16 million (Mahar 1989).  OF curment rain forest
lamad 5.5 million sguare kitomelers e m the Amazon, the worlds largest contiguous tropical rain
forest (Browder 1988). This region extends into nine South American countries. bot the majority of
e Amaren rainforest (69%) 15 withm Brazil (Browder 1988), Thiz 3.8 million square kilometer
tract of land lics within a larger, 5 million square kilometer, region of Braxil known as Legal

Amazonia. Thiz area has been divided by the Brazilian government into nine political states.

»  The Forestry Tansition in Legal Amazonia

The forestry transition in Brazil started in the 1960's and has not yet ended. This paper
examines two emporil stages of the transition in temms of;  the initial period beginning in the 19608
ind ending in the carly 1%90s; and the following period that began in the mid-19808 and continues
foday, While cattle ranching s the dominete vector of deforestation in the initial stage, logging is
dominate in the second. Subsistence farming is of great impartance in both stages and will be
examined relative to the other two factors. Both stages are depemdent on curreni govermmeral policy
irends in Brazil and rates of timber use throughouot the world, One item (hat has ool bees included o
this amilysis 15 Brazilian population growth, The meazon for this iz that Brazil, unlike most Latin
Amenican countries, has a hoge Tand arca with a relatively low population.  The popolation density of
Brazil, excluding the forested Amazon region, is estimated to be 23 people per square kilomeler, o
density comparable to the United States.

While there 15 nooway [0 precisely megsure deferestation, the most gecurate method wiilizes visueal
analysis of satellite imagery combined with information on the Ume of year the photos wene (aken
relative to the intra-annual ssasomal forest felling eycle. and clowd cover,  Unfortunately, data
presented prior (o 1972 was obtained using older less accurate techniques.

Prior o the 194603 the rate of deforestation within Legal Amazonia was low, Durng the 19705
the rate increased dramatically, peaking in the mid- 19505 and declining between [938-90, Even with



this decline the most optimistic assessments estimate that Brazil is cleaning almost 1.5 million hectares
per year. The total rin forest alteration that bas occwred in Brazil wis csnmated w0 be 512 percent
by 1988 {(World Resources Institute 1990).  This figure has been criticized as being oo low. Other
estimates have gome as high as 15% (Browder 1988).

Figure | shows rates of deforestation between 1970 and 1990, These data points represent:
averages obtained befween 1970 - 1974, 1975 - 1977; 1978 - 1979, 1980 - 1987: 1988 - 198%; and
the rate of deforestution 1990 (Feamnside 1986 & World Resources Institute 1992), The second
curve on this graph represents my best estimancen of actual rates during this lime penod and s based
on the averaged daty points as well as more sobjective information found in the literature,  Standing
alone this graph suggests that the forestry transition is coming to an end, and a hopeful foture for the
region.  However, it does not reflect the complex suwation that the Brazilian Amazon faces and

represents anly the first hall of an uncerain foresiry transition

Figure 1
Deforestation in Braoal 1970 - 1989
{Feamside 1986 and World Resources Databagse 1992)
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DEVELOPMENT

»  Early Settlement

Before the construction of sll-weather highways in the 1960, transporation by land through the
Amaron Basin wazs vimually impozsible, As late as 1960, of the 6000 kilomcters of roads in the
region only 5% were paved (Mahar 1989). In a region with an excess of one meter of rainfall per
yedr this meani that, for much of the year, most roads were not usable and as a resolt liule
colomzation ook place. Rivers were equally melfective al serving as a route of transportation due o
their isolation from populated regions. Many areas simply were not accessible without air travel,

Thiz kepd economic activity 1 o mindoowm,

«  The Rubber Boom

Rubber tapping began around 1839 with the invention of 4 rebber vulcanization process by
Charles Goodyear (Mahar 1989). This marked the begmmng of the Brazilian mebber boom: the first
large scale economic activity within the Amazon megion.

Between 18700 and 1912 the Amazon mubber industry was extremely prospersus and hrought an
amount of wealth nol previcusly seen in Brazil, The secret to Brazil's success was twolold: the large
endemic supply of wild robber within Brazilian forests and a booming world demand.

Between 1897 and 1908 the price of rubber flugtuated between 75¢ and $1.50 per poumd,  Af ity
height, in the middle of 1910, prices jumped o $3.00 per pound {(Mahar 1989), This initial success
rapidly faded as new technology made it possible o extract latex on rubber plantations where more
Lutex could be harvested at cheaper prices, The more traditional gathering technique used in Brazil
wlilized o lurge number of indigenous Indians o harvest Jmex from trees within the forest.  After
1910 rubber prices gradually began to decline and by 1914 rubber was selling for 63¢ per pound.
The Brazilimn government made a concerled ¢ffort to encourage plantation farming of rubber, There
was some activity along these lines but not a successful shift,  After [910, increased competitiveness
made i impossible for Brazil to compete in the world market, By 1914 the rubber boom had ended.

= Development and the Brazilian Government

The Brazillan government began expressing interest in developing Legal Amazonia in the 1%4ds.
Two significant accomplishments occurred prior o the 19605 the creation of a new capital, Brasilia,
and the butlding of the 1900-km Belém-Brazflia Highway. This all-weather highway was created in
the four-year period between 19561960, but wis open to year-round traffic only after 1964, [t now
connects the capital with the nodheasiem city of Belém,

With the arrival of a military govermnment in 1964, Amazon development increased rapidly, One

reason, hell by the governmeni. was the expectation that development of this region would lead to



significant economic profit for the country.  Another important motive, nol widely publiclzed, was
that the surrounding countries of Peru and Venezoela were developing their Amazon regions, It wis
thought then. as it is now, that vast natural resources exist below the main forest Coor (Mahar 1989).
By estublishing self-sufficient projects the govemment believed it would be able to protoct Brazil's
portion of the Amazon from ouiside intervention.

The first development scheme within Brazil's Amazon region came in 1966 with the creation of
the Superintendency for the Development of the Amaezon (SUDAM).  Created (0 attract privite
investment 1o the Amazon region, SUDAM initiated a number of programs in 1466 and 1967
callectively known ag Operation Amazonia.  They congisted of a variety of infrastructure projects,
colomization plans amd incentive programs (0 allrac! investment o the region. As @ whole il was

hoped that these plans would make the Amazon region an integral pan of the Brazilian economy,

HISTORY OF SUBSIDIZATION IN LEGAL AMAZONIA

= Bubsisténce Farming: Infrastructure and Colonization Programs

Although ot wn overd subsidy, infrastrocture has played an essential role in providing the means
Tor dividuals and firms - exploit Amazonia af the govermment's expense.  Infrastrociure projecis
were a large component of the SUDAM plan.

These povemmental projects promoted large popslation movements thit have caused. the
Amazon to be used as a kind of "safety valve,” much like the “West™ in the early settlement of the
Limited] Stales.

The difference between the United States and Brazil is that much of the ULS. has excellent arable
land while Brazil's rain forest possesses land that 15 unsuitable for apnculture,  Unlike temperate
forests, tropical rain forests hold most nutdents in theic vegetation.  In general, soll quality is low.
When vegetation is- burmed for slash and bum agriculture or pasture conversion, the nutrients
previously in the vegeration. continuee remporarily (o exist in the soil.  After the bum, for one or two
growing seasons, crop growih ig increased bot declines quickly thereafter due to rapid leaching of
nutrients frome the soil. This §s caused by the weathered nature of fropical soils and high levels of
precipitution.  The process leaves the soil bunkrupt of vital nutrients after only o few years. The
farmer or rancher who faces degraded land must then find o new area to cut down and buom.
Repenting fsell indefinitety, this cycle has rapidly deforested large teacts of land.

Adter the construction of the Belém-Brazilia highway, the next extensive road building 1ask was
the Cuiabi-Pdric Yelho highway completed im 1965 This highway sireiches 1300 Kilometers
through the province of Ronddnia. Once a sparsely populited region of dense main-forested luml that
howged some FOLDDD individuals in 19653, ihe population had reached 500,000 inhabitants by 1983
(Feamside 1986). This rapid population growth was due largely to the increased accessibility thit the



highway brought. Since 1980 the population has been rising i Rondfinia al a rate of 14% per year
(Waorld Besources Institure 1990),  The resalt of this colomization &= that 295 of this region wis
deforesied by 1488 (World Eesources Insfilule).

Prior to 199(L the povernmental progroms which existed were aimed towards large investors, often
in the livestock sector. Many peasmnts were attrocted as well due to the large number of laborers
necded for the construction of mads,  After tus work: was done the government refused o give them
suppant. Often, after settling on a plot of land, these individuals were forcibly removed when cattle
ranchers officinlly bought this occapicd land from the govemment, This coused an uproar which
evenfuilly forced the govermnent o change s policies (Hecht 1989)

Thiz shift occurred in 1970 when the Brazilian govemnment announced the Mational Integration
Program (PIN). This was a formalized statement of the govemments intent 10 colonize large regions
of the Amazon. Through this progeam 13,000 Kilometers of roads were funded and other
infrastructure projects were carried out (Mahar 1989),  These were primarily housing construction
projects which were run through a new governmentil branch called the National Institute for
Colonization and Agraran Reform (INCRA).

Alihough the mumber of settlers was not as great a8 the government hoped. the impact of this
progrim was substantial. 1T every settler along the Trans-Amazon highway deforested only ffty of
the one hundred hectares that they were given, 650,000 hectares were deforested as the ditect resuit of
the PIN program (Browder 198%),

But this direct defomestation acopunted for only 144% of that in Para: the state most affected by (e
program (Browder 1985). Even in the highly subsidized ared afong the Belém-Braziiia highway, only
54.6% of deforestation wag capsed dircctly by govemmental incentives {(Fearnside. 19900,  The
additional delorestation was largely due to the programs’ indirect influences. By providing
infrastructure FIN pave easy access (o previously secluded regions, attracting large mumbers of
seftlers.  Figure 2 shows the expansion of the moad network between 1960 and 1985, Federal roads
expanded only graduslly while the total road network expanded af a laster rate due (o féeder mads
crealed by settlers when areas nedr the main roads were occupied or degraded. This process caused
deforestation 0 ocour 3t a faster rale,

The PIN program camicd out two distinet types of colonization projects,  Initially it responded (o
pressung exerted by peasants who were neglecicd by earlier governmental programs. This was
expressed (hrough Inteprated Settlement Projects (PICs) thal were characterized by both road
comstruction and house building and designed to attract roral farmers as seftlers,  Later the
governmenl introduced Dire¢led Settlement Projects (PADS) that consisted of mad constracion,
eliminated house construction. instead including linancial incentives encouraging settlement of cattle

ranchers. The PADs largely replaced the PICs as the govermment changed its development strategy.



An Important reason for this switch was that PICs were extremely expensive. The cost for seitling
families wis US$39,000 per person (Repetto [988A ). Additionally, the govermment saw (hat colonists
were willing o mugrate on there own, without fnancial encouragement (Feamnside 1985),  Inerest in
large scale development was reinforced by the lobbyving efforts of the Association of Amaeon

Entreprencurs, o powerful livesmock interest group (Pompermayer 984 ).

FIGURE 2
Amaronian Boad Metwork, [960-55.
{Mahar 1989
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s Catile Ranclung: Financial Incentives

Most povernment incentives throughout the history of Brazil have focused on large investors:
rmchers, loggers and miners, These incentives take different forms including: investment e credits,
meome 1ax dedoctions, and reduced rates on loans.

Until recently cligihility for the govermment's ingentive programs, reguired Mdevelopmont” al
the lamd either belore or alter receipl of the subsidy. To prove development has token place, land
owners need ondy deforest their land. This is also the manner of claiming land ownership (Hechi
1985,

Early in the history of Legal Amaronia's development, the Brazilian povernment (ommed the
Fund for Private Investment and Development of Amazonia (FIDAM) an investment fund created to
fimance SUDAM s incentive programs  (Browder 1988). The fund was sdinimstered by the Bank of
Amazonia (BASAN, 4 regional development bank., In 1973, FIDAM wis restructured and renamid
the Amaron Investmen! Fund (FINAM).

Thought to be the most infleential of FIDAM'S incentive programs were the investment tax credil
subgidies. Bepun in/ 1966, these tax credits allowed Brazilian corporations to deduct up 1o 50% of
thelir income taxes if they iovesied theze new funds in SUDAM approved imvestments in ANEECTE,
In its final fonn, prior o the demise of such sobsidies in 988, this progoun was carried out by giving
corporations common shiares of FINAM stock in the amount of the tax credit. Thiz stock after being



held for a four year period’ could be held, sold or exchanged for corporaie stock 1o approved projects
(Browder 1598

Depending on SUDAM'S view of the project, these tax credits could represent up to 753% of the
total cost of a project and could last for ap to twelve years. For projects initiated pror to 1972 these
exemplions eoulil-be as much as TS {Hecht 1984) Factors inflecotial in SUDAM'S decizsion wens;
use of regional inputs; amount of employment created; level of lechnology) effect on the balance of
puyments; wd the location with regard to prionty arcas (Mahar 1988}, Approved projects included
new ventures ag well as improvement or expansion of old oneg (Hecht 1984). Due fo the incentive
structure there wis 4 rapid expansion of projects between 1966 and 1972, during which 368 projects
were approved (Hectit [984). A8 seen in figure 3 the number of projects increased dramatically in
1967, amnd peaked at seventy projects in 196%. Gradually their numbers decreased until 1972 when
they dropped abruptly due to the ending of this incentive program, Between 1963 and 1983, 808
projects received tax credits with a cost totaling LS31.4 hillion (Repetto 1988A), This large mmount
of money went o relatively few investors. Table | zhows the distribution of theze ax ceedils in
greger detail, Almost 35% of the funds went o 39 logging companics and another 42% went o 470
livestock operations (Répatto 19853A).

FIGURE 3
Value of Fiscal Incentives (o Livestock Investments, 1965-78
{fmitlions of 1976 cruzeiros)
(Heachi 1984)
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TARLE 1
Dismbution of SUDAM Tax Credil Financing by Sector and Year.
{thousamds LS. dollars)
(Source: SUDAM. Taken from: Browder 1988)
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In addition 1o these subsidies, there was an income Lix excmplion program. 1l 4 corporation
mproved a SUDAM-approved project through expansion, modemization or diversification prior w
1985, it was eligible for income tax exemplion on revemes generated by the projects for a period of
up te 10 years (Browder |988)5 By 1983, 843 prijects received income lax exemptions granted by
SUDAM. Of these projects, 39% were ranches and 115 were producers of industrial wood prdducts.
Additionally, operating losses of SUDAM-approved projects could be deducted from other laxahle
income, including income made owtside of the Amazon region (Repetio 19884,

Another program encouraging deforestation allowed cirporations to receive loans ar highly
discounted prices. During the 19708 these discounts were as much as B53%-Y5% below commercial
interest mies (Repetio 1988B). Between 1981 and 1983, expon-based corparations were given
subsidized credil up to the amoun of the value of their exports,  Companies were able 1o obtain loans
averaging -30% after inflation during this penod (Hecht 1988). I was profitable for these
cirmorations (o ke a loan and do anything with i including non-investment spending.

Fimally. a strong finzncial incentive (hal encourages deforestation is cheaper tax raes for
agricultural land than for forested areas. The effective ax rate for agriculture is around 6%, while
non-agricultural taxes run between 35% and 45% (Browder 1988), It iz gencrally thoeght that the



purpose of the policy 18 1o encourage the production of food and export goods. The result has been

to encourage deforestation.
The programs outlingd here have allowed Amaconian large-scale cattle ranchers o fournsh.

Some etfort was made in 1979 o slow deforestation through a law stating that densely forested land
in Amaronia would nol receive subsidies, Unfortunately, three major loopholes existed within this

law,

[]  Substantial areas of forest which continue (o be altered by provious projocts

are still #ligible for =ubsidies (Hecht 1985, cited in: Amderson 1990)

21 The cxtensive wroas which are clagsified as “tranzition forests”™ are eligible,

These are areas which are combinations of screb band and dense forest (Dicks
[9R2, cited i Aodesson 19900

3] Thereis a very restrictive deflmition.of “dense forest” (Feamnside 1985

The Brazifian povernment suspended tax credits in 1988 and subsequently canceled them
1929 {World Resources Institute 1990), The reason for this abrupt policy shifl seems o be doe to
public opinion around the world, in addivion te that ol e World Bank and the Inter-American
Dievelopment Bank. These two banks, which Brazil depends on for loans to pay import bills and ifs
large foreign debl. were hesitant of losning (o a country subsidizing large-scale deforvestation
{Lenssen 1989},  Whether thiz scgment of the forestry transition has ended remains o be seen. IF
Brazilian governmemal policy continues 1o discourage cattle ranching this vector of deforestazion will

likely be permanently diminished
CATTLE RANCHING

+  InfNuence on Delorestation

Though currently on the decline, cattle ranching 15 the number one cause of deforestaton in the
Brarilian Amazon. Acconling to one estimate, it caused the conversion of 70,000 square kilometers
af rain forest land to pastures by 1987 (Serriio and Toledo [990). Other estimates put this figunc
much higher, (o as many as 94,000 square kilometers by 1980 (IBGE 1980, cited in Anderson 19W50),
The mnches formed out of this land were generally very large. Some of the larger ones include:
Liguigas 6,780, Volkswagen | 3% and the 72{-square-Kilometer Armour-Switt/Brascan/King Ranch
iBrowder 1988).  Although all ranches are not this massive, 70% are greater than 10 squars
kitometers (Mahar 1989). The estimated percentage of land deforested by nmches iz 72% (Browder

988D,



«  Longevity

Typically when a pasmre 15 formed, forests are curand bumed in the dry scason and then planted
with some tvpe of African formge grass. These grasses generally grow well for the first two or three
yeurs bul growih then starts to slow. Within ten years the phosphorous levels, which were initially
boosted by the biomass buming, retum (0 previous levels. AT this point pasture grasses. arc gradually
tnken over by inedible grasses and shrubs (World Resources Institute 15990), To combad this situation
ranch owners hire individuals (o periodically cot down unwanted shrubs and bum the ared again,
Although mitially, with increased phosphorous levels, grasses again grow well, the productivity of
each additional buming has diminishing retums (World Resources Institute 19903 1 18 thought that
in order to sustain & pasture, during the first year one pnimal per hectare ¢ be maintained while
only .25 animals can be mamntained per hectare after the first five vears (Mahar [959).

Table 2 demonstrates the extensive nature of pasture degradation in Amazons, ranging from
17% 1o 54% in the 1970's, Since 1981 ihis problem has worsened (Feamnside 1986). This is not
surpnsing for two reasens;  Brarilion pasturés are not sostainable for more thin ten years without
excessive fertilization due (o poor soil gqualitys and ranchers can makes mors money an e long-term
if they owerpree their land. This is shown in table 3. Here it is possible to sec the profits made both
by the corporation owning the ranch and that of the overall profits of the ranching endeavor. The
difference between these values is the percemt which SUDAM subsidizes. There 1s a positive
correlation between profits and cattle prices as well as Jand appreciation, There i only one sieatlo
where the rancher loses moncy; when cattle prices are low and the appropriate level of gracing is
tuking place. Ranchers can always improve their financial situation by overgrazing a plot of land.
Once 3 pasture is degruled i is passible (o recuperate it al a substantial cost. This has not occurred in
the past because it was cheaper to move onto pristine land and get new subsidies from the govermment
{Mahar 1989).

The long history of governmental subsidization of cattle ranches in Brazil has resulted in more
cittle ranching than otherwise would be present. Several studies have examined the profits that can
he made in Braxilian ranching with and  without govemnmmental zubsidics. Here 1 will examine two
conducied by John Browder.

The first study looks at ranching profits throwgh the cost-benefit analysis of producing a single
125 grom hamburger (Browder 1988). The estimate of the cost of establishing and: operating 2
typlcal Amazon cattle ranch is US$415 per hectare over a five yeur pericd while, the revenue gained
by such a ranch 1% placed af USS113 per hectare. This can be seen in table 4. A previous study
concluded that it takes approximately 6.25 square meters (Q.0006235 hectarcs) (0 produce one 123

gram unit of beef (the typical size of a hamburger) (Uhl and Parker 1986)  Through multiplication



TABLE 2
Estimates of Extent of Pasture Degradation in Amazonia
(Feamside 1986)

Percent of
Pasture Area Dateol
Degraded Estimate Lacation Method Reference
17 1979 Amason Limstated Serriio 1979,
region
2 1974 Braziliam Unsrated Serrlo et al.
ATaron | 274
17-24 [980 AmiEon “UnofTeeial Toleda and
Basin eports. . " Sercdo 19759,
44 1975-1976 Barra de Gargny LANDSAT  Tardin e al
and Luciar, 1978,
hlitley Cimossn
30+ 1980 Paragominas.  Unstated Hecht 1981,
Pard
54 1977-1978 Paragomings, LANDSATdos Santos e al
Pari | 7L,
TABLE 3
Intemal Rales of Retum (o a Typical SUDAM - Approved Livestock Project under Two Seenarios
[prercant)

(Sewrce; Mahar 1989, Originally adopted from Hecht, Norgaard, sl Possio (n.d.))
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«  Profitability and Subsidization

it is found thar while the cost of producing a 123 gram hamburger is LS30.26, the revenue
camed is USS0.085, There is a net loss of USE0.175 per 125 gram unit of beef produced. The
difference between cost and revenue must be paid by the Brazilian government if such ranches are (o
sarvive economically,  Additionally, some margin of profit must encourage (hem 1o stay in the
bsiness.

In tahle 5 we sec 4 similar scenario (Browder 1988). Here the benefits many mnches receive
from the Brazilian government 15 included.  The analysis considers a typical 200 squure Kilometer
caltle ranch over a period of 15 years, afier which it i§ assumed the ranch will shut down. The study
inclutles bith the sel up costs and the revenues made from selling the land, remaining cartle and
equipment at the end of the fiftecn-year perod. 11 is assumed that land prices increase 2% over the
rafe of inflation

Ag in the previous example this firm will lose money without govemmental aid, While its total
invesmment is over USSS, 1 million, revenues are only US$2.3 million, This leaves a US328 millon
gap, & 55% loss. Through the sensitivity analysis we see thal some profit can be made if cattle prices
double, However, raising land prices by 3% per year instemd of 2% changes the results only slightly
and our firm will still lose a considerable amount

The second hatf of this analysis shows the extensive role that the government plays. Unce all
incentives arc pul in place the wial outlay for investment drops to less than 15% ol the original cost
Accordingly, the net present value of the ranch rises by almost USS4.2 million.  Now extremely
profitable for its owner, this ranch is guile costly Tor the Brazillan govemment.

Untif recently, the goverment spent, on average, US$5.6 million per year on a Iypical subsidized
ranch, Tius expendiure is twice as much as if the government had undertaken the ivestment directly
{Repetto 1988A). Subsidizing 470 such ranches over 4 seventeen year period ending in 1983, gave
the government & (otal fiscal cost of over US$2.5 billion (Repetto 1988A).

But, between 1973 and 1983 operations subsidized by SUDAM accounted directly for only 30%
of deforestation and less than bhndl of deforestation caused by pasture conversion (Browder 1955,

Other forces are ol work encouraging ranching including the previously mentioned indirect
subsidy of infrastruciure,  Another possibility 15 thar SUDAM-subsidized ranches are inherently less
efficient and thus less profitable than independent oncs,

I o 1980 study ‘it was found that more than SO,000 ranches were gconomically viable under
some circumstances (Repetto 198840, This viability did not translate into profits nearly as favorable

as those of SUDAM influenced operations. Here initial capital costs for land clearing, pasture



TABLE 4
Cost structure and refurms on Typical SUDAM beel canle ranch doring
itz first five vears
(LLS. dollars per heclare during lve-vear development period)
(Browder 1988)

Capital Investment

[. Land cosl 31.70
2. Forest Clearance

a. Manual 6595
3. Pasture planting 26.36
4. Fencing 1%.35
5. Boad building .31
f. Miscellaneous constructions .25
o Cattle pequisition HLET

Sulstetal 241.82
Five-year operating costs
L. Labor costs 26.16
2. Herd mainienance 2000
1, Posture musinifeiance 47,54
4. Facility maintenance T4.35
5. Administration 4,11

Subtoial 17300
Total costs 414,78
Total revernues 112.50

TABLE 5
Economic and Financial Amalysis of the Govermmenl- Assisted Cattle Ranches in the Brazilian

AINEZOn
(Brovwder 1988)
Met Present Total Investment NPY/Investment
Value Dutlay Cutlay
(L1.5%) (TIS%) (1) +(2)
L Economic Analvsis

A, Bazse cise -2 R4 000 &, 140, T -.55
B. Scnsitivity Analysis

L. Carle prices doubled L1380 55700 £ L0

2. Land prices assumed -2,300.370 3,043,700 -45

rizing 3% fyear more
than inflation rafe

Il. Financial Analysis
A, Beflecting all investor 1275400 T53.650 +2.49
Lreoentves: e credins,
deductions and subsidized

lzans

B. Sensitivity Analysis
L. Inferest rate subsidy 45 HMh T53.650 w113
climinated
2. Deductibility of osses Trom -655, 500 153,650 -.a7

ifher taxable income also
climmated




development and stocking were about USH400 per hecrare. The revenues thai these operations
received after opening were USS60 per hectare. Only after seven years wouold such firms make a net
profit, By this fime nutrients within the land would be running low and contineed ranching would be

difficul, These operatdons are zeen o be only marginally profitable (Bepetn [98EA )

*  Land Speculation

A reason often cited for the continued popularity of cattle ranching is land speculation.  This. in
parl, is & result of the extreme inflation Brazil has faced throughout the lasi ten years,  Between 1950
and 1988 e anoual infiation rate averaged 188% (World Bank 19903,  Figore 4 shows the
precipitous rise In inflation between 1970 - 1989, The unpredictable and extreme nature of the
Brazilian inflaticn rate has encouraged people to hold assets in forms other than the rapidly
depreciating Brazilian currency. Land, dollars and indexed bonds can hedpe an investors’ profits

from Inflation and are extensively used. Land acquisition is popular for two reasons:

1] The favorable tax rates for agriculoural land, as low as 0%, have made cattle
ranching a vscful tax shelier (Browder 198 )

2] The rate of increase in value of Amaronian ranch land haz consistently risen
faster than inflation (Hecht 1985),

The amount that land appreciates depends on (he region that is chosen, As seen in figure 5,
lamd prices have soared in Eonddnia in recent wears, Other areas within Amazonia have also
appreciated quickly, though perhaps to a lesser degroe,

Just as inflation is unprediclable, land tenure i oflen notl secure in the Brazilian Amazon and
subsidies are uncertaln fromy ong vear [0 the nexi. Thiz uncertainty has cauvsged land bought for
speculative purpozes o be used for projects that gencrate short-term profits (cattle ranching, and
fimber éxtraction), amd grave covironmental losses {deforestation and land degradationy. “The ¢ of
tax subsidies in [989 should help case the pressure of speculative land holding, but without a
dampening of its driving force, inflation, it can be éxpected 1o continue to be a problem.  Subduing
runaway inflation bas slleded every altempd by the Brazilian government snd in the shori-term
appears (o be a problem that will persist.
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LOGGING

»  Cwrrent Trends in Braeil

The effects ol the timber industry within Amueonia have historically been slight when compared
with ofher forms of deforestation. Wiale Brazil possesses 31.7% af the world's volume of broadicaf
timber (Erfurth 1974, cited in: Browder 1988), it supplies less than 0% of the world production of
tropical wood products (UNIDO 1983, cited in Browder |988), This element of the forestry
transition is just beginning, Logging is expected 1o increase over the next several years, largely due
to the mapid depletion of tropical forests in other ancas.

The legging stage of the forestry transition has started but is still in its infancy, In 1960, logging
aecounted for only 6.3% of natonal industrial ootput, but by 1980 this number hal dsen o 12.9%
(Repetto 1988A). 'While the timber extracted (rom the Amazon region of Brazil has been on the se,
other areas within Brazil have not kept pace. Between the years of 1975 and 1985 the share of
Arzon timber production has gone from 14.3% of the national total (4.5 million cubic meters per
year) to 46.2% (19.8 million cubic meters per year) (Mahar 1989),  These numbers do not reflect
the very gradual and speradic evolution of the Brazilian timber industey.  Figure 6 shows thal
roundwood mdustrial prodection between 1970 - 1989 although rising, has done so ab an uneven

pace.
FIGURE 6
Eoondwood  Industrial Production 1970- 1989
(World Resources Database [992)
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The amount of deforestation attributable to logging is unclear due (o the cximction practices
often used by loggers. Traditicnally loggers will harvest timber from tracts of land given o them. for
a fee, by the govermment, In Brazil, logpers often come (o recently deforested areas and harvesi
selected trees causing very lintle outripht deforestation (Mahar 1989), 1In the short-term this has held
trug because it is economically profitable for loggers (0 use existing roads. localizing deforestation.
In the longer run these “prefabricated” logging routes will nol support timber demand as
governmen! roud building schemes slow, the available timber is removed and world demand
increases,  As these timber resources are depleted, loggers are poing 1o more pristing areas. By
creating roads logeers encourage extensive deforestation by settlers who Nlock o 1the newly opened
Farnd.

hany Asian tropical forests are characterized by high densitics of commercially valeable trees
(Feamside 1990). In Braeil trees of the sume type do not tend 1o grow together, but insteadd different
tree species are intermingled over large areas. This makes the loggers job more difficult and means
thar they will tend wy extract & very low number of trees per hectare, but will need a vast area of forest
b extract a relatively low number of trees,

Selective logging tends o be highly destructive even when the influx of setilers s oot considercd
While 3% of the trees are removed in a wypical tmber operation, in the castemn Amazon, one study
suggests that 545 of the trees wore damaged during logging and road building (Uhl efal. 19853 A
secomd study done near Belém, found that while only 2% of the trees were harvestod, 26% of frees
with diameters greater than four inches were killed or damaged (Uhl and Vieira 1990, cted in Brooke
1990),  Additionally, the canopy cover wag cut from 20% to 43%, leaving the forést open o

increased damage from winds, tain and fire (Brook 194900,

«  Forestry Transitions throughowt the Waorld

Logging intensity depends wpon a combination of the supply of and demand for wood, The
sustainahitity of this siiumion will depend on whether trees are treated a5 4 sustainable harvesl or are
mined. Looking at this transition in other limber exporting tropical countries, shows that the
petential for extensive deforestation is great.  There have been virwally no countries that have
succeeded in sostainably managing their tropical forests with the possible exception of Trinidad
(Byan 1991), In 1985, the Warld Resources Institute came (o (his conclusion:

"By the el of (he century, the 33 developing countries that are now nel exporiers
of Torest products will be reduced to fewer than 10, and ol developing country
exports of industrial forest products are predicted to drop from their comment level
of more than USHT billien (o less than US$2 billion" (Warld Resources Institute
1985)



Countries begin this transition as large tmber exporiers, As resources shrink, exports diminish,
and these countries become net importers ol timber. This particularly bleak foresiry transition ends
with a very low percentage of forest cover and is nol uncommon in tropical. limber exporting
countries.  Historically within Southeast Asia, exports to Japan, the world's largest imporier of
tropical timber, have changed over time as timber stocks diminished; beginning in the Philippines in
the sixtes, 10 Indonesia in the seventies and finally to Malaysia during the eighties (Nectoox amd
Kuroda 1989, cited in: Postel and BEyan 1991), Malaysis is presently the world's largest exporter of
tropical timber, but it could be a net imporer within the next decade if current deforestation mates
continue (Postel and Eyvan: 1481,

West Africn has experienced a simifar trend. In the 9705 Nigeria became o net importer of
timber after years of being a nel exporter. 10§48 fedarcd that Cote d'Tvoire and Ghana will become net
imporicers [ater in this decade. Cote d'Ivoire already has a declining annual harvest, from 4 million to
lezs than | million cobic metecs of wounl (Poor 19899, In these countries deforestation 15 ool dos

solely to the timber industry, but logging has played the leading mle,

«  Forest Sector Subsidies and Taxes

Unfortunately, subsidies and taxes are often employed in favor of the rimber industry. An
exireme case is in the Philippines where revenues made by forest exploitation do not even cover the
infrastructure and adminisirative costs incamed by (he govemnment (Boado 1988). The United Staies
is in a similar position, 100 million is lost every year through s subsidized timber industry, 1t does
this by sclling timber. from over 100 million acres of lanl. ot prices below its own gowing, mmad
bullding, harvesting, and selling expenses (Repetio 1988A). The only people who profit from this iz
the timber indostry.  In developing countnes these legging companies are often controlled by
Ioreign corporations.,

The three things that developing countries generally want through logging subsidizalion aré: an
increased GDP, expanded employment, and increased foreign exchange camings (Repero 1988A ).
These countrics attempt to meet these goals by creating a complex array of taxes, subsidies, and
protectio,

One especially damaging policy used in many countries is validating a nmber concession for 4 sct
number of years. usually hetween 5 and 20, If the fimm receiving the initial concession does not
believe il will regain access over the area after il expires, it will Iry to maximize shon-term profits.
I'he natoral resolt of this pohcy 15 for the logging firm o move in as fasr as ic1s able and extrac) a
maximuni amounl of tmber.

The purpose ol this policy is v have companies log certain areas for a stipulated period of time
arel then allow the forest to regenerate for a specified penod.  Unfortunately, once roads are built and
areas cleared it is very difficalt to keep subsistence farming amd other activities from coming into an



area.  Additionally, povemments, eager o increase cash flow, often fail W wait long enough for the
second harvesting, . In cither situation further devastation of the forests resulls (Répetto 1988A).

The ramification in most Nmber exporfing developing countries is that governments have looked
(o short-term ways ol increasing cash flow bul instead have caused “economic amd ecological losses
[t gai] hand in hand.” l{kl:rw_'lm 19REA)

I predict that the Brazilian timber industry will hive high rates of sustmned growth in 1he near
future, In part this may be tied 10 governmental subsidization, but will be driven by pglobal demand
for tropical timber @8 world markets dwindte,  [f the World Resources Institute is comecl in s
extimation of declining global forest resowrces this situation could oecur before the tum of the
century., How this stage of the forestry transition results will be dependent upon governmental

decisions oo bose 30wty o ase J18 Tores) fesounce,

POLICY RECOMMENDATIONS

There are specific steps that the government of Brazil needs to tike in order to minimize the
amount of deforestation thal occurs in the fufure, Unfortunately, measures mstituted now, afler thimy
yeurs of a concerted effort to develop the region, will be more difficalt and costly than if begun
hefore this developmental effort. Thirty years ago development was dependent on govermmental
infrastructure; Legal Amazonia was essentiplly impencimhble W large-scale colonizution or other
development, Eardy in the Amaron's lustory the Brozilian government was the engine of
delorestation and without i lide would bave taken place. With roads curmrently strefching throgghowi
much of the region, more recent development has niot hinged on governmental incentives, While
ending these programs has slowed deforestation, it cannot stop it forest destruction can now occur
independently of govemmental subsidization. Land speculators. the landiess poor. and logging
companies, with the help of pre-buill mads, find it beneficial 1o cxploit the region,

For this reason inaddition o ending all subsidization progrims (he govermment must enlorce
laws already in place regarding forest exploitation by actively disconraging new setlfers from coming
to (he region and preventing unauthorized logegers [rom removing limber and other illegal forest
clearing. This policy shifi from promoter 1o active prevenmor of deforestation has already begun.
Thmugh the use of live helicopters amd 60 trucks forestey agents have sought out illegal burning and
by 1990 had collécted millicns of dollars in Goes (World Resources Institute 1990). A publiic
information campaign bas also been imstiuted w0 dizcourage deforestaton {World Eesources Insoiuie
19423, While undoubtediy expensive, sech measurcs must be sustained i oneontrolled deforestation
is 10 be prevented

The tax strocture should be modified to discourage deforestation of privaely held lands  bui

encourage the exploration of sustainable forest prodocts.  Thig could be done by considerably raiging



the current 6% tax e for aeiiculiural land amd lowering the rate of forested land o some point
below the new agricultural rate.. Taxes should also be structured so that agroullural tox rates wne
higher than tax rates for other non-forest activity 10 discourage speculation.

Ownership laws, for individuals should be changed (o make it more - difficult (0 acquire new land,
Chwwniership showld be confingent upon the land’s sustainable wze, and pozsible only in regions that
have dalready been disturbed.

Logging companies should be strictly regulated, Concessions should not be made for a set
period of time hul be contingent on the companies sustainable extraction of timber, The cost o
preventing seitler migration to dareas with new logging roads should be paid for by the rimber
company,

Policies 1o prevent subsistence fammers from settling in the Amieon will be quite difficalt due 1o
(he resources needed to implement them. The first step that needs to he taken is o mtroduce social
programs for the urban poor,  Such programs would wltimately discourage movement into the forest,
Likewise, similar programs need o be started within the Lepal Amaxonia for current residents o
stabilize their land use practices.

While the population dengity is 23 people per square kilometer in Brazil, 4.5 percent of the
lindowners hold 81% of the farmiand (Caufield 1984, cited in: Anderson, 19900, Although the per-
capita income i 1988 was 52160, the lowest 40% of the housecholds made only $360. These factors
created great inequities that have caused undoe pressurs on forested lamd,  Land redistribution would
immediately benefit the majority of Brazil amd would largely solve the problem of the fuial poor,
Admittedly, this 15 unlikely 10 gccur and would reguire the government o take land from those with
the most power within the country. Undoubtedly these individuals would not willingly make these

sacrifices and the government’s ability (o make them do o0 18 guéstionable,

CONCLUSIONS

Brazil faces serious economic and enwironmental problems. Whether it is able to improve these
two situations simultaneowsly will depend on actions taken within the government, Such solutions
will not be easy, Ceriin actions can be taken mare painlessly than others, bt all will demaml
courage by the government (o take pofitically unpopular positions,

In the past polincs has posed, lmuatnons on economic forces that normally exist within Brazil.
Muarket-distorting taxes anid subsidies wre often impesed as & resull of pressure from powerTul groups.
Typically thess groups are nol representitive of the less fortunate majority but of those who already
wicld power. As it i throughout the world, this skewed representation is because the disadvantaged
tend not to be as well vrganized or have the resources 10 wage successful battles.

Within the nexl twenty years many, of the canth’s ruin forests will gradually disappear, Brazil's

Amazon region probably bas looger than (his due o0its vast size; Whether il continues tooexist will



depend upon the amount of pressure exerted on Brazil imternationally, and the speed of reallzation
by the Brazilian povermment that their nutural enviroonment is an integral pant of successful,
suslainable development.

The two parts of the forestry transiton that | have examined within Brazii have in the past been
influenced by amd will in the future depend on governmental policies. As of 1988, all subsidies 10
cattle ranches were suspended. If the government is able (© continue this policy. ranching should be
reduced over the long-term. The data for the mumber of heads of caile over the past 18 year
(figure 7). shows that they have fluctuated a great deal, bor a ling fitted 1o these points shows the
number of cattle overall hag been: decredsing over this 28 vear period. The yearly fluctuations are
likely a resull of many factors working in concert with ane another; inflation, caitle prices, subsidies
etc, The longer term: decling §5 more likely due to a decling in the number of hectares of active cartle
ranches. Thiz decline does nof necessarily reflect he amount of deforesiaton dircclly, since an ares
created as & catile ranch deesn't necessarily have cattle and may be simply vsed for speculative
purmposes. It does however lend support to the notion that cattle ranching iz on the decling.

FIGURE 7

Yearly Cattle Increase 1972 - J59910
{World Besources Databage [992)
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Even if Brazil continues its cessation of extensive gubsidization it will sl face the growing
problem of land speculation,  While land specolation will always be popular in an inflationary
environment, it can be reduced aml discouraged with proper governmental policies. Changing the
tax structure could have 4 significant and immediate dampening effect

subsistence famming in the shont-term will continue o be a major concern but should declingin
the [ong-rub doe toa popuiation shitt Tom mral (o orban areas 45 seen in figure B, I estimations by



FIGURE 8
Rural vs. Urban Populations 1930-2025
(World Rescurces Database 1992}
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the Wiorld resources Institute are correct, this should result in decreased farming in forested areas over
the nex) thirty years,

Logaing 2 a sector ol increasing importance in Brazil. Undoubledly, due 1o limitations o waorld
supply, the Amazen will eventually be under great pressure for timber production.  This may cause
only & moederate increase in deforestation of appropriate techniques are used o extract only valuable
trees. More likely, as in the past, techniques will be gulie destructive and as tropical timber becomes
scarcer @ préater number of species will be deemed economically viable: This could result in a
transition that 15 far more devastating envirommentally than the preceding caitle ranching transition.
While significant, cattle ranching has until now been responsible for the deforestation of less than
1% of Afmazoni.

Logging, unlike cattle ranching, 18 potentially profitable for both the fimber company and (he
Brazilian government i the shon-term, Economic pressures that inherently haunt less developed

countries will make logeing very appealing and difficolt for even a well meaning nation to avoid.
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THE TRANSITION FROM A PREDOMINATELY AGRARIAN SOCIETY TO AN
INDUSTRIALIZED SOUIETY IN SPAIN

Tamara Carnovsky
Introduction

As s the caze with many other countries, Spain woday 5 a medem, indusioal, demeocrbe siaie
However, thirty years ago it was sl a truditional , predominately agrarian society. The magnitude
and velocity of these changes 15 what makes Spain unigque. In order o understand the ransitions of
these various sectors and their implications, one has (o understand the drving force, the economic
revolution, This revolution is deeply roated in the historical foundations of  Spam amd bas resulied
i what bas been frequently called the "economic miracle” (Salisbury, Theberge 1976).

Histosically, Spain was a country whene the land wis maldistributed, Uniil the agrarian refonn
fw of 1932 was passed, approximately 8% of the landowners owsl 90% of the land while 925
of the Lndowners owned 105 of the Fand {Thuga 1993). Since the land generally served as &
symbol of prestge. there was no inlegrest o modemize il in order 0 stimulate the ecopomy.  In
acddition to the fack of cultivaton, there was an absence of o strong, industmalized strucore
characteristic of developing countrigs.  The societal structure was maintained by a weak interior
markel, caused by o lack of buying power, and @ weak extenor markel, doe o abil industres
increasing production costs.  Additionally, any capital from foreign exporns was nob uriversally
distributed. This provoked an increase in prices bul not salares. The inflation thar permeated the
sociely resulted in the general sirike of 1917, However, the agricultural and industrial mevolution
wis not possible ar fng tme dee 0 an ahsence of cconomic reforms which impeded 1he
improvement of social conditions,

Eventuially, the orentation of Spain's economic policies shifted drastically beginning in [953,
which led 10 progressive removal of the exiensive isoladomst controls that had eardicr nuled over
Spain's mtemal and extermnal economic relations. These policies openad the doors Tor foreizn
investment and lounism. I 1955, Spain allowed the United States o establish military bases
within the country in retum for economic, wechnological, and medical support. With the financial
arel advisory assistance of the Intemational Monetary Funed (IMF} il the Orgamzation for
Eurgpein Economics Cooperation (DEEC), which was the predecessor of the Organizagon for
Economic Cooperation and Developanen (QECD), Spain embarked on a stabilization progron ami
p period of development in 1955. The economic growth mesulting from Franco's plans of

1|I_=1.-|:[|:J1|:|:u:ul Cacilitated fumher economic liberalizaion



In many respects, these plans were criticized because the industrialization process wis quils
rapid. Thus. there was not sufficient tme 10 obtiin realistic objectives.  For example, as in other
comntries, scanomic development tends 10 be concentraled in particular areas leaving the rest of
the country inmpoverished and wniouched by smlusinad growth.  In Spain a5 in Ity the nonh
prospered while the south stagnated.  Additienally. the urban centers of he periphery droned the
surplus population from the impoverished center.  These consequences facilitated the need for
palicy changes on growth and resounce mobilization

This paper describes the complexity of interaction of vanous sectors of  fransitions resulting
from 4 society's response o ceonomic stimulation.  Additionally, this paper describes society's
vulnerability 1w these sectors and how it can alleviae past problems and make funere decisions by

reflecting on the historical development of the country.

Transition Theory

Iiv orcberr 10 study how Spain ransformed rather guickly into o medem . industrialized state, 1
will use transition theory as a puideline,  William Droke provides a common framework which he
explains populatonyenvimonmental dynamics as a family of mansitions,  Within cach Irnsition
there is  critical period when rates of change are high and socictal volnerability 0o danage is
increased (Drake 1992),  Societad vulnerability can be further elevated hased on the following
factors: mmne affects, hmed feedback systems and key relanonsiups becoming out of balance.
All of these factors influenced Spain's model of development and will be discussed during the

anal ysi= of vanous sectors,

Data and Methodology

The transitions were analyzed at both the national and at times sub national scales.  The
national data illustrated the general rends. The sub nabonal data examnes the capital of Spain,
Malrcl, the eastern region of Cataluna, the southern region of Andalucia, wl the nothem region
of Astunas, The following map visually illustrates the focation of these regions within Spain and

provides a clear representation of the country and its boundanes.
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These regions were selecied in order to show the imbalance berween the industrialized regions
Madrd and Cataluna. compared w0 the less developed area of Andalucia and  Astunias,

Additiomally, Madrid was selected not only because it is the capital and a rather industnalized area
hut alse as 4 reference point indicanng the histoncal impact of control it has exened on the rest of

Spain.
Some of the data is from a unit of the Spanish government called B Ministero dizl Portavoe del

Gobermna. The information was incorporated into & database of economic and secial indicaiars




rnging from 1900-1993. The remaning data was colleoied from the World Resource Institute's
{1992 database and cited literature.

Demographic Transition

This transition measures the increasing and decreasing fuctuations in otal population growth
over fime. In the beginning of this ransition, binhs and deaths are both high accounting for a
murnmal rate of growth. During the mansition, death rates drop drmatically and eventually, atter
some time. birth rates decline until it 15 in elatve equilibriom with death rates, When birth rates
der it dlecrease with death rates, a populidion boom occors, At this time. society's vulnembility 1o
damage 15 miensified and may be complicated by other transiions cccumng simulianecusly.

Decreasing death rates wsually occur because of better health conditions resulting from an
empiss on technology and education.  Addinonally, death rates may decrease because of o
reduction i palitical motivated wars and conflicts,

A reduction in birth rates can be demonstrated by a set of  mumally shared explanatons
commen o all advanced societies.  One interpretation may be due 0 a socological change in
meniality, For example, a5 inequality bemween the sexes namrows, women Becomes morme integritedd
In the workplace devoting less ime o raising a famnily,  Another explanation may be due w0
economic changes within the society, For example, [ assume that ferality behavior in response 10
an economic cnsis for an industnalized country is guite different from that i an agrarian country.
I agrarian country, childeen are viewed as an asset o improving o Gamily's ecconomic situation
because there are more hands @0 help with agrculural production, However, in an industrialized
country, there 15 a lugher standard of living and & higher level of education.  Therefore, when the
incorparation of young adulls in the workplace is difficult, there will be fewer mamiages and
fertality rates will decrease because the costs of rising a family has increased.

I examimng Spains demographic ransition. it appears 10 be in the late stages of ifs transiton.
Binh rates have declined 1o a Jow of 125000 from a high of 215000 during the baby boom yvears
of 1955-1965. Death rates are rising slightly from a low of 5000 m 19835 filling in the sap
telween births and deaths, T would speculate that deaths were extremely ligh prioe 1 1939 due 1o
the civil war i World Resource Database 19923, When Franco gained power in 1939, death rues
probably decreased shamly from the strong political contrel of the govemment.  However, death
rates probably increased just below the high levels seen durng the war days due 1o isolationist
policies obstructing the intreduction ol outside  lechnology 1o mmprove  bealth conditions
Adlelitionally, these policies inhibited economic growth thus, prevennng bener living conditions and
the availability of education. In 1955, birth rates are increasing and death rates are rather low, |
would assume that these tremds are a direct consequence of  the change in economic policies

creating a penod of development thooughs forergn investment, wunsm and idustnalizatgon, There



15 @ significant decrease i binth rates in 1975 This is probably do to the change in sOCely's
mentality resulting from the death of Franco in 1975 paving the way to the transition owards
democracy

For example, one apparent change was in the role of women, Unil May 1975, married,
Spanish women were not able to open & bank account, to apply for a passpon, and buy & car or
work without permission from their hushand. Between 1970 and 1974, open revolutions against
the regime existed in hopes of proveking an increase in freedoms, One and one-half miilion women
entered the workplace for the first fime and this portion of the populaticn continues to increase, In
1980, 37% of the workers were women while in 1990, this number increase to 33% (Montero
1993).

Additionally, during the latter stages of Franco’s regime the sconome plan for development
enables more people to obtam a higher standard of living. This resulted in the establishment of the
middle class. Consequently more families were ahle to send their children 1o universitics which
stimulated a change in mentality conceming social and political frecdoms. Additonally, education
15 available for the newly created middle class formed from the stirnulation of the economy (Carr,
Fusi 1979),
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This table indicates a corresponding increase in education dunng the vears when binh rares
decreased significantly. However in order 1o further illustrate the dernographic transition, 1 will

andlyze toral population, population growth and fertility rates,
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The population of Spain has nsen at an exponential rate and is projected to level off due 1o the

later stage of the demographic ranzition and the various trends in population growth and femlity
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Ferulity rates is another pigce of evidence 10 support the irends in the demographic ransilion
ooourmng al particular pomngs e tme. The fertility rate declines cominually. with small
ascillations, until it reaches & mimmum of 2,16 children per woman n 1939, the vear of the cavil
war. In [940-1941, the rate recuperates and stabilizes dunng the 40's at approximately 2.8-2.9
<hildren per woman. In the 30, the rte declines agam unl it reaches 7 45 children per woman in
1354, 1955 signifies the beginning of an increasing ferlity rate uniil 1965 when it reaches 4
maximum of 2.98 children per woman. In 1976, the rate drops 1o 280 and from then on the
fernlity rate drops dreamatically 1o 1,68 {Anolin 1990}, Todav, Spansh women of childbeanng
age now have an average of 1.4 children. One sel of evidence 1o suppont the decrease in fertility 15
an analysiz of literacy raes.




TABRLE1
Level of literey between Males and Females
World Resource Institute Dabase

Male Female
[ ) 930 BT
RUSTH 074 034

e e e e e e e e S e e

Table ©indicates o siznificant merease in temale lleracy between 1970 and 1990 This
Incresse comesponds o the decrease of lerility rates beginning in 1976, | would specilate that
with an increase in literacy more females cfitered the work force, thus decreasing the amount of
lime devoled o rising a fammly, In order o further illusirare the meorpontion of wamen in the
wiork force, I examined the trend of females nearing children in specific age IS,

TABLE 2
Birth Rate Specilied hy Age (0/00)
INE. Movimicnio natural de fa poblacion

Years Age Groups
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This fable signilies that not only are Spanish women having less children bul also they are
younger when they reproduce. Additionally, the larpest number of births occurs during a shomer
time frame. This data is consistent with e changing memality permeating Spanish sociery in the
Water half of the twenticth century, Spain is rather unique because even though the mentality has
changed dramatically within the list thiry years, Spain still adheres o wraditional thoughts s

illusteated in the following table,

TABLE 3
HNumber of Megitimate Children per 100 Births
iCampa, Navarmo 1987)
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Couniries Births
Spain /1K)
Sweden 42/ 1TH)
Denrmirk 18,3/ 1K)
AUz 21.6/100
France s 1EH
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The (ollowing table exhibits the number of illegiimate births of four European coumtries
compared (o Spain in 1982, There 1s a strong dissociation between marriages and lenility in Spain
compared o ather European countries,  Therefore, @ decrease in marmages would also be o |
nehicinar that birth rates wiene nol increasing.

URBANIZATION TRANSITION

The urbanization transition is cawsed by mml o urban exotus and an increase n central city
populanon growth (Drake 1992).  This mugraion is usually provoked by the availability of
e ployment, educatione and health opporunities. All of these factors were present during Spain's
Period of urbanization. However, whal makes Spain distngt from other countries is the rapidity of
their urbanzation,  The rapidity of thus reral o urban growih is illestrated in the fodlovweng figure

representing the trends inowerban and rural population,



Rural and Urban Population

millinns

—
e

] - ) e =
1950 yas 1980 g gee 1970 4 oo 1980 qoe 1000 | oo 2000 5000 2010 o0 anE

rural pop. urban pap.

Figure A
Warld Resource Institute Database

The influx of rural o urban population began i 960 occurming simultaneously with the
ndustial transinon.  Thersfore, in Spain's case the rapid urbanization was a mark of industral
growth. However, urbamization ean take place without indusinial prowth which was commen in
some areas of Span duning the late mineteenth century.  Therefore, the rapid growth of the mid -
1908Fs tended to swrengthen the deminance of particular regions for example Cataloma provinces.
However, at the same time Spanish society was more vulnerable due 10 the rapidity of (heir
urbanization. There was not encugh time for sufficient feedback svslems which caused @ weak
approach o urban planning and confusion among competing agencies.  Additionally, key
relationships wers out of balance. For exumple, the poverty of municipal budgets resulting from i
haghly centrahzed system was not in accord with the magnitude and velocity driving urbamzation,
i Richardson 1980).

INDUSTRIALIZATION TRANSITION

Industrial development in Spain occurmed very lare, practically sn the begmming of the present
century.  Although, the actual acceleration of mdustrial development did not ecour until mone
recently, 1950-1975, Dunng 1960- 1970, Spain industrial growth was second 1o Japan among the
UECD countries and one of the highest in the developing world (Sahbury, Therberge 19761



One reason for the latensss i indestialization is doe o the shofages in energy sources.
Spanish indusiries exert a 75% dependence on carbon. However, carbon is penerally of low
quality and difficulr o extract. There are three carboniferons zones i Spaing Astenasleon zone
that produces coal and anthricite, the southem sone, Ciudad Real. Cordoba. Badapoe, wned Sevilla,
which contamns coal deposits. and the CatalAragon zone that produces lignite.  Spain is almost
oially dependent on the imporation of hvdrocarbons, petmloum and gas.

Another source of energy thal is nol Bivorable is hydroelectricity,  The lack of rain does nod
permit the abundant or regular water fowing rivers.  Therefore. hydroeleotnic production 18
concentrated in thres river basing: Mino-Sil. Ebro and Duero.

Nuclear source of energy i$ dependent on technology in order 10 minimize the dangerous
regidues that result. Today, the constraction plan to develop central nuclear sites has stopped due

1o the economic cnsis than from the exemon of antinuclear pressure (Unknown 195310,

TABLE 4
Evelunon of Ensrgy Consumption in Spam
Ministerio de Industria (1900- 19781, Anuario Bl Pais (1978)

Year Carbon Hydroelecine Muclear Petrodewsn Matural Gas Total

T T R W T W SR 5 S8 B S e 8 e B B B B e
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14500 T sl s ] | 74460
[ 960 $7.0% 25,05 - 205 N
Krid} 22005 [ 3.05% [1.5% 2.0 (1, 3% 63| 7e
[0 S [LER N |.5% 07 0% 2T 411,303
1985 25.6% Q0% B.3% 53.2% 1.0% K7.98%

Ag Spain reduced its consumption of carbon aml hydroelectic sources of energy, it needed o
fiml other sowrces of energy pamicularly the impon of petroleum.  From an envinonmental
perspective, 1S quile mmpressive (o observe such a large reduction of carbon as a energy source
but on the other barwd it 18 not economically beneficial (o see 2 marked dependence on [oreign
Imipors.

apamish imdusiry 15 concentried inoonly four autonomouws regions: Pais Vasco, Cotaluna,
Mudricl, and Valencia. These regions contain the largest pam of the domanant industrics: iron,
steel, metallucele, texile, awl chemical indusiries

The indusinal focalization has produced severs imbalances, The peniod of development { 1960-

1970y penerated & massive amount of emigration from the rural areas, pariculardy from the interior



regions of Spain. Because, the industnalizaton process was compounded with urbanization, ther
was insufficient time (o design 2 suitable plan.  Thercfore, many industries were constructed in
inapproprizte argas, degrading and contaminating the environment.

In erder o illustrate these industrial imbalances, 1 analvzed the active industrial populatian in

lour regions of Span; Andalucia, Aswrias, Cataluna, and Madrid,

Actve Indusmial Population
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Thiz figure indicates o dramatic increase in the active indusisial population in the repions o
Caraluna and Macdrid, two of the most prospenus reEions in Spain. However, the active industrizl
populaion i Andalucia decreases and then stabilizes while in Asturias it emained relatively the
same. This data does not represent the disparities within the region iself winch 1s quie sigificant
The majoriry of the
industry 1 concentrated i the capital cities of the regions and not the sumounding provinces.,

Today the Spanish govemment has declared some of these areas sones of urgen



There was a sigmlicant rise in cancer related deaths since 1950 in Andalucia and Caralung,
This upward trend of deaths in Cataluna mirmors the increase active Industnal population in ths
regior, the number one industial area in Spam lolay.

In Andalucia, the rates increase substantially . However, its active industrial Pt ion
appears 1o decrease and then stabilize. | would speculate that this i due o the ex LENSIVE Migralion
of workers from Andalucia o Cataluna in the 1960's. A possible reason for the contineal increase
Mcancer rates may be the resull of the 1964-1972 industnal pole stralegy as i feans of
revitalizing impoverished regions, Government incentives wers eramted (o approved developments,
many of them concentrated in southem provinees, This straic gy ended in 1972 based on the belief
that the profiferaion of industrial development polez were umlesirable and would increase the
possibility of wasting scarce resources (Salisbury, Theberge 1976). Therefore, [ would speculae
thar these industrial developments were constructed in 2 haphazard way contributing 10
Cconbaminntion levels.

Clancer rates were less in Madrd and Asturas, 1 helieve thiz iz due 10 the fact that Madrid iz

the number one service sector in Spam and Astonas is 2 relatively underdeveloped region.

Coneclusion

It is certain that Spam has changed more in the 1ast thirty vears than in the last century, Today,
I would conclude that Spain iz in the later stages ol its demographic mansition and developmen,
Therelore, eavimnmental degradation tepends on politeal pressure foan citizens grosps and he
sccumulated wealth available 1o the society (Drake 1993}, An environmentadist lobby is prowing
N Spain o restrain urbanization of te rural areas surmounding large cities. This is a CONSEUENCe
of the middle class o escape the densely polluted cies.

However. 1t s difficull ws improve Spain's deteriorating environment, | would speculate thal
Al TERSON is due (0 compelition wmong aulonomous regions,  This lype of competition has been
established since the industnal acceleration CI960-19700 which hags created sevens econocmic
dispanities throughout Spain. Thus. the question 1hat arises is who will invest the initial capital o
expand the small industrics that predominate e macked el o improve technology?  “This is
compounded by the fact thas unemploymenr is the number one problem in the mimls of Spamanls
al that the society as a whole is aging. Therefore, I woulid hypothesize that even wilh pelitical
pressure andl scoumulated wealth in some areas cnvironmental thegradation may not improve,

However, an the uther hand this hypothesis may not be compictely accurate. One reason is doe
t Span's fardy recent instiwiional change in 1975 from & ictatorship o a socialist democracy,
After analyzing the shom time 1 adopt 10 Uis dramatic societal clange | Spain may only be on the

verge of instituting policices that ane consistent with the new ideology,



re industnializagon in order 1o modemize the mos deficien industnal sectors. These zones include
Astunas, Barceloni, capital city of Cataluna, and Cadiz. province of Andalucia Acconding 1o the
figure. [ would assume that the phrase deficient industrial sectors may have a few meanings
depending on its application.  For example, when mnalyzing the region. Astunas, the deficient
ndustrnal sector would comespond o the underdeveloped area. However. when analyzing the
provinces, Barcelona and Cadiz, the phrase deficient industrial sector would signify the inefficient
technojogy used by the mumenns industries.

Some areas for example, Bilbao, provinee of Madnd, Huelva, province of Andalucia, have been
designated "black points" which refers (0 arcas of  adverse climate conditions that has besn
intensificd by a high level of industrial contamination and popelation density {unknown 19837,

Consequently, thers is a direct correlation between industrial contamination and cancer related
deaths. Up o 20% of the 1otal cases of cancer are related 10 the workplace according 1o vanious
studies from several intermational agencies for example, The Intermational Center for [nvestgations
Aguwnst Cancer.  Thercfore, more than 12,000 cancer related deaths this year will be from
carcinogenic substances in the workplace. Unfortunately, more than half of the workers do not
know the possible effects of these substances 10 their health and almost two-thirds do not have
information abaout preventve measurss they should adopt in the workplace (Institate Sindical De
Estudios 1989). The following figure illustrates the increase in cancer related deaths in 1950,

Cancer Belatsl Deaths
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Therefore, [helieve that Spain is facing one of the most critical periods in their society in tems
of policy wnplications and changes. It is at 2 point in time when 1 needs 1o reverse the natural
course of industrialization in order to lesson economic stagnation and environmental deterioration,
This course has created relatively hugh per Gapita incomes but serious pollution prohlems in some
regions while low per capita incomes dependemn on agncultire in other regions (Salibury, Theberge
1976).  The political :ecisions dunng Franeo's era has establishedd a precedem for policy
development geared at short temm retums,

Far example. regional disparities and the maldistribution of lanel was an effect of Franco's e,
Therefore, txday Spain has more people per b in relation 0 their economic resources resulting in
4 high density of 76.4 people per km (unknown 15853, T would speculate that there would be 4
shortage of appropriate and affordable housing causing economic and social implications for
public policy. This is duee w the traditional Spanish cconomic policy that has focesed on
maximizing per capita mcome while enforcing severe constmints on low Lax, Therfore, public
POBcy favored productive investment as opposed o infrstructure investment (Bichardson [975),
Cne illustration of the lack of infrastrocture development focusing on the aviilability of housing in
relation to total population is exhibited in the following figures,
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This figure indicates the increase in howsing development of two of the most urbanized e rions
of Spain, Madrid and Cataluna, The reported data begins in 1950 and extends o 1981, In 1950
and 1960 bousing development nises mimmally, 1 would speculare that this is nol only due o the
leck of emphasis on infrastructure development but also o the limited fecdback systems that
occurred dunng this ime of rapid change, In 1950, Spain began 1o reduce its isedationist policies,
thus recerving international recognition. In 1960, Spun began its indusnal aceeleration and mural
o urban megration.  The simultanecus occumence of these transitions established 3 rather
wulnerble society it terms of focusing on soctal services, From 1970 through 1980, there is
greater increase in housing availability, 1 would speculate thar this increase is due o the fall of
Franco in 1973 resulting in the establishment of a socialist democracy, 1 would predict that there
w5 a greater emphasis on the availability of social services after 1980, This re-emphasis is due 0 a
greater period of elapsed time from the keight of the rapid ransitions cecurring in Spain, allowing
society o better adapt 1o institutional changes and govemnment 1o effectively use its resources in
termns of implementing sound regional planning.
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This figure sllustrates the increase i fotal population in Catdluna and Madrid from 1920 10
L98S in order o draw a correlation between population prowth and housing availability, Owverall,
housing availability increases slowly compared to fthe increase i total populaticn where the
population more thin doubles in Cataluna and almost doubles in Madrid between 1950 and 19

In dmder to alleviate past problems of land use, governmental policies should contmuoe 1w
encourage the present trend towards regional diffusion. This rend may be factlitaed through
coucational policies. focusing on the decentralization of professional and scientific traiming, and
urhan policies promoting the supply of private land outside current metropolitan bounklances o
favar intra-regional decentralization (Richantson 1975),

Ancther concem in Spam s the continuously declining Birthrate which is presenly af a low of
i.4 children per woman, The low birhrate may have negative, economic policy implications.
Demographers state that in onder 0 muniain o country s population, a birthrate of at lease |8
children per woman 15 needed (Emilio. 1993). Therefore, the declining population of workers may
Aol support the aging sociely of Spain,  Consequently, there will be o reducton i social SaCunly
prommoting negalive, cconomic policy implicatons.

A rapadity in which the industrial sector has developed creates present policy implicitions.
There exists a lack of communication betwesn emplover and emmiployee and inefficient technology in
lhustry encouraging the need for policy changes. In order o propose cifective legislation o
combal these problems, the govemment needs o make educational, rural development, and
eovinonmental policies compatible with the national goals. Onee this s accomplished, further
policies will be formed. An applicd example that incorporates all e policies woulil be 4 plan o
train professionals 0 conduct mandatory envirommental impact stlements assessing indusrial
producrion methods aul resulting emissions,  This plan would force industry o be accountable o
the public for the substunces they emit ino the environment in order o cnsure bealth and safety
among workers and facilitlie innovative changes in tlechnoloay,

Overall, | feel Spain faces a difficult challenge. However, with the change in societal mentality
facilitated by a change in govemment and the need 1o compete with other European countries it is
possible that the last thinty years of temendous, societal change will continge 1o flourish but af a
rate consistent with adequate feedback systems.
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TAIWAN: NATIONAL DEVELOPMENT AND LAND USE

by lohn Castafion

Introduction,

Curing thee past few decades, the Bepublic of Ching for Taiwan) has evolved coonomically
fromn o poor, underdeveloped nation 1o a prospercus nation that successfully made the leap ffom
an agriculivral socicty 0 an indvstrial society, A closer look at Taiwan will iHustrate the island’s
unigue characteristics a2 well as the spatial restctions and historical context that made s
development so successful. The intent of this paper 15 0 examing the Talwaneze model of
development to 1992, review the hrief history of the island since the late 19th century, survey the
physical characteristics of the island, examine changes in the population growth rate and
composition of the ecoromy, analyze the population-environment dynamics facing the island,
andl to project the direction of fulure development the Taiwanese leadership may be advised to

take during the next two decades (Figure 1).

[n the past fifty years. the Talwanese povernment has undertaken several national
development plans, in combination with aggressive agriculiural and indostrial policy measures ©
accelerate the rate of development on the island, The development eéffort has taken place under
conditions unique to the island §zelll In the context of the physical characteristics of the island,
the: islaml has one of the highest popolation o arable land ratios in the warld, Over 20 miflicn
people live on an island of only 13,900 sq. miles, with three-fourths of the land comprised of
mugged mountaing. The population density of Taiwan s double (hat of Japan and more than five
times that of China (Copper 19903, Due o most of the popelation living in the lowlands of the
north aml along the west coast, the population density 10 arable land 5 extremely high. Therefore,
the proper use of Nat and low mountain land is of prime importance for Taiwan's continued
progress along its development path. High environmental costs bave accompanicd the march (o

industrialization, slong with Tural fo urban migration, and transportation congestion, These and
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additional land use issues will play an increasingly important role in the fulore development aml

ccompmic prosperity of Taiwan,

Physical Characteristics.

The island of Taiwan (Figures 2,3.4) §5 approximately 2530 miles in length and 20 miles
wide al its center (Copper 194900, In Taiwan, there are over 0y mountain peaks with clevalions
in excess of 10K feet, 23 percent of the land are plains, 12 percent are low hills, with steep
mountaing making up the rest (Fuchs and Street 1980), The mountaing (raverse Taiwan [Tom
porth 1o south and are the point of origin for the 1sland’s rivers. The longest river is only 114
miles long, and Mood control, until recently, was not an issue cxcept during typhoons. Farmers
do oot depend on the rivers (o any large extent for imigation, and river ransport plays a very
small role in the island's transporiation system (Copper 19903, Rainfall is year-round and the
mean annual precipitation iz 102 inches, virwally eliminating the risk of drought faced by
[armers in many other nations. The climale of Taiwan is subtropical, but varies due to the high
mountain elevations. The soil of the plains are cich, alluvial, in conirast 1o the soil ar higher
glevations that are acidic, leached and subjoect (o crosion caused by forest timber harvesting.
Taiwan impors over 90 percent of its mineral and energy resources, due o the relative Tack ol

matural endowmeanis,

Fopulation.

Talwan has cxperenced dramatic changes In its population dynamics, as rapid growth has
been cased by substantiolly lower hirth rates. In 1940, the population of the island was 5.5
million, but guickly grew to 10 million by 1960 due to immigration from China following the
comimunist takeover of the mainfand in 19449 (Copper 1990). Prior (o this dme. Taiwan was not
considered 4 highly populated nation. The population continued 10 grow because of the high
birth rate, decreazsing death ratez and an increazse in life cxpectancy. The government promobed a
birth control program in 1971, when the crude birth rate was 25.64 per thousand.  [n 1991, the
crude birth rate was [5.71 per thousand. a large drop from the 1971 rate and far below the 1962
rate of 37.37 hirths per thousand (Chart 1), The anmual rate of population growth in Taiwan
dropped from 3,25 percent in 1962 fo LD percent in 1991 (Chart 2). At a growih rafe of one
percent por year, the doubling time of the population is approximately 70 years (Meadows,
Meadows, and Eanders 1992), The wial population of Talwan increased from 131 million in
1962 1o 2055 million in 1991, and population density per square Kilometer increascd from
32001 1o 5710 during the same period (Chart 3), A spatial projection of the population densitics
on Talwan i5 provided in Figure 5.



Figure Z: South and East Asia
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Crude Birth and Death Rates
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Chart 3: Density of Population per Square Kilometer
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All of the major cities of Taiwan expericnced rapid growth in population during the years
1962 to 1991, Many of the largest citles doubled or tripled in size during the thiry year period.
A fow large cities grew only a very small percentage during those years, As a whole, the total
Taiwanese population living in cities of 100,000 persons or more increased from Z9.6 percent in
1962 to 55.5 percent in 1991 (Chart 4). Al the same time, towns with more than 200K but less
than 1(KLO00 persons experienced growth until the early 19705 and then slowly declined all the
way 10 1991, These towns were home o 36.4 percent of the 1o1al population in 1962, rose o 52.5
percent in 1973, and then declined to 38.6 percent in 1991 (Directorale General of Budget,
Accounting and Siafistics),

Historical Perspective and Development.

For the purposes of this paper, the review of historical events focus on the Japancse
colonization of Taiwan, Waorld War I, and post-war economic development sirategy. In [8E6, (he
Chinese government In Peking {(Beijing) made Taiwan a colony. In less than nine years, China
and Japan went 1o owar, a war Japan won, China ceded Taiwan 1o Japan and the era of lapanese
colonization of Taiwan had begun. Japan ended Chinese migration 10 Taiwan, but did nol
populate the island with large nombers of Japanese citizens, The wtal populaden on the island
prew only by natural increases, The small number of Japanese who did move (o Taiwan were

farmers, military personnel, government and husiness officials.

Japan's first priority was 10 ingrease the productivity of Talwan's agriculiural sector. Rice and
sugar became the (wo largest crops on the island, By the 1930s, agricultural cutput of rice and
sugar exceeded total consumption on the island by roughly 100 percent for each crop and
Taiwan became know as a breadbasket (Copper 1990).

The ceenamic development of Talwan was, in large part, iniliated by the Japanese colonists.
Eeonomic inlrastructure in the form of roads, hydroclectric generators, harbors, railroads, and
communications guickly appeared on the scene. Defore 1895, Taiwan had 30 miles of railroud;
by 1905 it had 300 miles, and another 700 miles were either planned or under construction.
Tapan later constructed small factories and mills on the island, along with a banking and monetary
system, a public hygiene program, and an edoeation system. After World War [, Japan decreed all
non-Japanese foreign enterprises banned (rom Tabwan, New industrics immediaely sprang up in
the forms of textiles, chemicals and machinery (Copper 1990), During the 19303, Japan
initialized the industrialization of the Taiwan cconomy as part of its imperial cxpansionist
policles. Prior to World War 11, 90 percent of all exports from Talwan went 1o Japan and tes

between the colony and the colonial power were frmly established (Figure &),
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Most nations that have a colonial past find the road o development difficoll due 10 an
economic and cultural dualism within their society. Norion Ginsburg wrote about this duallsm in
a 1973 amicle entitled,
Patigrng and Policies. Dualism, Ginsburg wrote, "oflen appears as (w0 gocletes within one pation:
ane modern, the other traditional; one foreign oriented, (he other introverted; one involved with

the world syvstem of prodoction and exchange, the other predominantly subsistence orienfod; and,
the two have fittle (0 do with each other (Ginsburg 19731 Ginsburg also comments that the two
systems assume well defined geographical characteristics and that another svstems develops over
the two, That system is identified with the movements of people, goods, and services over long
cistances and in large number and quantities (Ginsburg 1973):

The sinews of this system is a ransportation network designed primarily 1o serve
it, not the traditional sector, That network connects cstates, plantalions, mines,
specialized areas of agricullural production.. with the port cities and other
redistribulive centers. Transportation systems designed o serve only limited
purposes, selected regions, and certaln sectors of the population are, by
definition, nol likely 1o serve all areas or all seclors equally well (Ginsburg
1973,

The Japanese colonial activites in Taiwan were undemaken with Japan's imperial inlerests in
mind, The issue of dualism erccted on Taiwan only had 60 years in which 1o develop. Also, the
one and one-hall million Chinese who fled o Taiwan, after the communist takeover of the
mainland in 1%4%, played a role in rearranging the dualism on Taiwan, While political power
shifts altered the duslism on Taiwan, the physical infrastructure developments accomplished
during the Japaneze occupation remained intact. The spatial placements of Japaness direcied
roqads, railways and other infrastructure was influenced (o o great extent by the geography of the
Island irgelf. The mountaing forced the sinews of ihe colonial system o focus on the coastlines
and the little flat land that cxists on the island, Therefore, in some respect, the colonial
Iransportation system established by the Japanese did not exclude any large geographic and

moderately to highly populated arcas of the relatively small island of Taiwan.

In the tradition of most colontal powers, the Japanese instructed (within the education
syitem) the Taiwanese in the language of the colonial power, encouraged siudents (o stody
engineering or other sciences as opposed to political science or social sciences, and appointed a

single Taiwancse to be responzsible for the conduct of 100 ofher Taiwanese Tamilies. The entire



Taiwanese population was segmented into these 100 family units as a means of more thorough

Tapanecse control over the colony (Copper 1990),

During World War 11, Taiwan served as a base for Japanese invasions of the Thilippines and
other areas of Asia-Pacific, As the war came near its end, Taiwan was spared rom any large scale
warlimie destruction, amd this fact is of particular Imponance In the economic development OF e
island. The absence of large scale war destroction allowed the Taiwanese (0 inltiate development
on lhe island almost immediately following the war, Following the Japancse surrender and the
end of WW?2, Taiwan officially become part of the Republic of Ching. By 1949, the Nationalist
Chinese lost the Chinese civil war with the communlsts on the mainland. The Nationalist Chinese
povernment and one and a half million mainland Chinese moved o Taiwan in late 1949,

The Mationalist government took over palitical control of Taiwan and, in the 19508, with the
pssistance ol ULS, aid advisors, instituted land reform and overall cconomic development plans.
LS. ald came o g halt in 1964, forcing Taiwan's econemy (e go it alone, From that point
forward, Taiwan's cconomy grew [aster, during the next two decades. than any ofher cconomy
{Copper 1990). Thring the past 30 years, the Taiwan model of economic development has been
comprised of fve major characteristics: high investment ratios, small public seclor, competitive
labor markel, export expansion, and government intervention In the economy (Kuznets 1988).
Government intervention ook the form of land reform, a reduction of rade centrols, and
perindic drives to expand infrastruciure in order 0 keep up with private sector growth (i.e., The
Ten Major Development Projects of 1974, The Twelve of 1979, and the Six-Year National
Development Plan of 1991, Kuznets 1988). For example, in 1975, the povernment paid for six
major transportation projects including an island-long freeway, ralleoads. girports. harbors, and
pirts (Copper 19900,

The development characteristics of Talwan create a unique spatial prodicament as well. 1t is
intuitive 1o think thal & highly populated island with little natural resources would be more
handicapped than most nations and therelore find the path o development elusive. However, it is
possihle that Taiwan aggressively pursued development due 10 necessity, whereas nations with
abundant arable land and natoral resturces find i1 easy o postpone the difficult decisions needed
to promote development and arrange foc itg financing (Kuznets [958).

The expansion of the industrial sector of Toiwan was possible through the application of
seven factors: 1) the expansion of industrial employment; 2) the rise in lahor productivity; 3)

LS, ecomunic assistance: 4) privalization; 5) local savings and foreign invesiment; 6) a solid



economic infrasmmuciure, including ransporaton and pore facilites; and 7) excellent planning by
both the public and husiness communitics (Copper 19900, The cconomic development of Taiwan
iz illustrated by the zhiftz in percentage of the work force within sectors of the economy (Chart
3), The chart indicates that employment in sgriculfure dropped from over 45 percent of the work
loree in 1965 1o legs than 15 percent by 1991, Meanwhile, manufacturing rose a8 4 major sector
of employment, rising from 16 percent in 1965 to 35 percent in 1988, and dropping 1w 31
percent by 1991 The drop in manufacturing jobs a5 a major sector of employment for the
Taiwanese work force indicates that Taiwan is beginning (0 move into the post-industrial age. In
[uture vears, knowledge-intenzive employment zectors will employ a larger share of the ofal work
force.

Three Types of Regional Planning.

Fegional planning can be divided into thres major groups: interregional, interlocal, and
locationa]l planning. [nterregional planning includes national planning and is concerned with
population, welfare, production, investment, consumplion, and the setfing of prioritics lor
developmen! of economic and social sectors, Inferlecal planning [ocuses on the same seclors as
imterregional planning but in a smaller gcale. Interlocal planning works within a given arcal wmnil
and uses different methods to implement its regional plan. Interlocal planning units rationalize
the needs of the areal unit in coordination with the goals of the national development effort
Locational planning represents the locational patiern of activity as supported by sectoral planning
institutions. The observations of Antond Euklinksl offer us further clarification;

“Interregional snd Imterlocal Planning is really wvery weak without the
cooperation and support of the sectoral agencies, institutions, and enlerprizes
which support the development in sectoral perspective. Each sectoral Planning
institution has to make a cholce of a given locational pattern of its activity, This
choice is based not on overall national eriteria bul on (ke critecia of internal
sectoral or entreprencurial efficiency. This choice, however, §s very important
sinee the sectoral agencies are more closely related to the investmenl decision-
making bedies thanm the agencies of Interregional or Interlocal Planning.
Locitional Planning, the implicit spatial dimension of the planning syslem, is
very olten more imporiant than explicit dimension represented by Interregional
and Interlocal Planning (Kuklinski [978)."

The Six Year National Development Flan.
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In 1951, then-Premier Hea Pei-tsun presented 1o the Taiwan cabinet o $303 billion Six-Year
Mational Development Flan comprised of 779 projecis. The goals of the plan are (o restructure
the eeonomy, stimulate coonomic growth, decentralize the cconomy, aid in balancing the location
of growth, 1o become the financlal and communications hub of Asia, and make Taiwan a model
for the development of China (Baum 1992), In 19940, growth in GIDP was 5.2 pereent, the lowest
rate zlnce 1982, The problems facing Talwan are seen (o be Infrastructure problems, high labor
costs, envirommental egradation, and vrban overcrowsdling thet led 1ooa decling in privale
investment of almost 10 percent in 1990 (Baum 19915, There was also an increase In the out
migration of middle-class professionals from the largest citics. Therefore, one of the main
features of the plan 15 o develop 18 regional areas to relieve the conpestion and skewed
propulation distribwtion found in fhe Targest cities, among (hem Taipei and Kaphsuing, Angiher
siated poal of the plan iz 0 clevate the per capita Income currenily around 51000 1o 514,008 by
1996 and $20,000 by the year 2000, making Taiwan one of the world's developed econommies
(shapiro 1992, Baum 1952},

The plan calls for the development of seven highways (including a second north-south
Iighway), a mass wansit system Ior live cities (ncluding Kaohsiung, Taichung, and Talnan},
houzing, universities, muscums, libraries, hozpitals, zhopping centers, and a rail link befween
Taipei amd Eaohsiung that reduces the time of iravel from four and o ball bours 1o 93 minutes.
Energy projects include two 1,000 mega-watt capacity nuclear power plants (o he located on the
lightly populated eastern coasty and addidonal coal-burning power planis that will double coal
cansumption from f1s coment level (Valeriano 1992, Shapiro 1992), Greater wse of liguefied
natural gas (o replace dependeénce of imported oil is also a goal of the plan. (ther projects
include airports, aquarivms. ofl refineries, pollution control, cellular phone networks. plant
upgrades, rescrvoirs, waste water reafment plants, sewage systems and landfills (Valeriano 1992),
Planned expenditures per sector for the Six-Year development plan are illustrated in Chart 6.
Transportation, energy and housing make up the three largest expenditure zectors for fhe
development plan. Social wellare, environmental protection and clean-up, and education
represent investmcenis in "soff infrastrocture” that improves: the quality of life or add o GDEP
growth over the long-term.

The development plan is also designed to meet (he péople's expectations of better living
conditions. The plan coincides with the governments introduction of a universal national health
carg insurance system in 1994, Medical facilities are being expanded, as pard of the plan, and
ACHLO000 1o 900,000 units of affordable housing are heing built to offset the high cost of real
catate in Taiwan (Baum 1992). The Health issue is further supported by the plan's 514 billion
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carmarked Ior environmental clean-up and the development of 74 sanifary langdfills and 21 wasie

incinerator plantz (o be spread acrozs the izland (Baum 1952,

There is controversy over bow much of the development plan projects are lnancially feazible
or whether they represent little more than the wish list of the government. During the past year,
projects have been reviewed by the government of Premier Lien Chan and it is anticipated that the

new cabiner will reduce the wial expenditure for the plan,

Land Constraints and Development Planning.

Most development planning is messured in monctary unils thet often hide conflicts and
incompatibilities. and particular neglect of the areal and locational aspects of & development plan
perpetustes this problem (Fuchs and Street 1980), Most development plans remain sectoral. but
give lp service to the need for developing regional policics (Ginsburg 1973), In the case of
Taiwan, a spatial examination of the past development plans for the nation can illustrate
contradictions within development plans, The 1980 article by Roland Fuchg and John M. Street,
Land Constraints and Development Planning in Taiwan, draws altiention 1o the land use issues of
development planning in Taiwan, Their work, though 13 years old, is sull relevant with respect o

the development planning currently undertaken in Taiwan.

The land use patterns of Taiwan should be of little surprise o anyone: irigated crops,
particularly rice are found largely on the plains; various dry land crops, including tea and
bananas, are cullivated on the Wills and tablelands; forests cover the mountains, As Taiwan's
population increased rapidly alongside a shift from agriculfume (0 manufacturing, setllement areas
concenirated in the urban centers of the western coastal plain, the arca that contains most of the
islamd's level and arable land (Fuchs and Street 1980}, In past developmenl plans for the island,
the government maintained a basic food self-sufliciency policy while some of the best
agricultural land was converted over to urban related vse. The food policy and Increasing
population growth and urhanization led to the infensification of agriculiurg on the remaining
level land and also into marginal areas and slope lands, From 1962 0 1976 more than half of the
new agricultural land put into production was slope land and forest land. This happened because,
during the same period, the land diverted from agricultural wse (o urban use totaled 148,000

hestares. Fuchs and Street conclude:

The rapid growth of population, urhanization. and [ndustriallzadon, together with
the infensification of agriculture and associgied land vse conversions, have alresdy

resulled in substantial envircnmental degradation, The elfects of urbanization and



industrialization are particularly evident in sharply increased water and air
piliution; urhan Aoading has increased in the Taipei area a8 & result of decreased
infiliration, increased runoff, and the subsidence caused by a high rate of ground
witer withdrawal. Agricultural iniensification in the plains has resulted in
increased water pollution from applications of pesticides and fertilizers. The
deforestation resulling from logging and conversions of forests to agriculture has
induced landslides and soil crosion, has decreased groumd water recharge, and has
increased runcdl, Oooding, and reservolr slliration (Fuchs and Strect 19800,

Taiwan's rapid development was achleved under a scrics of six consgcutive [our-¥edt
development plans, the lirst beginning in 1953, Reglonal planning was initiated in 1960,
comprehensive development planning started in 1970, and a Regional Planning Law was enacled
in 1974 to promote rational urbanization, However, the development planning In Talwan has
focused primarily on sectoral development. This i= caused by several reasons, one of which is tha
“many of Taiwan's administralive arrangements lack full statutory basis, and many policy areas
lack derailed lepislatdon for example, urban development (Winckler 1988)." A 20-year
comprehensive development plan for the perlod 1976 to 1996 is a clear example of the lle
attention given to the land use and location implications of development planning in Talwan. The
following list of goals and strategies are noted: 1) a rapld rate of cconomic growih; 2)
accommodation of rapid population increase 10 22.3 milllon by 1%96; 3) maintaining the Tarm
lands required to sustain self-sufficiency in the production amd supply of staple foods through
preservation of prime agricultural lands; 4) expansion of the role of manufacturing in the nation's
gconomy; 3) “rational” population distribution and the decreazing of overpopulation in 1he
largest cities: 6) balanced reglonal growth and the furtherance ol greater income distribution
eguality; 7 improving (he urban environment and increasing the housing space by 20 percent; &)
improvements in the transportation systems across the Island; 9) development of water resources
(v mieet urban, indesteial, agricoltural and other demands: 100 further development of the coastal
romes for ports, industry and fishing, tourism and recreation: 11) and environmental protection of
ibu Lamd, air, and water (Fuchs and Sireet [980),

While the above goals and strategies of development appear sound when examined
singularly, they contradict each other when examined in the aggregate. The general concepl in
the plan wias that additional Tand o he used [or urban-industrial, agricultoral and transportation
purpases would come from the conversion of marginal lands and forested mountain terrain, The
environmental costs of such a land use conversion had apparently not been thoroughly examined



and properly considercd by the planning aunthorities, perhaps due o a precccupation with
economic development, which can be measured in monetary units,

A closer examination of the contradictons existing in past Taiwanese nationul development
planning should be considered by government officials as they revise the current Six-Year plan.
For example. the goals of continued economic development and manufiaciuring cxpansion
conflicted with the goals of preserving farm land, environmental protection and balanced regional
development. This occurred becavse the expansion of manufacturing occurred near the largest
cities, on land prime for agricultural wse, The best agricultural lands lay in and around the citics
because these citdes started as apricultural trading posts conturics ago and people worked the land
(hat returned the greatest yield, Transportation systems also reguired the conversion of soma
agricullural land 1o other non-agricultural uses, The reduction of prime sgricultural land resulis
in the conversion of forest land and marginal lands. However, the land use swap does nod ooour
on a hectare by hectare basis. Depending on the terrain, it may take several hectares of hillside o
produce the yield that can be oblained from one hectare of prime flat land. This lead (oo soil
erpsion and degradation of the delicate sub-tmpical forest ecosystem of Taiwan, contrary to (he
poal of waershed development. Increases in manufaciuring and industry also lead W0 more air
and water pollution. Concerning locational strategy and industrial growth., Fuchs and Street
(19807 phaerved:

If rates of cconomic growth are W0 be maximized, industry. rather than being
evenly disbursed or channeled into less indusirialized planning regions, will
continug (o develop in existing centers, such as the Talpel and Kaohsiung
metropolitan areas. which of all cides have the best existing infrastructure and
affer agglomeration and scale economics: Such concentrations, however, would
exacerbale environmental problems and accelerate the loss of prime agricultural

landl.

Post-war Japanese development planning took the same path in Japan under the National
Income Doubling Plan of 1961, That plan “sought 0 raise the level of the Japanese cconomy on
the premise that trends such as concentration of industrial development around Tokyo Bay and
the Inland Sca were positive (Shimokobe 1981).°

Concerning the latest development plan, the goal of spreading the population acrogs Taiwan
in a "rational”™ development approach is contradictory with the goals of sustaining a high rate of
economic growih (for reasons menfioned ahove), as well as the goal of preserving valuable prime



agricultural land. Low-denzity decentralization of the population aeross the tsland will consume
more agricoltural land than would high density development within the existing urban ccnters,
Providing infrastructure 10 low-density urban sprawl is also more costly and inefficient, Mulliple
uses of the coaztal areas ig another goal that contradicts liself because pon facilities, recreation,
industry and tourism will find it difficoll (o share the same area: In addition. upslope agricultural

development will lead o prealer sedimentation along the shore.

Some alternatives that would reduce the conflicts between the stated goals include the
stocking of staple food ilems, instead of locally grown Tood self-sufficiency policy, to prevent
large-scale environmental degradation of the slope lands, Also, the intensifcation of agriculture
in the low-lands would assist the [ood issue, while loresiry and recreation are used as megns to
preserve the mountains. The marginal lands, reclaimed tidal lands, are mostly wsed for agricaliure
and lvestock production, for which they are poorly suited. Urban and industrial vses might be
the more appropriale use ol these lands, The issue of supporting balanced regional growth
sounds nice to the car, but the issue should be examined lor differences in resource and factor
endowments between the developed area amd the "lagging™ area, The question here should be "do
the bencfits of balanced regional growth offser the obvious economic costs?” As mentioned
ahove, higher density urban development can preserve valuable agricultural land. while the costs
of spresding (e population around the island can be tallled in money spent and land area forever
consumed. In the case of a highly populated island like Taiwan, higher density land uses in urban
areas is g ocritical consideration Tor the land wse issues involved with natoenal development
planning. In essence, planners must work for the optimal distribution of land use, and lead the
way In developing methods for measuring the costs and benefits of alternative land vses (Fuchs
andd Strect 19800,

Transition Theory: Populstion Dynamics.

Due to the lmited amount of usable land on Taiwan. | have Tocused on the population o
land issues that confront the residents of (he island, A closer examination of demographic
iransition theory can explain the population dynamics on the island and where the population
transition may lead In the future. According to Drake's Transition Theory, the inital point of
population dynamicy 15 where both hirth and death rates are high and relatively equal o cach
other. Here, rates of change in population growth or decling are quite low, barring larpe-scale
natural or manmude disaster, Ag the transition progresses, death rates drop due to rapid
improvement in the overall healih of the population, yet birth rates remain high. In the case of
Taiwan, the overall health of the population on the island was improved due 10 improvements in

public hygiene, education, and sanitation infrastructure at the direction of (he Japanese colonial



power, The transition theory progresses and, in time, birth rates gradually decling 10 a rate nearly
equal to the death rate, In essence, the rates of change for @ particular transition begin in relative
stahility, then go through a period of rapld change in rate of growth, followed by relative stability
once again, The final stage of stability may be a successiul transition or &n unsuccessful one, The
time lag hetween the decline in death rate and the latter decline in birth rate can he influenced,
according o Drake, by government intervention in the form of public policy inidatives. The
observations of Paul Kuznets, in his 1988 article, An Fas{ Asian Maodel of Economic
[evelopment: Japan, Talwan, and South Korgg, further describe the demographic transition in

Taiwan:

The [population] slowdown I8 & product of decline in already low (Crude) death
rates that is more than offset by larger declines in (crude) birth rates, These
declines, in turn, have been associated with better sanitation, public health
services, and medical care in the case of death rates, and [or binh rates, with
successful population planning programs and, with developmenl, the increasing
advantages of small family size. While populalion deceleration is nol an unmixed
blessing, since lower population growih limits market-seale coonomies and labor-
supply expangion, deccleration not only favors growth of per capita incomes hut
should also provide benefits from slower urbanization, lesser demands on
infrastructure, and rising labor prodoctivity, which are likely (o more than offsel

ihe costs of slowdown {Kuznets 1988),

Projecting the growth in populatien for Talwan, a logistic curve was wsed 1o best illustrate o
it for the population transition. Using the actual data Tor the years 1966 to 1991, and an upper
limit of 26 million people, the curve 11 indleates that the upper limit of (he curve should be
reached near the middle part of the next century, While the logistic curve should represent an 5-
shape on the praph, stabllity then rapid change then stahility again. the actual curve did not fully
(Mustrate the initial stages of relative stability (Chan 7).

A number of population projections for Taiwan have been made and are intended to aid in
examining several population scenarios possible In future years (Chart 8), The projections into
the fufure are made 10 the year 2021, one of which is the official Taiwanese government
prajections and four other projections made by the awthor. The four projections T have supplied
here include linear, exponential, logarithmic, and logistic corves, hased on the acrual population
data for Taiwan up o the year 1991, The lnear curve [llustrates a continuation ol the population

increase o 1991, and would result in a total population of roughly 29 million people by the year
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Chart 7: Projected Population in Taiwan Using 26 Million as Limit
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2021, The exponential curve indicates a building of the population every year resulting in an
increasingly larger population building wpon el exponentially, The cxponential model
projects a total population of roughly 36 million people by the year 2021, The logarithmic curve
iz the inverse of the exponential curve and projects a ol population of roughly 23 million
people by the vear 2021, This decrease in (he rate of population growth, in theory, would derive
from population indoced factors developing and then driving the populalion growih rate
downward, The logistuc curve projects the population of Taiwan, using a 26 million populition
limir, The logistic model indicated the population would rise until the middle part of the 21st
century and then level out. The logistic curve most closely matched the population projection of

the government of Taiwan,

The issue of land wse In Talwan s In large part reflected in the amount of land wsed for
agriculiural production. The total amount of land used for agricultural production has nol
chanpes much in the past 30 years. While paddy agriculiere has declined a little, dry land
agriculture has increased amd replaced paddy usage by nearly an equal hectare for hectare swap
(Chart @), While T had hoped 10 locate land vsage statistics in greater detail, the decrease of paddy
field agriculture may represent that land transferred for Industrial and urban uses, Also, the
ingrease in dry land agriculture may represent the increase in sgricultural production that has
moved into the low mountains. The environmental degradation that arises due to agriculture
being undertaken in the mountaing includes soil crosion, pollution [rom pesticides, increased
sedimentation in the rivers and along the coastline. and streams polluted by human activity in
areas lacking proper waste treatment and refuse collection. Today, Talwan impors roughly iy
percent of its food supply, ohviously indicating that the domestic agricultural scelor makes up the
other fifty percent (Zich 1993 1 believe that It may be in the imlerest of the Taiwanese people (o
import & greater percentage of its food supply and to investigate methods 1o enhance agricultursl
productivity of land in non-mountain arcas, Such measures would help preserve the t'ragile
mountain lands and help avold negative by-products of lurther agricultural activity in he
mountaing, These issues should he explored in greater detall before any radical policy change is

acvocaled,

The population-environmen! ransitions facing Taiwan teday are, in many ways very different
from those fage 30 or more years ago. The people of Taiwan are relatively affluent today and are
greater consumers of high priced items. Al the same time. the new afflucnce has brought about a
spcial change: the recognized value of the small family, The choice of a smaller family is
partially responsible for the decrease in the annual population growth rate (Chart 103, The sharp

rise in annual population increase percentage durlng the year 196% is probably atributable o



Chart 9: Area of Cultivated Land
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7 oAannual Population Increase

Chart 10: Annual Population Increase vs. Per Capita Income

o

000
:':_ Apao
! 1 ;
I s’ -+ 7000
1 ¥
| |
- bl + 0a0
i 1
. b .
[ / | =
S ¥
- o L 5000
il
aq | y
W= — 4000
LT i .
A "' |
1 O oo + 3poo
L = ....‘_.-.u... I
, i i . 2000
ES o O [ e P S SO |
I i | 1 '] 211
™ L 1000
o .
._I'
L EEW T ey LS 3N = B B Em AL 0
- PR T o N i S = B o Tt i Rl i N e T B R I i S T e
S AR VR W D W AT g P P s P P P i = = 000 00 802 00 00 0080 O 05 000 O 7
i 10 i T e T e - 0 < e o o o T o O O T

Annual Fop Increase

—®— Per Capita Incoma




erronenus data collected by the government, but was included here nonetbeless, The decling in
family size has accompanied (he rise in per capita income (Chart 11). The decline in family size
from roughly five and a half (o wnder four persons per houschold for a total population of over
20 million informs us that the demand for howsing has increased dramatically. The development
of new housing conld be performed by building higher density housing in the urban areas, or
lower-density housing in the urhan periphery, or in the development of new growth poles (new
townz). Each of these sconarios has obvious land wse implicauons. The new affluence of ihe
Taiwanese people has also led to the greater ownership of motor vehicles (Chart 12). In 1962,
there were roughly 10,000 cars on Taiwan. Today, there are almost three million motor vehicles
on the island, with an additional 1en million motor scooters and motoreyeies (Zich 1993), The air
pollution over the urban areas of the island has become almost as infamous as the smog in Los
Angeles, California. The air quality problem in Talwan is derived from the affluence atlained by
the people of Taiwan; more income results in more motor vehicles that results in more air

pellutivm.

The national development planning in Taiwan should take into account the affluence of the
people and direct national investment inte measures and programs aimed at corbing the negative
by-products of economic development and the rise in per capita income. Not only has the
consumer hahits of the people changed during the past 30 years, bul the development of (he
economy has shifted to a point where Taiwan is now positioned 10 eéxert a new competitive
advantage in the global market place. These and other policy lssues are briefly addressed in the

remaining sections of this paper.

Folicy Issues.

The spatial 1ssue of where agricultural and urban development take place is important to the
long-range prosperity and environmental preservation of Talwan, The policy of the government
may best be served by promoting the Intensified vse of the existing agricultural, weban, and
industrial lands, Several considerations are presented here that take account of the economic
prosperity of the people, the limited amount of usable land, the raic of population growth,

Taiwan's competitive advantage, and the quality of Life on the iskand,

The decrease in the rate of annual population growth has benefited the overall prosperity of
the people and further decreases should be promoted by the govérnment, Maintaining a
manageshle total population size on the island will enhance the success of further cconomic
development while avoiding gross environmental degradation. The recognized advantages of a

smaller family size evolved from the equity In income distribution; wealth derived from the
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Chart 12: Passenger Cars
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indusiriat development policies of the past. Continued equality of income distibution shoold aid

in keeping the annual population growth rate from rising abose 15 current el

With a low population growth rate, there will be less of a demand on increasing agricoltoral
output and further encroachment of agricultural development inte the mountain lands. In
addition, national invesimenl in housing, transportation, environmental clean-up, amd less
polluting industries would further the efficient and environmentally sound development of
Taiwan amd improve the quality of life for the residents of the existing urban areas. By avoiding
the unwise use of land, costly infrastructure development of the wban periphery and greater
envirpnmaental diamage can be avoided. Instead, direct investment in making the urban arcas i
more pleasant place o live would slow the spillover development of the urban periphery and the
development of new urban areas on existing agricultural lands. Affordable high-density housing,
inexpensive and efficient urban transportation systems, and the enforcement of alr pollution
regulations on bath vehicle owners and industry would go a long way w improving the current
urban guality of life. In other words, it is my opinion that the government ransfer planned
cxpendiures away from investment in non-urban aredas in favor of investment in the existing
urban areas. Otherwise, emigration oul of the wrban areas would require the government to
possibly spend greater sums on developing larger spatial argas of low-density urban sprawl and
alding in the permanent conversion of more agricultural land (o non-agricultural use,

Future industrialization on Taiwan should focus on high value-added indusiries and other
high-technology enterprise, and away from the heavy polluting, metal-bending, smoke stack
industries common in nations that are at the earliest stages of industrialization.. Therefore, it is
important that the national development plan of Taiwan conzsider the competitive advantage ot ihe
Island as It exists today, According to Rayvmond Vernon's theory of the product cyvele (Clark
1989):

Mew products and technological innovations are most likely 0 occur in the most
advanced cconomics that are marked by high incomes and capital-intensive
production. Once a new product proves itself in such a market, though, ils
production becomes more standardized, leading (o lower costs and marketability
in less wealthy economics. As a resull, as the product moves from "new” (o
"maturing" to "standardized,” its center of production is diffused rom the
innovative country (o other developed states o developing nations, which even

begin exporting back to the "center”™ as the product cycle comes to an end,



Considering the varous sectors that may receive national development funding from this Six-
Year plan {zee chart &), the transportation, housing, environmental, and education sectors could be
the heginning steps toward improving the guality of life for the Taiwanese people. The
transportiation improvements focns on both motor vehicle infrastructure as well as mass ransit
syslems, The mass iransit sysiems will help cut down on the pollutants released into the
atmosphere over the larger citics of the istand, Mass transit within the cities will reduce sprawled
urban and industrial development at the periphery of the city and beyond. The enforcement of
environmental laws on the island, monitoring efforts and tougher regulations should go o long

way loward beginning (o clean up after forty years of virtually unchecked industrial pollution.

The nation has progressed from an agriculivral seciety toan industrial sogicty, and the per capita
imcome has soared, Urban andd indusirial lasd wse has increased and pushed agriculiure off of
some of the fat lands and into the mountains, As mentioned earlier, environmental degradation is
swilt a8 more pcople, roads, pesticides, and waste ¢luster in the mountaing. Perhaps the
povernment should consider boosting the food Impons from 50 percent to 6 or 70 percent,
rather than permitting agriculture to move inte the mountaing. The courley 15 wealthy enough to
allord prices of food that are a ltle higher and the threat of o blockade from the People's
Republic of China appears remote. Hence, the staple food self-sufficiency programs of decades
past appears 10 be outdated. Also, the containment of urban sprawl will pid In reducing the costs
of providing expensive infrastructure 10 (he citizens ol the nation. Water sysiems, housing, miss
transportation, energy, and othér infrastructure can be supplied with higher quality, cnhanced
reliability, lower costs, and with better equality when confined mosty o the existing urbanized
arcas, Only gradual and planned urban development beyvond the existing boundarics should be
permitted. Such a policy will help enhance the quality of life in the citics, reduce the consumplion
of large amounts of agricultural land by urban and imdustrial interesis, and ald in improving the
environment by reducing the rate of new environmental degradation W pristing areas and 10

permil more thorough environmental regulation enforcement within concentrated areas.

Finally, the spatial issues of national developmen! planning are rarely considered by
decision-makers or are conzidered withoul any serious Implementation measures. Densely
populated nations, like Taiwan, should make the most efficient gse of [heir existing urban,
ppriculiural, and other lands, The population growth rafe continoes (0 decline, making the
controlled development of the city and the urban periphery feasible in addition to spatially
cormect. Although the total population on the island appears (o be leveling, the alfluence ol the
people has increased so much that they are consuming more and polluting more per person than

theey did just 200 and 30 years ago. The government has suececded in bringing down the rate of



popilation. growth bul now must turm o institufing policics thal make efficient use of resources,
encouraging recycling, and providing incentives that will aid in cleaning he air, water, and land.

Conclusion.

Many national development plans have lended b0 dgnore the development of the city a5 a key
development ingredient, There has been a blaz against citles, a bias that favors lower density
development and a sizable agricultural segment. However, in the words of Norfton Ginshurg, “To
overlook the potental advantages of large numbers of people living In relatively small areas and
fieing ahle to produce if mobilized effectively, would he sheer Tolly. Even so, the bias against
cities, and particularly the large city, is marked in most development thinking (Ginsburg 1973)."
He poes on (o address (he dualism issue by stating, “There is little evidence (0 counter the
propositdon that 0 s in clies, and especially larger ones, that the forces of modernization for
socializing alicnated clements and for cducation and iraining, are most nomerous and mosi
ecenamical. All this speaks [or massive investment in cities, even in countries where most of the
population lives clsewhere (Ginsburg 197 3)." The intensilied vse of land in and around Taiwan's
clifes and less emphasis on domestic agricaliural prodoction are key requirements for Taiwan 1o

improve its environmental slatus and enhance the quality of lile.

Taiwan simply is in shorl supply of at, vsable land and is home to a population of more
than 20 million people on that land. The physical and human landscape existing on Taiwan
forces policy makers o seriously congider a parsimonious wse of the inhabited land areas. The
margin for error in future development planning on the island is small, and investment in making
exiting urban areas more livable may he o wiser policy that creating new growth poles, or
permitting vast areas of land o be developed under conditions of low-density suburbanization or
other inefficient land usage. A country that considers spending over $300 hillion on a national
development plan hax the resources (o greatly enhance the living conditions for the people living
in s larpest cites. In additdon. the amount of land veed for agricultural production is (oo much
considering the post-agricultural comparative advantage of Taiwan. Since the nation currently
imports ity percent of s food, the government should consider increasing those impm'l:f ti

perhaps 60 1o 70 percent rather than see agricolture continue (o0 move info the rugeed mountains.

The Taiwancse national development cxperience over the past several decades has been led
by government intervention in the form of economic policy initiatives, land reform, popalation
Manning, and other meazures, The continued success of development in Taiwan will confinue o
he led by such government intervention in the future, The demographic fransition facing Taiwan

teday indicates thal high bicth rates have dropped . amd will someday equal the existing low death



rates. Until such a time, it is in the interest ol the Talwanese government (o continee its policies
that facilitate a successful transition Wward lower population growth on the islamsd. In the words of
Dirake, "whether o zociety passes through ihe iransition intora satisfactory state is determined by
many [actors, largely defined, and often remediable by human intervention. It should be the
purpose of public policy to formulate, develop and implement these positive interventions (Drake
1991)." Closer partnership bétwesn the national development planning teams and the
Iocationalfsecroral agencies may be the best road w dealing with the mansitions ongoing in

Tiwran.

Finally, The spatial issues presented here perain o the nation ol Taiwan, Their applicability o
olther nations is not intended. The recommendations made here are founded on the Tabwanese
povernment's foremost goal of rapid growth of GDP. Ciher development literature suggests that
"the criterion for locational policy within the regional planning context is best delined as the
achicvement of given levels ol living slandards for populations at minimum natonal costs, This
Involves trading-off part of national cconomic pay-offs for social and political gains (Teriba and
Kayode 1974)," The social and palitical situation in Taiwan being what they are, it appears that
the government of Taiwan has recognized the need for modest investment in those sectors that do
not return large gains to total GDP (eg., bousing and environmental protection). Nonetheless,
iese investments constitute the framework for continued growth, enhanced quality of lile, and
preparedness e take the necessary action 10 ensure the successful passage through the many

population-environment transitions facing the island and its people.
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CAPITAL AND BUREAUCRATIC TEANSITION DY MAMIC TN
MEXICD

JUAMN CARLOS CERVANTES

The relationship berween made and public and environmental bealth i@ presently
ol well undersiood, Generalizations based on lmiled and broad studies can be and have
been made about this relatonship,. Unfomunately neither of te owo approaches contribure
1o sound policy formulation for dealing with the conflict berween intemational trade and
envitonmental concem,  Free tmule, in the madem worled conext of global market
expanzion and free compeaion anong economies whose strength les inthelr comparatyve
aclvantage; cconomic eflficiency; productivity and growth, s a patiem is relatively new and
wilh clear benefits; he envirmmental consegquences. inwever, are ol so clear, 115 oflen
argued that free wade produces rezources that allow a country o pay for environmenial
clean up, This, however, misscs twa other probahle ontcomes that could result, First, the
assumpdion can not be made that mesources stermming (moan free e will peosssmly be
wsed for enviconmental clean up; nor canong rgnore e added pollution due @ an increase
in trade, which decreazes the marginal bepefits gained. There are #udics that assen 4
direct positive melationship  between environmental - remediation  aml  coonomic  and
rechnological growth, 108 roe that free trade could force coumrnes o adopt mome efficent
and a0 called cleaner technologies which would entail a relative reduction in pollotion
output, bul this efficiency could also serve 1o hasten the degradation of the natural
envirommend. The United States 3z a0 good example of an open economy  wherne maost
markels are open, but openness encourages  increased. consumption of those  poods
available in the open mirket, regardiess of any existence of enviromental safeguards or
nol, Canada is @ case i point,  Ever since it liberated its omber market, when it
embarked on the free trade agreement with the United States, it has intensified is lopaing
induztry.

We muszt b carciul not o assume that economic scale and growil or openness is
an assurance of ability or willingness 1o care for the environment, for the most open and
largest ecomomics are the biggest contribators of pollution,

Protected markers, on e otber bamd, also bave their nesalive eovimnmenial



implications,  Prime examples are (he inelficient Bactories of Eastern Burope and the once
heavily protected industrial zectors of Ladin Amenca.  Even peodecied madkets in ihe
richest countries such as the agricultural mdustry i the United States  manifost
unnecessary environmentl costs doe 10 subsidies and other impont restrictions,  Subgidies
reduce the cost of synibelic inputs o agriculiure, thus crealing incentives o intensiby
pesticide wse, fabncued Terifpers, mgation svstems, mechanical tillage, A1 the same
(e, these prolectionist barmers may encourage e o industry 0 intensify prodoction
through the abowve means or by bringing unsuitable land info production. The
environmental consequences of ggncullural miensificaton are far reaching, they extend
from the pollution of the air and waler systems; degradation of seils: daonage w o wildiife,;
fizheriez; and o nateal ecosystems these policies could wltimately lead o an ironic
dependence on foreign agnculiural prodects do o the eventual resiztance of pests o
pesticides, thus decreasing productivity,  Clearly, o methodology 10 accommodate the two
concems is needed in the formulation of policy.

While the tension between environmental concem and trade has become more
acute in the present and recent past, the debaie abowt whether the intemationalization of
trace and capital a5 a means for economic development hag succumb @ unguestionable
praise tor the expanzion and liberalization of trade.  Morme tmude, more govemmen
retraction [man cconomic matlers, more capatal maobility, and more madkels are e axioms
for wodey's world problems.  Litle attention. bowever, has been paid i the relationship
between freer frade and environmental affeces, and the zocial and poliical phenomenon
mnderpinning (his fransition,  For the purposes of this papers disoussion, the capital
transilion will be define bere a5 a phenomenon that exhonts the intemational production
svatem o expand global production; liberalize capital; rade; and diminizh the role of the
public sector,  These are viewed from the vantage point that these developmenis lack
concermn for their petentially destructive envitonmental and social effects.

On a plobal scale, capatal mohility 18 the undedymg [aclor dhving  the
intemationalization of frade and political boundaries, With national governinents unable to
dictate the direction of capital investment, capital seeks the higher retums in intemational
ancial markets rather than oo ovestments e domestic mdlusteial activities,  The
ungdemiable precept of capital's purpose 5 o extract high returns, buol the relevance oF
contemporary govermments’ inability to direct domestic capital for investment is that it
represents a transiton from the post World War 1 growth eryowhen govermnments imposed
policies o direct invesiment, regulate trade, and maintain capital from going abroad, The
mole of the state 0 cconomic mamers was o moderaie the Ducteating cyeles of the madkets

by spemdhing 0 create coonomic stimulus during slumps and direct Gzcal and monetary



pelicies o affect  money  supply during  inflationary - periods. Judging from - the
imprecedented world economic growth from 196 to the carly 1970s, it is apparent thal
conditions werne acceplable o capital.  Profis aml markets grew sufficienty ar the home
coonomies o warranl stale intervention.  As A consequence of these developments, the
standard of living for industialized countries rose and labor's demands for higher wages
increased, The rise in tabor cogts have (0 be compensated by efficiencies in other areas of
the productive sector Or net eums on investments will diminish with ome, Produoctiviey
incregses alongside with wages keeps net profits up, One of the successes of the Japanaess
pooneny 15 that it nvested m the prodectivity of s mdustry rather on labor input cost
reductions, thus lessening the nead for cheap labor abroad. The ULS., on the ather hand,
dicl not follow this path to increase productivity, Instead 3t sought cheap labor abroad.
The sixties decade, therefone, 5 a catical perod n the evoluton of the prasent global
EODNMMIC S¥Eem hecause it represents a time when labor became active and increased
social pressure forced govemments o increase social bemefits.  As the welline s
incroased @0 did txation on comporidions and =0 did e reluctance of captal o mvest m
an envircnmend of decreasing nel profits. Figure one ilusirates the decline of net profits in
the industrialize counirics of Europe zince the sixiics,

Capatal 15 national as (ar as il 1% based i a partcular nation but a8 i seeks
assert its rizght 1o lovest where ever il is most profitable, it frees itself from any nadional
responsibility, 1t is impoctant o recopneee it capital is mo generaded Troam a vacuum it
rather from direct govemmen! policies and concessions, a8 well as national resources. In

this regard, capital owes a duty o the home country and its citizens.
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The present intemational nature of capital reflects capifals assection that it should
b free 1o dnvest wherever it extracts the highest relums withoul regard for ethical amd
national conziderptions, Presendy, the process of capital mobility is much greater then in
the sixties when many corporations shafted production o developing countnes. This
realization of capital mobility came about through the process of integrating the financial
scotar o the international scene, The pattem ook definite shape duning the soventics, al
which point investors were unimpeded by state policies from financial imnsaclions in
foreign markets, One of the manifestations of this capital sovereiznty, evident during the
seventics, was the increased sctivity in foreign lending (figure 2) This development isin
parrd respongible for Mexico's hoge foreign debt and its subseguent ausienly mensunes.
wliich cawsed tremendous handship for the Mexican population, and capital Oight from
poorer economiss. Fegarding this dvnamic of capital mobility, o theoretical development

of transition theory offers & framework useful o oits analvsis
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THEDRETICAL FRAMEWOREK

The theoretical nubric under which the capital ransition falls iz coined by Diake
ws  means ransition. This ransitgon is defined as one of human institations; © the exicnl
that this fmmework models the trajectory of an institetion at mansition, it can be argoed
that predictions can be arficulated. The mnsition o hand is that of the capital institotion
from a condition of regulation o liberalization.  Although the transition 18 occurring on a

global zcale, this study dealz with the prezence of thiz phenomencn  regionally.



Specifically, it deals with its impact on Mexico.

According o the theory of transition, institutional forces exert infleence on is own
structure 1wy become more cenralized and powerful, This natwrally leads o an egoceninic
rmigsion which s, by definition. asymmetrically apposed o any extemal indifferent o any
external greater pood.  In the contexi of a capital transition. the three deferminanis of
trajeciony in mnsiton theory are evident in the evolution of the capital mohility; First, the
present rale of change in the inlemationalization of markets is anprecedented in the hisiory
of capitalism,. this is largely due o orecent developimeents in commuication technology;
second. the magnimde of change ig global in namre with differing consequences throughou
regions; lastly, the temporl aspect of this frangition is identiffable within a relatively hor
pertodl of Hme.

There are cemainly other world and regional zectors which are undergomg
transifion changes, while a1 the saime tme experiencing the effect of the capital transition.
Mexico is now al a crossmomds in is history for il 8 experiencing varous ransidons at

oice, the most critical of which iz the capital rransigon,

TRAJECTORY OF CHANGE

This is a catical point for Mexico as well as the intemational community (o see
Mexico complete this transition smoothly. Perbaps no other iransition 15 mose salient fos
Mexico's reaction 10 a changing world climate than this one.  Mexico's response 10 similar
external capital pressures during the Porfiriae Period (1E76-1911), culminaed with ihe
first mowdemn civil war in the waorld, the Mexican revolufion of 1910,

The Porfirio Die's regime was copdivated, o well as the rest of Latn America. by
the fervor of economic liberalism wiich was so prominent during the lamer pan of the
nineteenth century,  Imo Mexico, intellectualz and politicians who subscribed o these
docmrines of Pozitivist philosophy were called cientificos, Mol surprizingly, Dias's state
apparatus was composed of clentifioo technocrts who wanted 1w bing Mexico into the
international lmelipht. by inviting foreign capital as a means © develop the country's
infrastruciure,  Although the level of coonomic growih achieved by the Porfirio regime was
Impressive, i came at o great social cost, The govermment's conoessions 0 foreign capital.
which came to dominate the country's productive resources, created a development meodel
that benefited only the swealthy and foreign capitalist= while the poor zaw their average
purchasimg power drop m 1970 10 one quarter the level of 15100 Thiz unequal economic
progress hred the discontent which fueled the revolution of 1970

This historcal accoum bears some resemblance o the present doy evenls of

neoclassical liberalization.  Mexico again, after decadez of forcign suspicion, 15 at a



critical point similar 1o the period befon: the Mexican Bevolution, The disparities belween
rich and poor are widening and the middle sector s onee agam se2ing opporfunifics heing
monapclieed by the big mdustinal and financial conglomerates.  Unless a path s laid o
that offers oppomunities o direct capital invesiment in zocially meaningfol wavs, withou
jeoparlizing naticnal sovercignty and public and environmental health, future social anres
i5 fareful.

Thiz option o regulate investment, howeever, §2 presendy tenuous, Az a clazs of
fransitions, the memns ransitions encompass all human instimtions, and public policy
necessarily stems from such mstitubnons.  Presently, Mexico 18 undergoimmg a polincal
franzformation from & stropg one-pany mle govemment o & more {at least rhetorically)
open system,  Trmsition theory predicts that in the process of this transformation, - key
sectors of the bureaucracy exert unproportional influence e favor of their massion,
Depending on their zelf interest, the nature and mizsion of the eventoal policy outcome will
reflece the special interestz of the new buresucracy, Free trade for Mexico is 4 point in
cage: With the preater salience of all the 1lls, from the mapor ransiions affecting Mexico
today -the wbanization; demographic; oxic; epidemiclogical; and agriculigral ransition.
abscuring the coonomic causes of the recent pusterity program, special inferests within fhe
Mexican burcavcracy are once agan directing poliocal and economic policy oward ther
own end: Mexico's economic policy has been shaped since |917 by two competing
dassociptionz,. Ome iz composed of privaie bankers thal have been influential since ihe
Porfimate penod and the scoomd by a coalinon of varving inferests under i comporalig
avarem similar o nuling paty's struciure;  The Latter coalition congiziz of labor symdicates,
peasants and govemment officials benefiting from: govemment conirol of economic policy.
These o influental associations have divergent interests and thus compete for dominance
in economic policy formuolation.  The former group espouses the ideals of neoclassical
economics while the later has mationalist views andd bureaucratic self merest, Mol
surprizmgly, the banker's coalifon bas been the most influendal in Mexico's economic

policy, since i mfluence. has coincided with the presence of foreign credits (fgare 3),
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Agide from the multinationals with manufacturing establishments in Mexico, the
real beneficiaries of his financial integration 0 infemational markets were Mexico's
private hankers.  There are many reasons for (his but the most cited factor is the
protectionist nature of the economy, Mexico’s inlemationad infegration gave the Mexican
bankers the freedom 10 purchase foreign sho-lemm investments al the expense of long
e domestic indostnal iovesiments and the muliinationals the benefits of & profecied
domestic market. This factor in the Mexican economy hampered the development of a
competitive domestic indusiry,

Lacking foreign competition amd suppored by govemment subsidies, the Mexican
industial sector had oo pressing nesd w0 promole ovesiment oo improving - labos
productivity. Hence, Mexico's subsequent economic troubles siemmed from its inability o
compete on the world market, The govemmient was concemed mainly with developing the
inchustrial sector by protccting its fledghng idustries; but, at the same time, the policy
suited the interests of the bankers whose money was freed (or investment in the mor
lucrative forcign financial markets.

The political transition, if the theory of means wanzitions models the ragcory of
the  boreaucratic (ransition accursely, seems 0 indicale the cemnralivation of e
bureaucracy iz directing Mexico's fnancial interests oward the lucrative intemational

fimarcial markets, What this indicies 1z a polifical mansifon woward power cenralization



in the private interesl coalition and away frome the state, Most owould argue that the
political transition in Mexico @5 towand o ploralist democratc system. Howeéver, as
previously mentioned. the salience of the austenty measurcs endurcd by the Mexicun
people. during the country's worse cconomic troubles, has obscured the Gt that private
intcrosts, pursuing precisely the terms of anregolated activity in financial matters, s
responsible for many of the problems.  Iromcally, the present political ranstormation
towand an open economy (and an "open political system) i larpely the effors of Mexican
capital, the financial sector.

In the Seventies. at the urging of prvate bankers, the Mexican govermiment
pursued @ palicy of infemational operation of Mexican banks. The strategy called for the
merger of Mexican capital institutions which gave official recognifion to huge finincial
conglomerates. The effect of this move was the further centralization of resources m 4
amall and powerful oligopoly.  The centralization of financial resources o the banker's
allinnee, assured them a monoposomy an cheap fonsign credit wiach they then wrmed into
huge profis for themselves.

Onece these conditions were created, the govemment conld only aitract domestic
investment and avold capital Tight throogh incentives rather than regulaton.. The
eovemment responded by raising interest rates which contrazted with fow interzst ralcs m
ather  currencies. The result was high retums on short-term  financial speculation; since
financial speculators coulid go abroad and bormow at low interest rtes then deposit it in
Mexican banks on shoet em m domesie cacrency, then reconvert it o Dollars, boge
profits were made at the expense of domestic reserves,

In short. the government's effons o strenglhen Mexico's place in the intemational
scene was wmed in an opporunistic venmre by and for Mexico's finaocial elite,  The
incentives created by the govemment were misused by the financial sector 10 further
concentrate wealth in their hands and stifle domestic competitive patential, — Not
surprisingly. the wealth was used for cstentatous consumplion and capital fight. Table |
illustrates that the privale sector, between [977-1981 increased s consumption of
consumer goods and forcign asscts. This increase in consumer goods indicates o hoxury

cousumpliea by Mexican consumers,



TABLE |
Pulslic and Private Sector

Imports
Arminl Feof fotal
1477 15s 147 L4L] 1bi ] Growih impet
growth
Tl
Privare a3 3 G a3 A 1]
Fuhlic 3t T £ En) 15 20
Cionsuame
Frivnce TH Kl Ha &4 bt | il
Pulalie * AU I 51 42 | b
Camtal
Privale &l ale] B Tk T 47
Palalic a8 4 4 L 8 L)

The present political ransition, on the surface, 5 not casily discemible g o means
hureaucratic transition consistent with the theory of institutional transitions. [ anything, i
appears o contradict iR This, however, bas o do with the insofoton that one examines,
On the surface, Mexicos move oward pluralism seems o suppon the views of those who
claim that the infusion of foreign capital and investment is correlatéed with an apecture of
the political svstem, Mexico is snid to be prime for an onslaught of forcign capital now
that it 15 becoming politically fess centralized and open o foreign competition.  We must
not forget that capital sesks high retums oninvestment and not o democrtize nations, 11
Mexico 15 prime for loreign mvestment it 15 because of the centralization of power n e
lawacds o the financial elite, The apparent aperure of the political system is 4 response by
the fimancial coalition o stip power from the nationalist inclinations of the Partido
FEevolucionaro Institucional (PEL. The gpovemment bas been svilified by the financial
sector ever since the bank nutionalization of the Pomillo’s administration in the: eady
cighties. As Maxheld has pointed out, (he two agents have divergent interests in Mexican
cconomic policy.  The govemment seeks o reeulate mvestment for industrial development
while the financial sector seeks utier autonomy.

Given the linancial strength of the liter group. it is probable that kev members of
the PRI have been persuaded of the  povemnment's poential isolation from: intemational



financial funds.  This qualitaive ohservation can be substantiated by the incroasing
presence of so called tecnicos, who subscribe o neoclaszical ideals of economics, i high
govemment posts. These tecnicos are professionals trmned in ccomomice and  public
actminstration, wiually in foreign universities, The parallels of the present polilico System
ue Mexion oo the structure of ihe political machinesy  dunng the Pooliraty penod ane
tempiing for making comparizons.  The power transition within Mexico's nuling system
cerainly spells out g different agenda for political and cconomic cmphasis;  (uile
expectedly, the deregulation of forelgn and domestic capital and the integration of Mexico
iy s mtemaional market is the logacal next step, Viewing Mexico's expenence with s
bureaucratic ransition and the intemational finanee system in reiospaect, i does not seem
clear that the present capital ranzition will be moderated  with  the peceszary
macTosconanic policies (o prevent a funher polanzation between national pnorities and

financial interests or between rch and poor,

THE CASE FORE FEEE TEADE

The push for free trade i viewsd by many as the only feasible solution o global
eoniomic stagnation.  Others view i1 as a dueal © oationad and economic sovereizniy.
Even among proponers of free frade o one wmifying reason for their suppon can be
tiscemed,  Part of the reason is that free trude agreements have been instituted wder
various  political and  economic scenanos. Most countries have  instituled  trade
relaticnships with neighborzs and allies that complement their coonomics.  There . are
mumerous cxamples in South Amenca, Asia, Europe, the Mididle Eagt, and even Alrica
The currendly proposed Modthe Amecican Free Trade Agreement (HAFTA) is just the latest
formal agreement m which the United States 15 taking parm. The United States already has
2 fee made agreement with Canada aml [smel,  Mexico 100 has agrecments with (e
Central Amernican cconomics 10 the South amd Chile,  Those agreements differ, however,
from an agreement with the United States because they complement each othars economies
in product differentiation nof division of Tabor,

The virtues of free trade have taken a new prophetic zeal. [t is onguestionably
ammeried that the guest of ncreasing the expansion of rade through Bheratiation will
improve the 1ot of poor countries, its citivens, and the world. The problem is | however,
thit this azsermion ignores the one important fact aboul free rade and Latine Amenca, that
Iree fracke has been tried belore a6 Bal e alleviage the problems that current Free (raders
claim it will assuage. The argument for free triede from the vantage point of the North (the
first world counirics) is that if iz the modemizing element of unproductive counties, the

oo elemend that browght Burope and the United Statcs w the pinnacle of world hegemony,



anid the only means by which poor socielies can improve their ot

The presence of free trade as an economic policy in Latin Amenica can be trced
from the [800s to the onsel of the Greal Depression,  Lalin Amenca's expenence with free
frade came a8 response o the nationalist and anil colonialist sentiments of the eardy
nineleenth century.  As a way W free itself from the mercantilist policies of Spain and
Porlugal. Latin America was quick to join the emerging free trade economies outside the
Spanish and Portugeese cmpires. Al the onsel, free tracde served the function of solidifying
the megom's ndependence but o soon proved detrimental for the region's industrial
development. Much of the impediment of national industry Bad (o do with the Hucoating
values of primary exports on which the region depended. . Despite all that can be said, the
remon’s relationship with the rest of the free made world was one ol dependence ad
unequal erms,

Latin: Amenca's linal disenchantment with free trade, however, culminaied with
the Grreal Depression.. The event marked the end of the region's confiderss in the expornt
market of primary goods and the intematicnal capitalist system,  This lusoncal incident
gingled oul the beginning of a political revolution in the region that produced & more
aspinng, political structure 0 deal with national economic matters,  Henee, sconamic
development policies post Warld War 1 erphastzed (he well known Impont Substitation
Muodel, Today the region's cspousal of free rade and liberalization policies is reflective of
the fundamental ransfomnation o wstilubonad composition of political power. Again o
resemblance o the Positivist Liberalism of the Moarth South stroggle in e Late unsteentl
century can be made with regants o the neoclassical ideals of today's capital,

e nadeguacy of free trade as o development model for Latin America can be
generalized from leaking sl Mexico's worsening, ferms of trade sinoe (18 trade with the U5,
began to liberalize. starting in the early eightics aml up (o the present. The increased rade
activity in the eightics between the two couniries was doe 0 the rapid expansion of the
macuiladora industey? judeing [om Mexico's worsening terms of trade. it is evident thal
Mexico's trade relationship with the United States is built on unequal if not exploitative
terma, Figure 3 shows the pradual dechne of Mexico's tenms of tade from the period of
1981 1 1991, Since the maguiladora industry bas become Mexico's second Largest fomeign
currency eamer and because Mexico is only exporting labor services through this sector
rather than prodocis, Mexico must continually devalue s labor costs 0 mangun
competitiveness: I other words, for Mexico o buy o given stream of expons. it must
increase its payment in labor. This contmasts greatly with the Asian tigers which have
manage o incregse the in valee added of their expon products and af the sune tme
increasing (heir technological sophistication. This rade relationship for Mexico does not



constituie 1 sustainable ecomomic development bt it does serve the function of increasing

profits for domestic as well as foreign bankers with assets in the magquiladord indusiry,
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The uniquenesz of the WNAFTA iz that o previous free rade pact exends
membership to parners in ditferent development siages. NAFTA will include Mexico,
Canada and the United States, Mexico comes 10 the bargaining (able with a radically

different level of economic, political and emreprensunal development from the other pwo



parmners. Mexico's experience with semi-restricted trade only extends as far back as the
carly cighticz,  Prior o thiz period Mexico had pursved anecmomic model which by it
natuce mvited] heavy govermument involvement, With the exceplion of the financial secior in
the seventies, the Mexican government., since 1945, sought © develop Mexico's sconomic
potentigl throogh what is known as the Impon Substition Industnalization Model
Mexican industry was heavily profected o cutside competition wder (his model. In
addition, subsidies were allocated 0 industries the govermment fell woere crocial o
Mexican sovercignty and national capital interests. By the late 705 i became obwioos that
the Import Substitution Model had faled 0 develop o competitive industrial base,  As
previously mentioned, the financial crises brought upon by e govermment's desioe o
compete globally in the fnancial sector left the country with 2 shomage of domestic
savings and a fiscal deficic To Gl the gap. Mexico resored (0 fomign borrowing 10
finance domestic spending which led o the crizis of the 205,

Thizs salicnt moment in Mexico's history iz the crocial point af which the
bureancratic transition i the political system first becomes evident. Tabie 2 and Figune &
demonstrate thiz bureaucratic ransition graphically. Becavse subsequent b tis economic
failunz, the Mexican govermment began to liberalize the coomomy at great domesiic and
social costs. This sudden liberalization saw a big increase in the number of maguiladorn
manufacturing plants open shop in the U5 -Mexico bonder region. In spite of the fact that
the border region had been a free trade enclave simee 1965, 00 did ot attract the same level
of trvestment (o the region as did the relaxation of foreign investment,  Companies were
now ablbe o have T owmership of teir plas and a guarantesd 20% of thie Mexican
murket for goods for which no Mexican cquivalent waz available. The push for free trade
o e Mexican side is really a desire lor a guananteed access or preferential freatment to
the all three countries’ financial markets rather than in long e imvestmenis in small and
medium size industries. Fumthermonz, a MAFTA will secare foreign speculative capital in
Mexico's financial market by guaranieeing the safety of all capital with official
povernment sanctions, A free trade deal with the United States, in s most oplimist
projection for Mexico's smaller industries. will simply make the ULS. less protecticosi
s Mexican pocds, This iz not & big concession for the smaller manufaciurers given
(he twio factors alfecting this Mexican sector, unegual access i capitzl and a flood of

cheaper mass produced products Trom e Urnited States.
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THE BUREALUCREATIC TRANSITION

Ag proviously mentioned, the Mexican government began to play @ very active mle
in the nationd econoeny after the Greal Depression.  In panticular after 1940, the
gpovemnment's role in indostry intensified. [ provided many direct and indirect subsidies o
iz nascent  industnes heough creditz, infrastrocture  and  protection from forcign
competition, In 1973 it extended its active mole in the coomommy by adopting legislation o
control foreign investment, The legistation placed limits on the amount of foreign capital
that conld gointo activities it reserved for dsell and the percentage of foregn ownership m
otheer areas,  With e onsel of the eoommic crises in 1922, and at the inzistence by the
[MF, World Bank, and private banks, Mezico cmbarked on a new coonomic irategy,

Trucde awl cconomic liberalization wonld mow b the new docinne that swould



reduce Mexico's inflation and increase the competitiveness of  Mexican imfustry.  The
attraction of foreign capital was 10 be the pillar of the new cconomic stirategy.  In esscnoe,
diminishing the state's direct role in the economy was 1o be supplanted by domestic aml
foreipn capital,

Faralleling the withidrawal of the state fmom many areas of the cconomy, was the
govemment's . encouragement of export manufaciuring. Because the national sty wias
in no position W0 compete intemationally, due to its lack of capital for modemizing aml
olher macroeconomic inpediments, recourse (o forcign capital became the new doctrine of
economic policy. With the goal of raising foreign investment, Salinas povernmern repealed
laws that had barred foreigners (fmom more than 49 percent ownership for all indusines.
He also elminated the reguirement of foreign companics (o meeeive permission before
taking over Mexican companies. and magquiladoras no looger needesd official authorzation
for their establishment. These developments of govemment retraction enlarged the private
seclor (domestic conglomerntes) ad also coomniged the cxpon of manutactured goods
Expons rose from 14 percent of total value in 1982 10 49 percent in 1989, Furthermore.
the private sectors mide in cxpons alse increased (table 3) Coincidentally, the amount of
foreign investment also mereased (lable 30 The magority of this investmens, however, has

gone into manufacturing for export. Figure B illustrates this point
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Given the exclusive access to capital by the big private sector in Mexico {financial
and industrial conglomerates), they and Trans National Comporations are the only oncs
able 1o finance the industnial conversion o be intemationally competinve. Mot
surprisingly, the beneficiares of these privatization activitics are the huge Mexican
conglomerates and TNCs, which have replaced the vacoum left by the stale's reimolion
Small to medinm enterprises have basically been left out of the benefits of the expon

anented ecomarmic moglel,

Tahle 3

Trade and Investment

Privnle Secior Foreign

% Tolal Exports Lirect Investment (Millions 5)
1982 137 1634
1983 (LR il
L84 | 39
1585 217 491
1986 41,1 1522
1987 A 5 3244
1528 0.3 25495
L9553 44.5 2500

Suurves Salingss. Sepumdo Infomme de Cioeizmus O] 193G, Mexioo

THE MAQUILADOREA INDUSTRY

The birth of the in-bond industry {(maguiladoras) began in the 19505 in Puerto
Rico as par of an industnalization program [or (he istamd,  The Pucrio Rican case.
howwever, differed from the magquiladorazs Iocated in Mexico, the Canbbean, il Asia in
(hat Puerin Rico is & commonwealth of the United States and is subject to 1.5, minimum
wages. Thus. Puerto Rioo did nol offer the competitive advantage of low wages typical of
the in-kond indusory in the other pans of the swoelil,

Mexico's irst magquilidorss were established in the Ciudad Juarez region in 1965
These onginal plants were mostly garment sweal shops, Today the industry is dominated
by clectronic plants and component subsectors,  As of 1990, 1697 musgquiladoras are in
aperation on the northem bonder of the United States. The distribution of these by stae is
15 ollows:
797 in Baja California Mone
133 in Sonora
Fin Chihwabwa



LS i Coaluila
75 in Nuevo Leon

213 in Tamanlipas

The majortty of the products produced are assembled, products such as electronic
circuits, for mdios, lelevisions, oys and sulomotive parts, Nod all the plants do assembly
vithne added production, some acmally transform products along with assembling.  The
prond s that the prodect speciabizabon of these plants and their proliferation confrasts
sharply with the imlostry's initial function of an expor-onented regional developmen
meklel, Az already mepdioned, the industry bas Become an eszential element of Mexico's
new national deselopment plan,
neoclassical ideology in which Inbor has no active voice excepl whal the market dictates o

it az a commedity, Table 4 shows that etums (wages, salaries, and benefitz) as a peocend

af walue added have declines] since 1981,

[k
196
1977
197
197y
L0
9]
1982
983
15954
1085
R
15E7
1988
1959
R

TABLE 4

Hovwewer, il s a developmend sirategy inoo climate of

Dreclining Benefits of Maguiladora Kinplovees

Labor Costs % ¥aloe Added

fil
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33
47
52
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45
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The changing global economy i no doubt manifested in these maguiladorn
ircfustrial sectors.  Their search for higher profits has shifted production (o low wage
countries whose only comparative advantage is to be poor. For Mexico, this siratcey wis
o aid it in developing the intemal input networks (o e maduiladors idustey thai the
Asian Tigers were able o accomplizh; bl the overd] use of domestic mpuis has not done
soowell, Figure ¥ shows the limited wse of Mexican mputs m magpuiiadors producton
which unambigucously translates ivto 3 manufacturing strafegy depersdent on fomeign inpuls
of technology, capital, and mw materials, and on an extemal market, incapable of

stimulating a diverzified intemal industry.,
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As mcentives, thess maquiladomns are generonsly rewarded by the govemment o
it raw materials md machinery for the purpose of exponting; since these miduiladom
industries are a strategy of cost reduction, the govemment subsidics have to be in the fom
ol infrastrocture expenditure. Table 5 illustrates the success the incentives have had in
attracting plants 1o the region. Within a decade, the presence of the industry has been
substantial, Becausc making these plants pay for the mvestment in infrastrociure would be
sell defeating.  The problem with this type of govemment suppor is that it comes in the
form of roads and industrial support, good for transport and madquiladoras, bt not in basic
services for twe burgeoning urban centerz.  Acconding o Gonzalez-Arechiga and Barajas,
these plants have not compensated the local authorities their share of the infmstmictome

ceests due 10 the in-migration stimulated by their presence,



Tahle 5
M:.quil.u‘lnri;r:ltim of harder region

1981 19a]
MNonhemn Kegion

BajaCa 16598 JEaaS
Sonom E63 TRl
Chihonhun T1573 2253463
Muicw Leon TH26W IhEs1 6
Tamanlipas 201857 TA40ES
Apunscalienies Jeas0 i3
FHAH 157115

Tieatnk 274170 Q501 T

The further promation of s type of industrial activity under the auspices of free
irace (MAFTAY, sven the circumstances alluded to above, suggests grave prospects or
the environmental and public health of the border region,  In particular, the plants
established during the eightics had little operating mestrctions: placed on' them due © the
pricrity given them by the govemmenl as a viable economic strategy. NAFTA may o fact
allevigte some of the environmental problems bul it seems doubtful in that the honder
region will be no more open than under NAFTAS andl to say that hig business pushed for &
NAFTA only to have the environmental play rules changed on them seems not plaasibie.

Muany laws do exist in Mexico 0 oontrol the ravages of toxic waste produced by
the mudquilador imdustey. The maquiladora decree for the  operation and development of
such industry. for example. is straightforwan) about the regulation of waste disposal. It
stales that all waste penerated [mom haeardous materials imported into Mexico as part of
the marufacturing process must be retumed to the country of ongin,  The record on
compliance. however, is not very ool The EPA. claims thid no more than 20 companies
operating in 1987 out of more than 12000 exported their hazardoos wasies hack  the
United Stafes.

Clearly there are environmental and bealth risks associated with the gperation of
these type of plants, The risks come nat only from the opertion of the masguiladaras bt
also from the differing safety amd health standants used in the maguiladoras as opposed to



e standards ysed in the home plants

There are many areas which one could dircct attention o in onder 16 pauge the
public and envimonmental Bealth nsks as a resull of the rse of magquiladora indastries
dlomg the LS. border region. The public and envimommental health cisks are (e omany
factors associsted with the fundction of these mdustoes. The presence of hazandoos
chemicals, the conditions of the work endured by employees. poor planning for major
catastrophes and the underfunding of the enforcing agencies. Bul since fitfle data exists
thar shows an unambiguous negative consal effect of these plad opertions o the workerns,
anid the pofentially negative Impacts (o the industry if workers became informed of the
tisks. one can only infer very qualitatively that a reciprocal relationship exists,

As a closing remark, and w sumulate cunosity, iL1s provocative o look ot a
couple indicators of general well being in the border region. The following figures are for
the state of Sanoea, which is oo the Nortbwest comer of ithe mainiand of Mexwse, This
srare is a recemt host to the maguiladora indusiries. The health indicutons are for e argas
of ihe stabe known as the cendral booder area and ibe norbern border (see the map broken
dowent by regions), these areas have conzistently had the highest momality rates moihe lasi
few yeurs, tble 6 shows the generul morality rtes for s regon: Figure 10 shows o
tlecreaging trend In Infant mortality rate. but the border region's rate. where the
maduiladora concentraiion has taken place. exceeds the mean for the state. A causal
relationship!

Tahle 6
Greneral Mortality Bates in the
Border
19B5 1986 [aR7
Center Hopder .1 531 B
Muortheim Bordes 54 8.2 .2

Staie Eale 4.8 4.6 4.5
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POLICIES

The palicies being proposed here are nof new bl oeed neemphasis. They are of
two components; one deals with policies the Mexican govemment can pursee to develop
the lopg-term competitivencss of the Mexican industnal sector; sl the seomml one s
copcermeld with the long tenm protection of the maturl ecosystems alomg the United States
and Mexico border. The objectives would be to:

*Develop an cconomic development stralegy that promotes an mfegrated indusirial
netwark.
For this o happen, Mexico has w fake direct involverment in the way foreign investment 15
allesaded
-Mexico has w0 reduce (e level of dispanty berween the big conglomerates and tie medium
and-small imdvziries. To do this, the govemment has o facilitate access o capital for the
smaller industrics. This will allow this sector (0 modemize in order o compete
indermeadronally.
-Resources hawve o be dinected foward education, maining and acquisition of technology in
order for the country to develop native technology
-Reduce specialization by redocing reliance on the expon developmend miodel.

fimplement exizting environmental laws.
For Mexioo this meang an ingrease in the number of technical experts for the Mexican

Border eoviromnmenl



-Prowide ochnical assistance for Mexico through LS, fechiical uniis,

Increqse the fumding for Mexico's EPA equivalent agency (SEDESOL) for their border
arca operatonal budger

-Create an enforcement gtrategy with the cooperation cn both sides of the border.

-Build the enforcement capacity of bith sides of the bonler

Do cooperative raining visits o facilities on both sides of e boeder.

Do workshops and exchanging of personnel and infomation for bath sides of border.
-Develop a database on the wiste sites and the movement of  hazardius waste.

-Do mone and more cooperation

FDevelop new enterprizes 1o meduce pollution,

This poal would be implemented by increasing wasic water treatment on

the Mexican side.

-Expand existing fucilities 0 dccommodate present ol fubure residents

-lmprove waste wiler treatment Systems.

Construct waste water collaction amd (reatment plants in (he  densely populuted regions of
Mexico,
and imprioving industnal waste water treatments,

Monitor and identify end of pipe waste.
-prodect water supplies.
-Inventory andd monilor water sources, quality and treatment. processes.

-Prioritize drinking waler protection,
Initiate industrial source controls o reduce air, water md lamd pollution
-Ciollesct it on toxic meleases from industrial facilities in Cindad Juarez and Tijuana.
Targel enforcemenl actions and pollution prevention programs in - Ciudad Juarer and
Tijuana.
Improve the disposal of sofid and hweardous wiastes
-Finunce equipment for landflls or constraction in all the  Mextican horder cities with larpe
populations,

-Improve detection and repoing of illegal frunshoundary shipments of hazandous wastes.

CONCLUSIONS

The dynamic between the relatiomship of imwle and environmental and public
health has become an important consideration for policy makers concemed with the diverse
affairs of stalehood. The present mansition of capital cvertaking stale bureaucracles all
over the world illestrates the neod to be cntical about our understanding of this

phenomenon.  As political boundaries become defined by pattems of economic activity,



public institufions: become Iess 3 means of modemting injustices brought upon by (he
invisihle hand of the marker system and more & vehicle of power and weilth concentration.
The imtemationalizaion of capitil works o de stabilize the power stmcture of political
instiiutions. Unable e allocale investiments o areas thatl are more consistent wit nagional
priorities, states are helpless o resist exploitative ems of trade. The inevitable resulf is-a
polarization of the world between rich amd poar,

Transition theory helps o gauge phenomenon and it majectory within o
population envimonment dynamic. 1t is an attempl 0 understind the event al present in
order 10 make predictions abour it.  From examining the regiona impact of & panticular
transition. generalizations can he made 1 the oulside world,  Mexico 15 4 case in point. for
itis in it initial stage of the capital wransifion. The country has undernaken policies tha
have wansfommed the . polifical bureaucracy and itz place within the global cconomic
sphere. ‘These changes have come in o relatively short penod of time; the evenis driving
these changes have launched the country info o volatile rmnk in e community of
ineemational capital.  Unless: the country. takes direct seps o puide 5. ecORHnic

development., it risks a constant place in the periphery of the global cconomic domain.
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THE POTENTIAL ROLE OF URBANIZATION IN ACHIEVING GLOBAL SUSTAINARBILITY
TOWARDS ESTABLISHING AN URBANIZATION TRANSITION MODEL

Bruce Frayme

PART I: GLOBAL SUSTAINABILITY AND URBANIZATION

Paper Overview

This paper sets out to explone the usefuloess of developing a model of urbanization o policy makers and
planners in developing countries. In so doing, a number of isswes are explored. The broadest of these relates
1o the guestion of global sustainability. Why is there mounting concem about the fumure of the world, is this
concem el i8 Qb receiving the priorty that it shoold; what are some of the abstacles 10 achieving a momr
sustainable future? These guestions are touched upon in this introduction. Also of interest is the question of
societal development, This refers (o the path that a sociely might take in its transition from one stable state
to another, This can be both positve and negative, bul o contrbule positively (o the foture development of
the world, avedding large seale catastrophes, such a transition requires certain preconditions and inputs
over ime and across sectors (Mess, e al, 1993). An argument is constructed around these issucs for high
levels of urbamization at a global scale as a means of improving the socio-cconamic stalus of less developed
ind developed societics (as the forunes of both are incxiricably linked). Thiz arsument assumes that effons
al bringing population growth and industoal growth within the constraints that sustainable developmemt
imposes requines the social and economic development of the world's populaton 1o levels similar o those
already achieved in the developed warld, Hence urbanization is key to achieving such an outcomc,

Ubanzanon 15 also aninler-sectoral phenomenon. involving all aspects of human sociely and economy,
Given the apparent irreversibility of urbanization throughout the world (Power, 1985), it is therefore even
more impenative for the successful evolution of human socicty i a global scale that investment in the urban
sector 13 suflicient w0 opdmize the ransition of all seclors 1o a desirable and stable equilibrium state. The
mixdel developed in this paper is intended 10 provide a ool for policy makers and planners 10 beller
anticipate the urbanization transition as it cccurs and to therefore invest approprately in all sectors by
adopting an aggressive proaclive stance aimed al achieving a sustainable equilibrium, This could provide
an important shift from the characterisic remedial planning and fnvestment that occars in much of the
developing world. It &5, however, moogmized that many such countries do not have the resources w achieve
the goals explicit in the model, and will therefore require greater inlemational assistance, The explicit
assumnpion is that it is in the interests of all peoples and countries of the world for the developing world 1o
urbanize rapidly (which is already happening) and positively (which is less cvident) as this is crucial o the
cooperlion required to Implement global policies aimed at achicving a sustainable cquilibrium. Therefore it
can be argued that coordinated and large-scale investment by the wealthior countries of the world in
promoding urban development in less developed regions (panicularly in the spheres of health and education)
is rational and desirable.



Finally, the demographic sector of the wrbanization transition is considered within the context of a
developing eountry. Mamibia has been selected for this purpose. This case study is not intended 0 be
comprehensive, bul s the Girst allempl 10 put one element of the model into effect, and o gawge the
patential thereof as a predictive and management tool. Ideally, all sectors outlined by the model should be
congidered, and integrated to provide the data needed o promote typically discrete gectoral planning
activites in the country,

Is the World Really About to Collapse?

The el of the world has been predicted by many different people and institutions throughout mech of
recorded history, The notion of life being fawed by difficulties and challenges apparently beyond ihe scope
of ercative human solution pervades almost every theme of personal drama and history reconded through
the annals. of tme, Acconting to the Bible, Noah and his sons were the st w0 narmowly cscape the
destruction of the world by Nood, and this provided a waming from God-the-creator to the unrdghteous of
the world of their precarious physical existence. Promises of destruction by Gre and the looming apocalypse
desgribed in the book of Revelations were composed more than a millennia ago, and vet still ell of the end
of the workl Tor many millions of people across the globe. Living in the Dark Ages, the famous visionary
Nostradamus (1503-1566) made many fearful predictions about the course which modem history is
supposcd 10 follow. While not proclaiming the end of the world, global war and destruction are all part of
his wision. The Renaissance saw the binh of a more scientific era, and social commentators in recent
centuries have moved away from the notions of brimstone and fire as their rationele for global demise, and
no comsider more objective measures of where oer civilizaton might be headed. Perhiaps ong of the most
significant of these was Malthus (1766-1834) who predicied the inevitable collapse of the world by ploting
population growth against the ability of a finite resource base 1o meet the consequent demand for food, The
conclusions were obvious and simple: the world does not have sufficient resources 1o sustain an infinitely

cxpanding population. I

The literaere abounds with micro and macro studies conceming the ability of the world o sustain the
increasing pressures which human population and 115 associaled activities place on the natural resource
biase. Decades apo sclemists and plinners were predicting disaster afler disaster; mnge Lamds have been
podsed on the brink of collapse for hall a century in much of rural Africa; toxicity measures of the land,
water and atmosphere continue 1o suggest thal our very life blood is being contaminated to the point whene
we are becoming so diseased that there s no longer any avaifable cure; rain forest destruction and
desentification nol anly destroy thousands of species of faung and Nora not yet understood by humanking,
but inensily the struggle for survival of many millions of peasant fumers around the world, exacerbating
starvation and needless death, Yel despite these predictions of doom, the world continues 1o grow and o
consume, and each year the inlermational community revises its cries fom every political and scientific
comer that unless immediate action is taken on this or (hat key issue, the wordd faces a non-sustainable
future,

This makes it casy, and even templing, 10 sccepl the possibility that humanking will find ways 0
survive and even 1o continue (0 expand and consume that will nol necessitate radical changes in either
global resource  allocation, demographic patterns, or the prevailing unequal modes and rates of
consumpticn. Perhaps technology and political cooperation will advance apace, facilitating a better life for
the world's burgeoning population as it evolves, Perhaps technological advancement will place the extra
billions of people and billions of tons of waste and garbage on other planets in far away solar systems.
Perhaps we will even exploit the resources of other worlds 1o satiate gur own appetites, However, perhaps
nit.



S0 who ds really commect: the optimists who beliove that all will be fine in the end, somehow or other. or
the eternal pessimists who preach nothing but environmental and social collapse? The difficulty of taking
an inlgermesd posilion in this debate about the future stems in most part from our inability to map out, with
any degree of certainey, the world's growih path. I 0 were possible o kiow all vardables, their infecactions
with each other, inchading the human elemend which is all bt non-prediciable, and somehow feed all this
into @ computer simulation model which has yet © be invented, then perhaps we might get close 0 a
preciction of whial the futore s going (o look Tike, all things being constant.

Howewver, thiz iz clearly lmpc:sslh]cz. Zowhat are we left with? Well, we are lefivwith an enoomous body
ol evidence, scientilic and anccckdal, that the world cannot cxpect (o continue along its present path of
proswth without gt least Incurring certaln costz which will be of oo benefit o the world az o whole, and
wihich will almost certainly have dire negative consequences for large regions of the glabe, These include
large-zcale dezertification, particulanly i Adrica, Asia anmd South Americs,; contnued  expobential
papulation: growth, global warming, rising foxicity, insufficient poefable water, food shortages, prowing
illiteracy, and rising conflict as competition for scarce resources sharpens. Yel even here (0 is not possible
b accurmely gquantily fhess processes, and predicted outcomes vary 1.=r"|r.ln:1}'3. Im amy cvent, even if some af
these factors {(and this NSt is by o means exhanstive) are non-comsequential, enough of them are real and
lave an outcome: probability sufficienty high o warrant secious consideration.

Transition Theory

Tranzition thaory sugeests thal socielies move from gne stable state o anotber, although different, siaie
of equilibrivm, The move, or wansition, from the first state w the second is the change through which
sociely must go as 11 grows and evolves. Thus ax this change happens, it necessarily does o across many
different clementz of zociety, and includez changez in demography, epidemiclogy, deforestation, foxicity,
ggriculture, énergy, urhanization, and many more sectors (Drake, 1991; SNRE, UM, 1992), These chanpes
appear 0 occur at differend scales through time and across space, The timing of these changes relative (o
each ofher is crucial we the nature or character of the trangitdon, amd will affect the end stale reached.
Further, the theory argucs that for "each iransitien there iz & critdcal period swhen socicty s capecially
vilnerable. During that period, rates of change are high. societal adaptive capacity is limited, in part, due 1o
fhis rapid change, and thers is 6 greater likelibood thal key relationships in the dynpmic become sewverely
unbalanced" (SNRE. TIM. 1992: 1)

The imporance of o theory such as this for policy formulation and planning aciivities ol o range ol
scales i2 that it is conceptually simple, thus providing a modes operardi for dealing with what would
atherwize be an imposzsibly complex set of dypamics. By ploiting the ransitions coourming with any onge
region or coumdry, il is possible o gain some understanding of what the most sulnerable sectors of the
society are within a particular time reference. Algo, by using precedence, it is possible 10 compare the
fransitions of & given region or country with those of a society which has progressed further within the
same sector. Comparative evalualions as suggested here potentially provide valuahle information for the
sociely wnder consideration, and assists policy and resource plannecs, widh the wisdom of the experiences of
other countries. 0 adjust policy amd investment with the aim of cither cmolating a positive gxample aof
tranzition, or avouding potential problems i possible. Thus thig theory provides a polentially powerful
planning. Wl Wis from (his perspective that the theory iz used in this paper. The concepiual mode]
devetoped for defenmining the urbanization trunsition for a given socicty is intended for use by public policy
and planning agencics in the developing countries of the world in which transitions are occurring
simultaneously and rapidly, and thes increazing social vulnerabilicy {zee Figune 1, Pact 1.



FART I1: ESTABLISHING AN URBANIZATION TRANSITION MODEL

Urbanization and Transition Theory

Urbanization 1s one sector within the family of transitions  thal work concurmently o shape the
development path or transition of a particular society from one stable stale 1o another stable state.
Similarly, urbanization is itself a multi-sectoral phenomenon, and culs across a wide range of social and
pliysical service sectors, Also, wrbanization has a strong economic dimension (ol involving shilts in the
ifivision of labor and modes of coononic production. Linked 10 this transition s an associafed change In
social norms and Behavior, and levels of education and health, which in turn affects demographic struciore
i(Potter, 1985), Thuos the process of urhanization is many things, and it i% within this characterstic that the
podential 1o accelerate a soclety's ransition from 4 go-called “traditional” state © 2 more “modem” stale
lics, Indexd, many countries of the developad world indicate that a largely urban society achieves a social,
political and economic organization which is conducive 10 promaling or achieving a dJesirable and
sustainahle equilibrium state, However, like all transitions in the family of ransitions proposed by Drake
(1991}, this requires particular inputs over tme. If key variables such as education and health are
inpdequare w significandy reduce literacy, promoic enreprencural activity, amd improse lile expectancy
anil general well-being of the population, urbanization may not bring about a desired end state for the
particelar society in guestion. Also of Imporance s the Interaction bebween all sectors and Iransitions
which are occurring over time such as toxicily, deforestation, agriculture, and 0 forth. Thus the argument
for wrhanization as & meams of reducing population growth riles, improving coonomic developmen,
moving towards o sustainahle use of environmental resources, and achieving a better standard of living for
e world's people by moving fowards o positive cquilibrium state, binges on the ability of socieles o
understand the likely products of interactions between key variables affecting that socicty's agpregule
trapsitlon. and to use policy 10 direct investment into the most important arcas which oplimiee the chances
of attaining & sustiinable cquilibrivm stte,

The demographic dynamic at pliy in many poor and undendevelopsd countries such as Namibid, is one
which makes it impossible, given coment levels of lechnology available, for he land w continge o support
a rapidly growing amd rurally-based population. While the extemt of environmentzl deterioration,
particularly of range |unu;_15‘1', is difficult o determine and Jifficolt o guantify in cconomic terms (Cousins,
ef al, 1UER), evidence suppels that the rate of deforestation and desertification In many Adrican, Asian and
Latin American countries is such that it represents an unsustiinable use of existing resources, Further, such
connirics arc 't}'pi-::uﬂy cxpericneing @ lag in the cducation fransition, with the result that Infant and
maternal mortality rates are declining and contributing 0 (he high growih rates. Moreover, the impact of
these factors on the transitions of other sectors such as toxicity and agriculture is negalive, thus decreasing
the chances of improving the stindard of living for most of the population once it reaches a state of
equilibrium. As suggested by much of the Iiteranre on this subject, the Tikely scenario inoa siluddion such as
has heen deseribed will be one where population and food prodection decrease rapidly, with an equilibrium
state being reached where both the environment and the human race 15 adversely affecied (Mesdows, of al.,
597, Sadik, 1990, Commaner, 19593

In many mural areas in countries of the developing world, an increasing number of Bouschalds ase
bocoming poorer, In Mamihig, the average (semi-} subsisience Tarmeee in e nonlicrn regions Das accezs 10
Jand of less than 2ha, whereas o minimuom of 3ha is requicsd during yvears of normal cainfall o produce
sufficient grain to feed the houschold and carry sufficient surplus for planting secd for 1he nexl season
Moreowver, abont 50% of householis have no cattle at all as they are unable to meet the costs of acquiring
stock, and in many instances are unable © fnd sufficient pasture on which o graze them, Shifis in political
boundaries and unaatborzed fencing by more powerful farmers have redoced the tange land avaiiable,



Further, rescarch suggests that one of the primary reasons for the poor levels of household food secerily
within these communal faming areas is due, in large par, to the lack of draught power, Without access to
oxen it is not possible for & farmer 10 prepare by hand sofficient land (3ha) for celdvadon o ensume
adequate food supplies for the year, Female headed houscholds are parmicularly vulnerable in this regard
(FAOVIFALD, 1992; MNmraa, e al, 1993 As a consequence, laml management is now far mome
opportunistic, and in the absence of any form of cooperative land management system, leads o further
denudation of grazing and environmental damage (Behnke & Scoones, 1991), Competiion thus increascs
for land and the poorer and less powerful households are Turther marginalised, finally being forced, Tor
ECOMKNTIC reasons, (o migraie (o an urban area. For these reasons alone, urbanization is likely 10 continue
for many decades o come in countries with low fevels of urbanization and high levels of popualation
growth. Strategics for slowing urban growth are imporant, but should oot be done al the cost of investmens
in the urban areas. Without significant urban investment the potential offered by urban growth wAll not be
realized, and conditions for poorly educated fmilics with lew resources may well be liitle betier than they
were in the rural arcas.

Funthenng the economic argument for urbanization over the maintenance of a largely mral popalation in
countries which have limited resources both for exploitation and investment, and where the envimnmental
resource base iz deteriorating with land use pressures precipitaled by population growth and inappropriate
land management practices, is the fact that concenteting people in urban arcas potentially provides an
Opportunity for cconomic growlh, and ultimaiely, socio-political development. The rationale is that capital-
labor ratios are higher in urban areas (infrastrecture and industry) than in rural areas, and conseguently,
moving labor 1o the towns raises wotal factor prodectivity (that is, production for a given stock of inputs).
Al the same time. (here ane economies of scale both in industrial development and, 1o a much greater extent,
the provision of services. Conscquently, the investment in urban areas is more effective than in mral argas
(Davics, 1993), Urbanization thercfore provides increased oppornunities for industrial and service
infrastructure investment in urban areas, and ingreases the degree 1o which people have access to both
economic opportunitics and social services. Urhanization has the potential 1o improve the living standards
of large numbers of peaple, thus influencing the demographic transition” of the sociely W g mone slable
stute, and raising literacy levels, so facilitating the cultural or socio-behavioral transidon (Pouer, 1985) of
the population 10 & painl where widespread interest in the fulure aml cooperation in achieving a desirable
future arc more possible.

In order w0 capitalize on such benefits derived inidally from improved economies of seale resuliing from
a process of urbanization, large scale and consistent investment is pecded in urban areas that seeks o
encourage industrial development (hath formal and informal), and invesis in service infrasiruciure. While
such a stralegy appears 1o hold litde potential for alleviating much of the economic and environmental
pressun in the rural arcas, it does, as suggested earlier, hold signilicant petential for improving the medium
1o long term development prospects of the population as a whole. This is not o suggest that meeting basic
needs in the Tral areas should be ignored, but rather that ural development per e has linde potential o
raise the standard of living of the population (due 10 poor economics of scale and environmental pressures),
and should thus not be pursued as an altemae o urban growth, or a5 @ means of halting urban growth,
Withowt large scale urban growth, Namibia's population will not be able o continue to sustain its growth
within the medivm to leag term. Urbanization provides a means 1o overcome this, and o improve the socio-
ecompmic development of the population which is in the long term interests of sustainable development and
the achievement of a desirable equilibrium stale,

The model presented in Figure 1 represents the interaction of the major vadables which influence the
growth of the primary urban area in a particalar region or country. In fact, this model can also be read as
the interaction between major variables influencing the transitions of demography, environment, economy



Further, research suggests that one of the primary measons [or the poor levels of houschold food security
wilhin these communal Lirming areas is dug, in large part, o the lack of draught power. Without access o
oxen il is mol pogsible for a farmer w0 prepare by kand sulficient land (3ha) for cullivation © ensure
#dequite food supplies for the yvear, Female headed bouscholds are particularly vulnerable in this regard
(FAQVIFAD, 1992 Nerag, e al, 1993) As 2 consequence, land management is pow far mon:
opponunistic, and in the absence of any fom of cooperative land management syvstem, leads 1o further
denudation of grazing and environmental damage (Behnke & Scoomes, 1991, Competition thus increases
for land and the poorer and less powerful households are funher marginalised, finally being forced, for
BCONOMIC 1easons, W migrate 10 an urban area. For these reasemns alone, urbanization s likely 10 contime
for many decades o come in countrics with low levels of urbanization and high levels of population
growth, Strutegics for slowing urban growth are impornant, but should not be done at the cost of investment
in the urban areas. Without significant urban investment the potential offered by wiban growah will not be
realized, and conditions for poorly educated famities with few resources may well be litile better than they
were in the rurl arcas,

Furthering the cconomic argument for urbanizalion over the maintenance of a largely momal population in
countries which have Hmited respurces both for exploitation and investment, and where the envimmmental
resource base i deteriorating with landd use pressures precipitated by population growth and inappropriate
land management praclices, is the fact thal concentraling people in urban areas potentially provides an
opporunity for econamic growth, and ultimatcly, socio-political development. The rationale is that capital-
babor ratios are higher in urban areas (infrastructure and industry) than in nurzl areas, and consequently,
maving Labor to the 1eans maises total factor productivity (that is, production for & given stock of inpuis),
Al the same time, there are cconomies of scale both in industrial developrment and, o a much greater extent,
the provision of services, Consequently, the Invesiment in urban areas is more eifective than in el arcas
(Davies, 1993), Urbanizaton therefore provides increased opporunitdes for industdal and service
infrastructure investment in urban areas, and ingreases the degree 10 which people have access o both
economic opporiunities @nd social services. Urbanization has the polential o improve the living standards
of large numbers of people, thus influencing the demographic transition? of the sociely 10 g more stable
state, and raising literacy levels, so lacilitating the cultural or socio-behavioral ransition (Porer, 1985) of
the population o 4 peint where widespread interest in the luture and cooperation in achicving a desirable
future arc more possible.

In order W capitalize on such benefits derived initally from improved economics of scale resulting from
a process of wrbanization, Barge scale and consistent nvestment is needed in urban areas that secks to
encourage indoztnal development (hoth formal and informal), and invests in service infrastructure, 'Whils
such a stratcgy appears 1o bold linle potential for alleviating much of the economic and environmental
pressure in the el arcas, it does, as suggested earfier, hold significant potential for improving the medium
to long e development prospects of the population as a whole. This is nol 1o suggest that mecting basic
necds inthe maral areas should be ignored, but rather thar rural development per se has linde potental 10
eaise the standard of living of the population {due 10 poor coonomies of scale and environmental pressures),
and should thus not be pursued as an allernate 10 urhan growth, or as a means of halting urban growih,
Without large scale wrban growih, Namibia's population will not be able 10 continue 1o sustain its growth
within the medium 1o long term, Urhanization provides & means to overcome this, and 10 improve the socio-
ecanamic development of the populaton which is in the long tenm interests of sestainable development and
the achievement of a desirable equilibrivm stane,

The model presented in Figure | represents the interaction of the major varables which influenee the
gronwth of the primary urban area in a panticular region or country, In fact, this model can also be read as
the interaction bebween major varfables influencing the mansitions of demography, environment. economy
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Figure 1. Fossible model showang major variables influencing urbanization within a developing country.




on the area of interest 1o that particular ministry or planming office. Due o the highly interactive natune of
and socicty. It is for reasons of purpose that the model has been constructed to measure or predict growth
of the urban center. Ideally, this model would be used by planning agencies across all sectors, receiving
information fromall other zeclors, and thus plotting the likely impact of the varablez on all the varables
which go o make up the system, However, it is clearly impossible o ke date for one Gme point and wse
the model o make any kind of long teon predictions which are reliable. Thuz it is impomant for the model
o be scon s a8 ool for incremental planming. As data iz received and az variables change over iime, s the
planners and policy makers will need 10 adjust the conclusions at which they arrve.

Estahlishing s Comparative Framework as a Method of Analysiz

Urbanization is a highly complex phenomenon, and unmyeling it sufficiently to provide a useful method
of analysis 15 difficull, The chalicnge lizs in devising a sufficiently simple method of analysis (o overcome
the unmanageable complexity of the meal situation, yet with cnough power (o integrate key variables
influencing urbanization, giving the method an clement of predictive power. [deally, therefore, the method
adopled should be comparative, relying on precedent from secictics which have alrcady pazsed through the
particular transition under stedy, This requires both knowledge and jedgment on the part of the researcher:
knowlcdge of the hizstory and development of other societies, and jodgment in selecting the most appropriate
exampleds) for matchingfcomparing purposes,

Such g method does not preclude e analysiz of the ransitonal wends within the sociery under swudy,
ard plodting trends on the basis of historical data 15 an important component of the method. By using
precedence in conjunction with historical data, it is possible 1o at least base the mends developed for varons
ransitions on an approximation of & historical case. Local variations would nesd 1o be considered in
plotting the curves, as hese may aller (he transiion curve signifcantdy from that provided by the
precedental case sudy., An important element of the methoed §5 thac iz well suited o an incremental
approach where major changes in variables can be incorporated into the data, and new predictive curves
plotted. This creates a dynamic interface between policy, rescarch and data,

This method outlined is broad and can b applicd cqually 1o &l variablessectors outlined by the model,
It also allows for data o be aggregated, and this 15 wseful for developing a measune fmom precedence wiich
is more general than would otherwise be obtained from ooly one example. However, time and data
constrints have not jllowed for the use of a comparative method in the analysis of the possible growth
path of the caprtal ity of Namibia, Windhock (sec Pan 111D,

Ldeally, population data would be obiained from developed countries with high levels of urbanization,
which would then agaregated. Curves would then Gied w this datg 1o find the best e This function conld
them be apphed w the data for Mamibia, and the degree wo which they match used az a predictive wol o
estimate the likely population at which the city will stabilize.

It follows, too, that developing countries which are significantly further ahead than Namibia in their
respective urbamization transitions might also be used in this comparative manner. [n order 10 ensure some
validily of such a method, many assumptions would need o be thoroughly investigated and tested, These
include toddl population growths estimales, levels of urbanization, similar and distine varabics between the
countries selected as precedent and the case swdy, and so forth, Thus, while a comparative method
provides a good conceptual means of operstionalizing the urbanization model, the case study only employvs
historical data from Mamibiz,
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PART 1I: URBAN TRANSITION IN NAMIBIA: THE CASE OF THE CAPITAL CITY,
WINDHOEKD

Country Overview

MNamibia presents a model o the world of a smooth and successful United Nadons (UN) assisted
rransition ollewing the implementation of UN Security Council Resolution 435 from a colonial, conflict-
rdden state 0 a peacelul and stable democracy (UNICEFNISER, 1991), After 23 vears of puermilla war
waged by the South West Africa People's Organization (SWAPQ) againgt the South Alrican Govemmenl
who, for more than half & century, ruled Socth West Africa’ as a colony, negotistions for @ settlement
which would end the conflict and lead o a2 withdrawsl of South Africa from the country commenced in
1989, The leader of SWAPOD, Dr Sam Nujome, retumed 1o bis native countey for the st time in decades
o assume the role of President of the world's newest independent nation, Independence was achieved on 21
March 1990 after what were considened by the intemational community as “free and fair” clections in
whiich SWAPO won by a 66% majority. Thus pelitical and popular expectations are high for NMamilda, and
yot it faces many difficulties and challenges as it thes to forge 2 now national identity and reduce the
inequalitics which abound across all sectors of the zociery (Strand, 1992),

Mamibia's income i5 highly skewed, and 15 rellecied in the population's unequal acoess o o wide range
ol social services. A legacy of colonialism, war and qpareheld policies have resulied in a largely enegual
society which "conlinues to pervade vinually every sphere of social and economic life” (Tapscott, 1992: 1),
Anindicator of this reality is that the top five percent of the population account for approximately 71% of
the gross domestic product (GDP) while the poorest 55% control no more than thee percent (United
Nations, 1989). Despite the remendows growah of the civil service which has employed primarily black
people since independence, much of this inequality remaing defined along ethnic and mcial lines, The
systematic deprivation of perhaps more than 90% of the country’s population from a wide range of basic
services such as health and education, and physical infrastructure including electricity, water and land® for
nearly three quarters of a century poses remendous problems for the newly emenging government,
Catching up decades of lost opportunity for socio-cconomic development is not only vastly costly, but has
direct negative implications for the leture development of the society, Much of Namibia's socicty therefore
has only just begun 165 trmnsidon from gn agro-pastoralist and raditonal context o a more industrial and
urban one. Yet the inequalitics which prevail have made the possibility of a smooth and successful
transition unsure, and “challenges 1o overcome inherited structural inegqualiies and 1o ransform an
ettmically fragmented population ine a socially more cquitable nation, 48 & consequence, Temain
formidable™ {Tapscotl: 1992 1)

The average annual growth rate Tor the country 15 set st about 3.1% (National Housing and Population
Census, 1991). Namibia is therefore one of the fastest growing countries in the world, Some comparisans
are given in Table 1, amd Figure 2 gives a possible projecton of the country's total population growih rale
o the year 2025, Although the national population is only 1.4 million (National Housing and Population
Census, 1991}, this growth rate places severe burdens on the country's small economy. Also, nearly 509 of
the population is younger than 15 years, and therefore requine a large ivestment by the govemment in the
education and health sectors in order 10 sustain the current levels of service. Bearing in mind that for the
most part it is within this sector of the population that the largest deprivatdon and poveny is ohserved,
cernmnly maintaining current levels of service is inadequate w improve te levels of health and education of
the population as a whole.



TABLE 1
Population Doubling Times for a Momber of Countries in the World (Merrington, 19863

Country Population Doubling Time
Kenya 17
Zimbabwe 15
Swariland 20
Mamihia 21
South Alrica 23
Mozambique 26
Anpola >
hzxico 27
[ndia a2
Irvlonesia 32
Columbia 33
United Srates 10}
United Kingdom B3l
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Figure 2. Total Population Growth Projection lor Namibia Tor the pericd 1930-2025 (World  Resources
Database, 19535,

Howewver, Mamibia altready spends comparatively high percentages of its budget on both cducation and
health. Approximately £.5% of Namihia's GDP is spent on education which is higher tan most African
countrics (World Bank, 1992: 72). This indicaies a large incquality in the distribution of cducational
resources, Similarly, Mamibia spends about 4.5% of 1is GDP oo health, which 15 the same as Japan amd
generally far more than other countries with similar income levels (World Bank, 1992: 64). One way aof
addressing this demand is through improved Primary Health Care (PHC), and PHC now provides the
mainstay of the Minisiry of Health and Social Services' (MoHSS) health care strategy, This shift of
resources from a largely curative o @ more preventative approach is laudable given the limited resources
available for expanding the health scetor and the need, paticularly in the rural aseas, for more accessible
and basic health care. Indeed, this program is suceecding in reducing infant montality rates and raising



levels of immunization across the country, Addressing the shorfalls and demands within the education
sector 15, bowever, far more difficull. Thus as sirides are mude in PHC, continuing the epidemiclogical
tranzition, and education lags behind, so Namibia faces an increasing demographic problem. The
demaographic transition theory suggests that under this scenario, Namihia's population is likely o continse
o grow rapidly, and that oaly when education and other programs such as family planning and economic
development begin o show retums on investmend will the population growth rate begin to decline, This
may ke many decades,

The mainstay of te economy is provided by agriculture and mining. Although commencial agriculmre
provides important income for the country and i5 crucial Tor ensuring national food security, (semi-)
subsislence famming provides the cconomic base, 10 8 greater or lesser degres, Tor 70% of the population,
Farmers in the more fertile regions of the norh and nonb east are typically engaged in livestock and crop
productive. In contrast, the more arid regions o the west and south of Namibia are unsuitable for crop
farming, and farmers rely only on livestock, Due o their adaptability and hardiness, goats predominate in
the arid areas, However, this is leading wo environmental damage which, together with perindic droughts, is
harming the famming economy, Over stocking, overgrazing and deforestation are examples of poor land use
management in the more productive northemn and norh eastern areas which s leading 1o lower per capita
rural incomes and greaer marginalization of rural households, This situation s central 0 the unstable
levels of household food security experienced throughout most of the communal famming areas in the
couniry (Nerad, er al., 1993). These factors, working together, are spurring poorer rural househalds 1o
move W0 urban areas in a bid for economic survival, amd contrbute 1o the high levels of mml 1o arban
migration cumently experienced (UNICEF/NISER, 1991; Pendleton, 1990; Pendleton, 1991 Frayne, 1992:
Tapzcotl, 1992; and Naeraa, 1993),

The manufacturing industry is poordy developed in Mamibia, accounting for less than five percent of
GDP, and provides little more than five percent of employment by seclor (Table 2). With the current
growth rate of 3.1%, il can be expected thal the potential Tabor force will grow by at least 15,000 per
armuen, Further, 1t 13 estimated that the Namibian econcmy will have 10 grow at a rate of at least 4.5% per
annum in order 10 accommedale this increase, with no absorption of the current population who are
unemployed {ILO, 1990).

TABLE 2
Sectoral Contributions to GDP at Factor Cost (%) and Employment by Sector (%) (World Bank,
19907,

Sector 1980 1984 1989 1988
_ Agriculre & Fishing 11.5 .0 10.5 9.5
Mining & Quarrying 43.6 338 | 317 54
Manufaciuring d Lo, 4.6 4.3 o |
Eleciricity & Waler 1.8 2.3 45 0.7
Construclion 3.5 2.8 2.5 6.4
Whaolesale & Reail i1.5 123 127 15.9
Trumsport & Commuemicalicn 8 B e 5.4 6.5 4.3
Finance, Insurance, Feal Esite & Business
Services 33 5.8 (.01 23
Community, Social & Personal
Services 1.3 [.9 2.0 193
Cieneral Governament o7 7.5 179 HL
Other 2.6 110 3.1 -
Total 1.0 1iH).0 100D 104.0




Exacerbating (his situation is the skewed employment concentrtion in Mumibia. The most recent figunes
available are from 1938, but this does not detract fmom their usefulness in providing some quantification of
employment concentration. Irclecd, it is most probable thar this situation has been reinforced in the last five
years with the rapid growth of the capital city, Windhoek provided approximately 424 of all formal
employment in the country, yet accommodated only 10% of the country's population. By contrast, more
than 50% ol the population live in the northem regions (Map 2) of the country where anly 94 of all farmal
employmenl cpportunities were located (Depanment of Economic Affairs, 1988). Again, this simation
provides a further draw 10 the city of Windhock for impoverished roral communities, thus contrbuting 1o
the abnormally high urbanization rates experienced in recent vears,

Another powerful economic factor influencing rural 1o urban migration in Mamibia is the extreme
differentiation between rural and wrban incomes, Tahle 3 gives the rezults of & survey carmied oul m 19490,
where Katutura is the largest low income township in Windhoek which is typically the destination of rural

migrants,

TABLE 3
Reported Per Capita Income Among Survey Households in 1990 (Rand) ( UNICEF Namibia, 19601
Ares Tiatal
Eoilulurs R 1454
Peni-LUrhan Moith R 730
Fural Noh R 355

Urbanization Patterns

Al approximately 30%, Namibia has one of the lowest levels of urbanization in the world {1991 Census,
preliminary results). Yet the rate of urban growth of many of the country'’s urban centers is high, with
populations doubling and mipling in some cases”, With an accelerated rate of urhanization in the capital
city, Windhock, over the past three years, it has retained its status of primacy, The city is approximately
cight times the sxe of its nearest urban rival, Swakopmund, and accounts for at least 35% of Namibia's
wtal urban population (Frayne 1992, 13). Within the context of a declining regional economy, it 18 lkely
that this situation will be reinforced over the coming years. Indeed, research carried out by the Namibian
Imstifute for Social and Economic Research (WISEIEL}][" il the University of Mamibia and the Windhosk
Municipality confirms (hat migration from the rural areas 1o the capital is high and has sustained an
urhanization rate of between 8% and 12% per annum for the past three years, At this rate the population of
the city is growing exponentially, and doubling wnd trpling times are very low indeed. Assurning the
highest rate reconded of 129, the population will double in coly 5.8 years, and will triple in 9.16 years.
Assuming a more modest rate of erbanization of five percent per annum, the population will double in 14
vears amd tiple in 22 years, Either scenario presents a demanding planning challenge.

The potential demand on a wide range of resources is large, and probably bevond the capacity of the local
govemment structures 0 absorh, With an average growth of g litle below five percent in the
manufacturing sector in the city over the past three vears, it is clear that unemployment will continoe o
rise, Current estimates place the unemployvment e a approximately 405%, However, the most moent
figures available place the unemployment figure at 38% in 1991 (Pendleton, 1991). This is eight percent
higher than the 1590 estimate made by the Windhoek Municipality, Thus as the population continues
grow exponentially over the next decades, the demand for services such a5 power, sewage, water, honsing,
education and health will increase accordingly. yel with unemployment as ligh as it is and growing
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simultancously, the per capita revenues of the ¢ty are sct o decrease, Thus questions of hbow best 10 use
what resources are available 1o alleviate many of the mounting pressures on the city's social and physical
infrastructure are paramount in forming public policy and planning legislation,

Detailed estimates of the magnitude of the future population growth of the clty is masked by the lack of
data at 2 national level which can be wsed (o betler estimate the growth which the city is likely to face. The
time scale is uncertain, even within as much as hall a century, and this uncerainly persists in the ahsence
of no methodology capable of assisting planners o anticipate the growth shape of the dynamic at play.
Also, the complexity of the variables affecting this population growth are such that devising & useful, albeil
incomplete, model aimed at assisting with long term projections of urban population growth is difficult,
although important.

Windhoek: Capital City in Positive Transition or Irreversible Decay?

Based on this sitvation then, how might planners predict the mest probable population growth curve for
Windhoek? Ideally, this would be done more comprehensively than suggested here, However, due to time
constraints, a numnber of assumptions have boen made in order o make the exercise possible. e prmary
and explicil assumplions made are as follows:

« The population projections made by the World Resources Institute (WD) and presented on the World
Resources Database (WRD) for 1993 are accurate approximations of future trends. This may well not
be the case in reality, bul in the absence of any better daga, it will be used in this exercise,

»  Urbanization levels in Namibia will slow and/for stabilize at about T0%. This Rgune is Jower than that
for the developed workl, bul probably more realistically reflects the current land ownership trends and
modes of production which are likely 1o pemsist o o lesser degree in the long term.

* LUrban cemters in Mamibia will retain their cument hierarchy (rank order), and thus Windhoek will
remain approximately cight times larger than the next town, Given the existing data, it is impossible to
foresee the possible impact of investment outside the capital city on the wrhan herarchy,

I oreler (o proceed, it is necessary 10 determine the likely size thal Namibia's population will level off
at. As MNamibia is only within the second phase of the demographic transition al present, this is likely o be
some ume well inle the next century. However, it is unltkely that e ransition will be anywhere near as
slow as il was in the developed world due o the rapid infusion of wchrology and the degree of exposure of
the general population to modem ideas and values. S6ll, based on the middle scenario prediciions made by
the UNFPA, the world population could stabilize within another 40 years, at around 10 billion (double he
present figure), Yel when considering the demographic transition of Africa, it appears that the gap between
crude birth rates and crude death rates will sill be high, although declining 30 years from now (World
Population Prospects, 1990, in Drake, 19920 6). Assuming the demographic ransition approximates a
lingistic curve with an upper bound of 2 billion, then Africa’s population might begin 0 even out within
about 80 years fmom the present.

In atlempting to determine the wme frame of Namibia's demographic ransition, it i important 1© bear in
mind thal Namibia's average annual population growth rite is below the average for sub-Saharan Africa,
and that the total fertility mte among wormen aped 15-44 years 15 5,2, which is also lower than all countries
with the cxception of Bolswana (DHS, 1992; 20}, This would suggest that Namibia would be slightly
aheid of the avernge in the demographic transition of the continent as a whole,



Figure 3 shows in compozite form e relationship between the actual data for the country, the
projections made by WRI, and the best-fit exponential and logistic curves 1o that data. As can be seen, the
gctual and projected data supplied by WRI 15 best approximated. by an unbounded exponential curve,
Figone 4 gives 1 more detailed picture of (he data in relation (o the exponential curve with a shomer dme
span. However, it 15 unlikely that Mamibia’s populaion will grow al an expanential mle as suggesied by the
progections, Environmental, epidemiclogical and toxicity factors alone will dampen the curve. Indeed, a
population of 35 million in & cenury from the present @ indicated by the exponential projection would
reqguire a 50 fold increase in the present population of Mamibia, Even if the coment growth rate of 3.1%
was maintained indefinitely, the population would only increase about 10 fold during the same period.

Morecover, WRI use data that indicates an increase in the annual population growth mte during the last
decade of this century, yet it iz now known from the results of the latest national census in Mamibia that the
average annudl growth rate has begun o decline. This, together with the relarively low ttal fenility mate,
indicate that the expomential curve is unlikely 10 provide a realistic scenario of total population growth in
Mamibia, and is thus of little use in deriving a possible futore urban population for the country.

Projected Total Populetion for Nemibie fitted to Logistic & Exponential
Curves
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Figure 5 shows the fit of a logistc curve 10 the actual data Tor Mamibia's wial population and the
projection made by WEL The upper bound of 12 million produces an almost perfect logistic fit 1o the
actual data for the country. Congidering that the projection made by WRI is based on a continued rise in the
average papulaton growth rate Trom 1990 il 2000, whersas thers is actually a slight decrease apparent
from latest the real dita available, it is probable that the logistc curve is the more accurate of the
projections. Whether or not 12 millicn 15 # realistic upper bound will only be known decades from now,
This figure might be high, considenng the elevale! rle of demographic (ransition in Namibia as public
investment continees to target basic health and education needs. However, in the absence of any data o the
contrary and the excellent Tt between the actual data and the logistic curve, an upper bound of 12 million
will be used for the remainder of the exercise.



Projected Total Populstion for Mamibis fitted to an Exponential Curve
5000 —&— WRD Actual & Projectad Data A
4500 &-— Exponential Curve Fitted To Data r—f"
— 000 ,-f":;-ﬁ
S 3500 P
% 3000 &
E 2500 o
£ 2000 | _w‘,,f"
= iEU:} T if_:--i-
& =
1000 4 _a—
| BOO =
0 == - ; i
7 S SN T~ EO -~ ST~ SY = SN T+ SRR~ SO T SN = SN S - SR - B = T T+
L {ral 0 = = o &0 o [} L = — — Ll gl
B @ @& & @& @m @ m @ O 8 o 9 8 o
— — = — — — — — — Ea| %] | L' oy L |
Yoors
Fipure 4.
Projection of Total Population for Namibia fitted to a Logistic Curve
12000 -
—%— WHD Actual & Projected Data ek
~ 10000 | i et
g .4 Logistic Curve Projected with e gk
2 8000 12 Millien Upper Bound s
- a
ol
E  BOOO e
E =
S 4000 1 e o
& | r:.‘f—*r‘
[+ 2000 w‘l’:[: =
I:l' i T 1 —
s W (o R L% £ i L W T, [ B i L [Eo 0 ] L il (T
E85 8385323 EEe2s-889
L S e e % EN - R o U = N - RO N BN U R - T T T Y R - (R~ ¥ I ¥
|_ Yaors

Figure 5.



Extimating a growth scenario for the rural population is imponant in caleolating a possible urban
population for the country as a whole, and more specifically, for Windhock. Figere 6 shows the best-fit
logiztic curve to the actual data and the projections meade by WEIL The logistic curve has an upper baund
of 4.5 million, However, it is interesting (o note that when projected bevond the year 2025, the logistic
curve rzes more sieeply than the curve produced by WERIL Although projecting oul beyond 2025 15 of litle
villue with regard 10 115 prediction value, it is interesting in =0 far as it suggests that the rural popolation
might level off at a value lower than the upper bound of 4.5 million. This would then influence and bz
infleenced by futwre rites of wbanization and wal population growth. ‘These varables are, however.,
conjectune, and thus relisnce on curve-fiting as a method is made for the purposes of this exercise.
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As a segment of Figure 6 for the period 1950 10 2025, Figure 7 shows the approximate (1 between the
acual and projected data used by WRI and the logistic curve projected accordingly. Unforunately it was
not possible to find an upper bound that resulted i an exact match of the curve prosduced by the actual and
WRI data, arwd an wpper bound of 4.5 million persisted in providing the best G Why a mone accurale il
could not be derived lies in the Tact that the tofal populaton growth rate for Namibia is lower than
supposed by WRL a8 well as g number of other unknown vanables which WERI1 would have used in
determining the dechine in the rural population.

Assuming that the urbanization ransidon stabilizes a0 0%, the upper limit of 12 million for the 1ol
population of Namibia works well with the vpper limil of 4,5 million for the sl population, That is,
under the scenanio suggested by these projections, the urban population would need 1o be in the reglon of
0% of the wtal population (with a rural population of 308 which would be about 4 million). The urban
transiticsl would therefore be complete towands the el of the nexl century, The most mapid rates of
urbanizaticn would be expericnced Tor aboul the next four decades. In reality, urbanization mates have



increased sharply during the past decade, and are cxpected 1o continue well into the next cenry. Already
researchers and planners are waming of the possible conseguences of cument levels of population growth,

Projectad Rural Population for Mamibia fitted to a Logistic Curve
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If the current rank order of urban centers In Namihia persists, then it is possible to suggest that the
population of Windhoek will begin to stabilize ot approximately 2.5-3 million (353% of wtal urban
population in the later hall of the next century), Even il the total population of the country does not neach
12 million as suggested by this scenaro, this Rgure of 2-3 million does nat appear o be unrealistic. While
environmental constraints w improved agriculiural production may be ameliomated in time with improved
lechnologics and land use management, it 15 difficult 10 imagine 2 rural population as high as 4.5 million in
an arid and semi-arid country such as Namibia. Under the prevailing economic conditions in Namibia,
which includes a per cqpita decline in the communal farming arcas amd a decline in the regional economy
relative to the capital city and ils hinterland, urbanization is likely 1o locus on Windhoek, and thus increase
1% primacy.

The guestion of how realistic this scenario is as o whole is difficult to answer due to the unknown
variables which will come into play in feture years, as well as the unpredictable interactons which will also
oceur between all major varizbles. Thus it is once again important 10 emphasise that the projections made
here should not be used inthe raw state in which they are presented here, The argument developed here is
nnlencled 1o be illustrative ondy.

Implications for Public Policy

The major implications of the above described scenario for Windhoek for public policy will cenzinly be
homed by two oversiding Bactors, The first s the economic coniexl within which the city {and the country}
will find itsell in as the years progress. The resources available to improve levels of physical and social
infrastructure and increase people's access 0 such services will depend in large part on the prevailing



ceonomic climate, Significant improvements in both formal wd informal econvmic opporunitics will help
w reduce unemployment and improve affordability, In the absence of some unforeseen economic boost
(such as the discovery of oil in Namibia), it appeers unlikely thal the city will be able o generate the
income it requires w0 meet the prowing and projected demand for a wide range of social services, and
without a sound tax base used o generate the finances needed (o pay Tor services, it is unlikely that the
provision of such will keep pace with population growth.

The second factor is the political imperatives which may prevail in the future. Without the political will
Loy atbempd Lo meel as many demands that a large population will place on the city and 15 infrastruciure,
development runs the sk of reinforcing the srarus g, and thus the interests of 4 narmowing social and
economic clite, This would necessarily be at the expense of the porer majority of the population,

Policy therefore, will be developed within the pamamceters established by these two primary factors.
Ideally, however, development should be in the imerests of the poor majority 17 the polental benefits of
urbanization discussed earlier are o be realized, Appropriate and successful policy measured at the
metropolitan scale is also dependent on regronal and national policy, There is typically a high degree of
interaction between national policy and local urban policy (Rogersor, 1959),

Al a natonal scale, and in order 100 be consistent with the aims of sustainable development, urban policy
shiould at least b

+  Consistent with broad socictal goals. These should be amunged aroursl the concepts of equity and
Justice, and around the objectives of rapid improvements in social and economic development for the
majority of the population. This is seen as impermlive as a pre-condition o reducing societal
vulrerabality as the country moves through the various seetoral ransitions.

= Consistent with macro and sectoral planning and development strategics. A ailure to understand and
exploit the relationship between sectoral planning and investment and wrban policy can result in a
conflict of interssts, and often the failure of urban policy wo gchicve its goals.

Urban policy al a local, or metropolitan scale, should fllow at least the Tollowing broad objectives:

*  Emcoursge, through legislation, capilal markeis and credit schemes, the growth of the formal amd
informal economic scctors, Where unemployment is rising rapidly, it is impemtive for the positive
functicning of the city to fnvest in gencrating large and small scale entrepreneurdal activities, aml (o
thereby make as many employment opportunitics as possible available to people.

* Invest heavily in education and health infrastructure. Without a growth concomitant with population
nereases within at least these vwo primary service sectors, literacy levels will continue to fall, and the
vitlnerability of the society as it passes through tns urbanization transitdon will continue o increase.

« Actively control levels of wxicity with the aim of reducing vulnerability a5 this transition continues to
evolve. This would include the strict application of industrial pollution and environmental protection
policy aml legislation, while also investing in environmentally sound and sostainable methods of
providing services such as power, water and sewage. Joint public and privaie housing veniures may
form an imporant component, especially where more than 60% of the population cannot afford even
the most basic fommal structures (Merrington, 15490),



The curment economic recession and high population growth rates in the country as a whole, supgest that
the resources available for large scale urban investment are limited, and are likely o become morne so as
urbanization continues. Thus priodtixdng investment will be important, and public policy should nm (o
maximize on investments, An approach which necognizes and attempts 1o deal with the scale of the
development challenge which appears 1o be facing the city is therefore laudable, and planning ought, at
lcast, 10 cnsure no further deterioration of the populatdons' social and economic status. Cince the
urhanization transition nears its completion and the country beging to stabilize, the city might then be in a
position 10 build up deficiencies in (he system withont the massive pressumes felt 81 present (during the
Iransitonk,

It is important o nole that e policy implications oatlined here are geneml in namre, and therefone of
limiled use 1o specilic planning tasks. In order 1o develop a more useful and locused set of urban policles
for the city of Windboek, it would be necessary o engage in a detailed scetaral study of the city, ils curment
palicies, financial operation, and govemance structures and functioning. Also, this would have 10 be
evaluated in terms of achieving the goals stated above, and within the contexl of the populadon growth
projected for the city. This 15 cleady heyond a paper of this nature, and thus commenis have been limited (o
browd stalements of objective.

Conclusions

This paper represents a very raw beginning o a possible model for plotting arban transitions Tor the
purposes of infoming and influcncing public policy and consequent investnent. Further, (his model has
been used hene in an dlustrative fashion, and has not considened the implications of imestment outside of
the urban sector, Nor has it considered any of the very complex vardables influencing population growth
and wrbanization. It is well known that meml policy affects mtes of urbanization and a mange of =ocial
characteristics, inchuling literacy levels, infant menality and morbidity, woxicity, entrapreneurship, food
production, and so forth. Thus such a mode! 15 not complete without the development of a mural component,
cxamining (he associaled transitions. This is beyvond the scope of this paper, bul should be cartied o,
making use of the comparative framework for evaluation established as a method of wsing the maodel
effectively, in order 1o better test and mefine the model as a means of providing information over time 10
planners in all sectors. If this idea can be carried forwand and made truly usable, then it may have the
potential W contribute to the positive evelulion of sodeties 1o a more sustainable state of equilibrium, 17
vulnerability can be anticipated and thus reduced through the timeous development of appropriate policy,
then countries such as Namibia might be better able 1o hamess its human and physical resources for the
benefit of all,

What is clear 15 that reducing social vuinerability during times of rapid and simulianecus ransition of
sectors reguires not only foresight and research, bul resources which are nat always available during times
of scarcity, Thus intemational cooperation is scen as crucial w the suceesslul ransition of societies which
are currently fier behind the developed waorld, and which are undergoing sovero social siress. Without the
political will o improve the situation of the developing world, the countrics of the developed world will
face many of the problems currently associated with the developing world, and these will be at a glabal
scale as the world moves tirough its transilion io another state of equilibdum. The various regions of the
wirlid are now 0 interrelated that a bleak fulure for some will almost centainly mean & bleak future for all.
What beller reason is needed 1o rationalize global cooperation and ¢lfor!



Endnotes

1 Malthuz 15 perhaps best known for his Essay on Population (1798), in which he argues that the means of Life
increases anthmetically, whereas population increases geometrically {(exponentially), and therefore the Taner will
always cutstrip the former in the absence of, he argues, cerain checks and balances such as war, epidemics and
famine. Thiz idea recedved little support from humamsts of the time {and indeed, since), and Malthus' notien that
sudden reductions in population from Gine W time were necessary, “struck humanists as the essence of the
heantlessly faizsez-faire attitude W mankind’s biggest difficulties™ {Craig, 1969, in Dickens, 1854; 321).

2 In the Preface tw Beyord the Limits, the authors say gboot their first work, The Limitg to Growek (19723 that "the
beok was interpreted by many as a prediction of doom, but it was not a predicion a1 all. 1t was not about a
preordzined future, 11 was aboul a choice™ (Meadows, ¢r al., 1992 xifi). The complexity of the variables which
resull in any particular cutcome are soch that prediction is not possible,

3 The first conclusion about the future of the world which appears in The Liming io Grownt (1972) stanes that *if the
presenl growlh wends in world population, industrialization, pollution, food production, and resoarce depletion
continue unchanged, the limits © growth on this planct will be reached sometime within the next 100 years. The
most probabie result will be a sudden and wncontrollable decline in both popelation and indusirial CApacity”
ihicadows, er el 1992 xiii).

 The assessment and guantification of rangeland destroction is made problzmatic by the tpically non-squilibrinm
envirciment in many countries of the developing world (particularly in Africa). In regions where it is not passible
o establish static carrying capacitics (livestock units per unit of land), it is by delinition almost impossible o
establish the extent of overgrazing and exploitation of the fand along a continuum. Even with no use by man, non-
cquilibrium envisonments support large Muctusions of fauna and fora according 1o natwral cyeles of drought and
rain, and all animal specics use the resburces gvailable in an opportenistic manner.

> The use of the term demagraphic wansition in this lext refers w the classic demographic ransinen theery which
has prevailed For decades as (he principal demographic model, However, the theory has recently been challenged
by Abwrnethy in her book Populasion Politics: The Choices that Shape Cur Future (1993), in which it is argued
that reductions in fertility (binh comsol) are best motivated by perceplions of limited resources, rather than
improved socic-economic status alone.

O11is umportant i note that the exercise which follows is done merely as an lustration of what might b possible,
[t is undertaken here as a requirement for SNEES4S, University of Michigan, 1993, and thus should not be used for
any form of planning or as a reliable and valid source of dota. Time constraint make it impessible 1o provide a
maore complete and rigoroos analysis a1 present using the techniques of curve fming.

7 Mumibiz was known 2s South West Africa prioe 1o independence in 1990,

B According the to recommendations made by the Odendanl Commission of 1964, Namibia was divided into eleven
regions defined on the basis of ethnicily, This resulted in the deprvation of land for many peoples in the country,
disrupling transhumance patterns and other coping stralegies. The consequences of this have been an increase of
pressure on environmental resources, per capitn declines in communal agricultural output, and further social
stratification, both within (he regions and across (he nation as a whole, This system of "homelands™ has becn
replaced with 13 pew regions delined along geographic and cconomic lines, although it remains imposzible w
dissipate the ethnic dimensions of such division (Ttiemeyer, 1992).

¥ The regional center of Katima Mulilo in the Caprivi region grew by more than 2000% from 1981-1990, and the
capital city, Windhoek, grew by approximately 45% over the same period. Although this is in pant cxplained by
certain redelinitons of urban boundaries, these numbers give 3 realistic impression of the kind of urban growth
experienced during the past decade (1981 Mational Populaton and Houzing Census; 1991 Mationul Population and
Housing Cenzos: Frayne 1992),



10 NISER has recently been dissolved and s functions taken over by the newly lormed Sccial Sciences Division
(S50 of the Mulu-Disciplinary Besearch Centre of the University of Mamibia. However, research underlaken and

published under the gitle of NISER is referenced as such.

L T imporant i eeierae hal the assumptons made here are inadequate 10 provide reliable or valid
outcomes/conclugions. This s done only as an illestration of the method,
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WETLAND LOSSES AND SHRIMP FISHERIES IN THE REGION OF
LAGUNA DE TERMINOS, CAMPECHE, MEXICO - A PROPOSAL

by Hlia E. Harmasanchez H.

PREFACE

This document is a proposal o investigate the trends of shrimp fisheries and s relaiionship 1o
wetlands conservation in the region of Laguna de Terminos, The information 1o he presenicd has been
organized as follows, First, a general background of the area 5 provided, explaining the ecological and
economic importance of the Laguna de Temminos wetland,  Second, a delineation of the proposed
imvestigation with an example of the methology o be employed 18 described. Third, a descnption of the
proposcd rescarch analysis ftseff. Fourth, 3 boel explanation of the expected results, possible policy

implications and the estimated tme required o carry out the investigation is included.

INTRODUCTION

Coastal wetlands act as sediment traps that stabilize coastline, protect against hurricanes and storm
surges, serve as nursenes for commercially exploned crostaccans and fishes, and are habitats for other
biological resources including waterfowl (Norse, 1993),

The ecological importance of the Laguna de Termines wetlands is closely related 10 the ceonomic
development of the region.  The largest shrimp production of Mexico is caught in this ares. The
ecological pricesses of this ccosystem have been studied from different perspectives and the close relation
between  vepetation and shrimp harvest has been described (Yafiez-Arancibia and Day, 198%),
Meventheless, the permanence and conservation of this wetland is threatened by productive activities such
a5 rice prodoction and aguacultore, The objectives of the study proposed are: a) 1o analyze the rends of
shrimp fisheries in the Laguna de Terminos wetlands. b) (o analyee the process of wetland loss in that
vegion, o) W wmderstand the relationship between the permanence of wetland areas and fisheries harvest
over a period of time and d) 10 forecast possible trends of conservation and maintenmee of shrmp

tisheries in accordance W present policies, Fig. | shows the diagramatic model of this proposal,
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BACKGROUND

The wetlands of the Laguna de Terminos o the South of the Gulf of Mexico in the Stare of Campeche
fve hoen of great importance for the ocal and regional economies,

Commercial shrimp producton i the Laguna de Termunos regon was iatiated of the end of World
War I when the United States of America increased the demand for the product (West, 1985), The most
intense commercial activity of shrimp production in the region has been developed at Cindad del Cammen
i(Fig. 2). During the decade of the 50% Ciodml del Carmen was rraditionally a fishing port with 2 solid
infrastructure amd a large shnmp feet. During the carly 7T0%s this area was industrially developed due
oil extraction [rom large deposits located offshore i the Sonda de Campeche and more recently, projects
al different productive activities are Increasing.

As consequence of this development. both an ecologic and economic transitions are accurring in this

T T

Ecological Importance of Laguna de Terminos Wetlands,

The freshwater marshes of this area are pan of the large wedand syvaiem of Grijalva wed Usumacinia
that encompass the States of Tabasco and Campeche. This system represent the highest diverse reserve
of aquatic planis in Mesoamenca (Lol awl Movelo, [958,

Aquatic vepetation in this area is very imporiant nol just because of the large amount of organic
material it produces bul also becavse of its fundamental role in the captare. stabilization, and retention of
seddiments that lead (e soil formation (Nowvelo and Log, 1988).

Another important source of organic materal that increases waler prodoctivity mowellud arcas s the
mangrove forest. Day el al. (1982) explain that the amonnl of lierfall provided by the mangrve forest
(o the Termmmos lugoon 1g about 15 to0 18 won'hay'year, When this marerial 12 trransformed in derrioes i s
(minsported by rivers from interior lagoons to the Terminos Lagoon and then (o (he sea (Day of al 1988:
Vera-Herrera et al. 1988). Day and Yafier-Arancibia (1988) explan that the decomposition and the
bacterial enrichment of the organic deritug merease agquatic productivity and nutrent recycling, providing
appropriate conditions for the development of aguatic organisms, Related to this Roman (1988) found that
mungrove forests in conjunction with agquatic vegetation, constitute an important habitag for e
reproduction of different species of shnmps Pesgeidas i e cegion.

A similar situation is related o fgh communities, Yafes-Anmcibia ot al. (1988 explain that 75% of
the dominant species of lish at the Sonda de Campeche depend on the productivity of the Terminos
lagoon, Furdhermore, the same authors mention that 90% of the marine species with commercial value,

develop one phase of their life cycle in shallow waters of the Laguna de Terminog wetlands
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Economic Importance of the Laguna de Terminos Wetlands

Wetland areas mantun a dynamic and complex ecologic inermelanonship between vegeration and
aguatic and lerrestrial fauna,  These relations made possible the development of local and  regional
economics that are based on fisherics produces.

In thiz region the penmanence. of the mangrove forest and the freshwater marshesare of critical
impartance beeause they provide the organic matenal that contribure w the increase of producoviy of the
aquatic environment. More the 50% of the nmional shrimp prodoction of Mexico s obtained in this area,
As 4 result of intensive fshery acuvities carred oul in this area, 605 of the natonal shomp tleet and the
26% of the shnmp [reerers of the country are located in this region (Yatez-Arancibia and Aguirne-Leon,
1988,

The ecological and cconomic importance of the Laguna de Terminos weilands has been demonsicated,
Productive activities which lack of ecological planning, such as nice production and acuaculiore, ane
threatening the conservation of the wetlands and consequently the maintenance of local and megional
economies. It 15 on these transitions that this proposal will focus,

The productive setivities mentioned above implies the destroction of natural ecosystems, In addition
eawch one of them has their own ecological implications.  Rice production requires the use of fertilizers
anil pestcides that polluie the covironment and could gradually lead (o g decrease of production. which
would negatively affect the economies. In many cases aquaculture has been a highly profitable activity.
but when it is practiced without the appropriate scological planning, could represent a potential threat for
the maintenance of the coastal ecosystemns (Olsen and Amiaga, 19890 For example in Ecuador 112,790
hie of mangrove forest were cut to build anificial ponds to produce shrimp,  The recruitment of shrimp
postlarvae was the base for the success of the project. However, since the mangmve forest was cul, those
aquatic ornganisms which required the mangrove rools for their development were depleted, The
destuction of the mangrove forest and these organisms dependent upon mangrove roots caused the
prodluction of shrmp to decrease dramatically (Olsen et al.. 19897,

In the case of the Laguna de Terminos region, rice production and aguaculture have increased during
the last years and could become an impomans problem for the conservalion of the area and  the

mgintenance of the regional economy (Hartazanches, 1992},

PROPOSED INVESTIGATION
An analysis ol the ecological and economic transitions in the region of Laguna de Terminos,

Campeche is proposed.  According to Drake (1992) transitions imply changes and they can b used o



describe n specific perod of time which spans the shift from low (0 rapid change in the ssctor and wbually
a rem . relatve stabilicy.

In the case of the Laguna de Terminos wetlands, different changes have occurred and it is possible
o identify foresury, ecological and economig ransiions,

The interrelations between vegetation types and the hiological dynmamics of the different compoenents
of the system lexd 1o the productivity of the area. These processes are fundamental for the sustainable
development of the shrimp fishenes as well as other prodoctive activities in the region,

This analysis will be focused on a regional scale. It will uge a time senes of statistical data on shimp
production from the Bezearch Center of the Mational Insutute of Fishenes based on Ciodad del Caomen,
Information on land wse and land cover for the region of Laguna de Terminos will be ohtained from the
secretary of Agriculure and Hydranlic Resources (SARH) based in Cludiad del Carmen. Population dats,
as well as dala on dilferent cconomic indicators such as expornts. impons. shrimp consumption and
commoditics will be obtained from the National Institute of Geographic and Statistical Information
(IMEGH based in Mexico city,

The data will be fitted (o different distributions in order (o dimnish complexity and 10 provide a
logical interpretation of the real processes. Then a group of forecasts on the fulure statnsz of the vanahles
o be analveed will be done.

[ order (o illustrate the way in which this methodology will be employed to analyze Mexican data,
an example of the trends of the shrimp prodoction in UsA between 1950 and 1990 15 descobed. In ths
brief study, variables relating to Janding (harvest), Imports, exponts, otal consumpion and per capita

consamplion are considerad.

LISA shrimp fisheries, An example of the methodology to he utilized.

Time serics data from 19500 o 1990 on landings, imponts, exports, otal consumplion and per capita
consumption were analyred. A curve liting analysis wag done to diminish complexity and to provide a
logical interpretation of the real processes. To i Linding data an exponential distribution was used; for
unports, expaors and wtal consumption the logarithmic model was applied. Finatly, forecasts lor some

variahles were done.,

Results
Fig. 3 shows the tremd of the population growth over 40 years. It is possible to observe 4 praduoal
inerease. The Torecasting of this trend owards the year 2000 does nol show an impomant change bul a

slable growth,
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Regarding the shrimp market behavior in the USA, Fig. 4 shows that the general pallerm of ladings
over A yeurs remains low in relation to the imports. A shap difference between (hese trenus ocourmed
dunng the decade of the 80°s. Impons increased during this period while landings droped and remained
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The total consumption of shrimp in the USA has remained high in relation o the general trends of
landings and impons, and a similar patem can be ohserved in Fig. 2 Tor the per capila consumplion.
MNewvertheless it is possible (0 observe some variations. For example, between 1962 and 1967, the total
comsumption continued moncrease although landmgs were lower. A similar and morne conspicuons pattem
happened during the 30°5 o the other hand the import trend presents an incresse staming from 1956 ©
the late 70's, Then, during the decade of he 80°s 4 sharp imcrease can be observed.

[re melation (o the exports, & clear, low trend in comparizon with the concepts above, has predominated.

The curve fitting model employed for landing data did not describe clearly the trend of that

distribution {Fig 31, perhaps due (o the variability of the data, a different distabuaion should be used.
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[on relation e import dita, it seems that the logarithmic model was appropriate 10 deseribe the lendency
of this aspect (Fig. 6). The acmal data patems show during the eady years, cxponential growth with an
apparent tendency 0 remain exponential. [ might be possible that in forecasting for 4 longer period of
ume, the disteibution would reach an inflection point which would more clearly fie a logistic distribation.

Exzpor data definitely could not be fit to a exponential or logarithmic disteibution (Fig. 7). I n
generil, looking at the overall trends of landings, imports and total consumplion during the last 40 years
il i% possible o find conspicuous changes during the decads of he B0's

There are some explanations for these patlems.  Duoring the 80, 3 decrease in landings ocurred
because the United States catch ol its mainstay lisheries had approached or exceeded their maximum

biological limits (NMES, 1988),  As consequence, sea food impons from agquaculture increased amd this
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satisfied the raise in fish consumption (Fig. 8), The same repont explained that imponed shamp in 1986

accounted for 67% of the total TS, supply. These impors were mainly from sources in Central and South

Mok Tore W.E. Aguacullure Produstion
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Figure 2. Aguacaliure production in United Sttes between 1954- 1990,

America Indeed, the Mational Marine Fisheries Services exolaing that between 1980 and 1986, ULS. per
capita cosumplion mcreased almost 15% and that the objective of the National Aquaculture Improvemen
Act of 1983 was 1o stiimulate the development of demestic agquaculture o replenish depleted lisheries
(NMES, 1988),

Another different but related explanation could be the status of price changes for shrimp. Vondmezka
(1991} explained that through the late 197005, price tremls had Auctuated mostdy upwards. Since the lae
1970, price trends have fluctuated mosdy downwand because supplies of shimp bave grown [aster than
demand in the world market. This situation made the acquisiton and consumption of shrimp casier.

This relationship berween price and demand could represeut an economic mansition that reflects an
ceological change due o the mcrease of aquaculure production,  For example, wetlands are i partant
nursery areas for shrimps which require the microhabital that coastal vegetation provide e develop one
part of their life cyrcle. When natoral conditions are altered, an impact on recruitment of postdarvae
accurs, Dahl (1990 did an analisis on wedlands losses in the United States ared found thatl 53% of the

ongmal wetlandz from 17305 o 1980s have been ozt



Finally. as conscquence of this shrimp market behaviour, the U.S. Governmen! encouraged the
development of the aquacelure and decided 1o coordinate and implemeny an effective National

Aquaculture Policy.

PROPOSED ANALYSIS EXTENDING BEYOND THE SUBMITTED RESEARCH.

The proposed research for the Laguna de Termunos wetlands will apply data from the region following
the approach explained in the previous section. Beyond that effort, additional analysis will be made in
order iy provide analytical criteria o the Mexican Govemment and private erganizations concemed with
the lormulation of allemative policies for the conservation of the wetlands.

The ccological and economic imporance of the Laguna de Termunos wellands are linked and will
determing the conservation of the area. As Drake (1992} explain explicil recognition must be given o
the interconnectedness among sectors and across scales. In the case of the Laguna de Terminos wetlanids,
this interconnectedness is evident and requires the analysis of three different transitions:

foresiey, ecological and economic.

Forestry Transition

This transition is explained in terms of deforestation processes, It has been soggested thar this
transition could be a mirmor of the agricultural transition as lamd was cleared o extend cultivation (Drake,
1992}, For this reason it will be analyeed by lnoking at two economic activities: rce production and
aguaculture,

Hice production to the Soulh of the Laguna de Terminos wetland has been developed to a point where
large arcas of mangroves al marshes are threatened.  In this case, the transition stars with slashing.
buming, and plywing the land during the dry season. The next phase includes & second plowing during
the wel seasonin order to remove all remanent weeds, This practice leaches the minerals and nutrients
out of the soil and eventually causes a decrease in rice production,  As a result, 1o improve production,
ferilizers are used to reestabligh a nutrient balance in the soil and pesticides are used w0 control weed
growih, Consequences of this practice are the loss of soil quality and the runoff of toxic chemicals that
pallute nvers amd lagoons. The final outcome of these processes is an imbalance in the economy of the
local society.

Aquitculiure production has alse ked (o the forestry  eansition al (he Laguna de Terminos wellamls,
I this case, the ransition stans with the cutting down of mangrove tress and the drainage of freshwaler
marshes, The following step is 10 buill and operate ponds where shrimp will be produced. Onee this has

been accomplished, the phise of collection of large guantities of shrimp postlarvae is initiated. However,



to sustainably maintain this activity the oblention of postlarvae iz essential and this will depend on the
habitat available {mangrove roots). The culting down of the mangrove forest resulis in a logs of nursery
areas of different organisms and il represents the loss of the main source of organic material 0 (e
Terminos lapoon and the sea. This sitwation represent a threar o the mantenace of the economy of the

Hi L

Ecological Transition

This transition could be the mirror of the foresiry and agricuiteral tmansitions since hiological
interrelations have been alterated (o develop cconomic activities,

This transition 15 expluned by the ransformation of natural resources into degradated areas, This
transformation could fnduce o decrease of productivity in those areas and may ot support human
population needs, causing not just economic but social problems,

Al this point, the timing of transitions become crifical, As Drake (1992) explains, since transitions
refate to one another they alfect societal valnerahility and this creates additional problems.

In the case of the Laguna de Terminos wetlands, the transition stans when human activities trnsform
mangroves and Nooded Torests as well as freshwater marshes into rice Gelds or aquacelivee areas. The loss
ol these ecosystems has important implicitions on differsnl ecological aspects of the arca, The mangrove
forest and freshwater marshes represent the most impoant sources of orgamic material (o the coastal zone,
generating a high productive environment, Due to this condition a high diversity of aguatic organisms
ire found in the Terminos lagoon. Futhennore, (hese ccosystems alzo represent o fundamental habitat
tor a high diversity of wildlite. Besides its hiodiversity importance, mmngrove forests play @ magor mle
b e soil formation process  and form an excelent natral coastal bumer against humicanes or ofher
simnilar events,

In relation o the Uming of transiticns, it i evident that an overlap of transitions are 1aking place,
When the forestry fransibon ocours an ccological mansition |5 mutiated. As Drake (1992) point out, the

tming of trangitions will be influenced by public policy.

Economic Transition

The implications of the wansinons explamed above could lead to very imponant changes in the
ceonomie development of the region, These transitions will reduce the dependance on traditional fishing
methids i the region by developing an aguacalture industry and creating an agrarian cconomy based on

rice and caftle:



Economic indicators of thig rangition include general economic levels of market growth, production

quotas, income, and increases i goods amnd services for the regon.

EXPECTED RESULTS
This research is expectad (0 obtain o clear understanding about the ransitions that are involved in the
productive system of the Laguna de Terminos wellands,  ldentification of trends and key relationships,

critical periods, rates and magnitude of changes and factors that lead to those changes are also expected.

POSSIBLE POLICY IMPLICATIONS

several palicy implications could be cxpected.  First, redefinition of repulations related 1o the
cxplotation of he matural mesources in (he grea. Second, a regional and local pricsitization of the lnancial
support given 1o productive projects. Thind, recognition of the impomance of creating policies reganding
coastal communities in those areas. Fourh, redefinition of stritegies of production taking into account
the ecological processes that support the cconomy of the region, Fifth, reinforcement of conservation laws
Lo prrotect wellands in coastal arcas,

[ comelusion, the use of transitions, as Drake (1992) explains, facilitare the historical links of change

with historical policies providing crteria for decision-makers i the short e,

ESTIMATED TIME REQUIRED TO CARRY OUT THE INVESTIGATION
To carry out this study & months it will be necesary o gather the data required for the analysis:
fsheries, nee production, squaceliure production, wetland area lost, economic indicaors.

Data analysis and elaboration of the final repon will require aproximately 8 months.
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A HISTORICAL APPROACH TO THE AGRICULTURAL TRANSITIONS IN COSTA
RICA AND ITS IMPACT ON THE ENVIRONMENT: FROM THE COLONIAL
SUBSISTENCE ECONOMY TO THE 1990s AGROEXPORT DEVELOPMENT MODEL

Eoyv Bojas Montern
LINTRODUCTION

Costa Rica 12 the second smallest country in Central America, I has o population of about
3 million people who, i a greal majority lve in urban or semi-urban areas. The economy of the
country has historicatly depended upon the agrnculture though nowadays there 18 an incipient and
wedk industrial development. In fact, since very eary in the independence period the country
became & cash-ciop exporter, relying on pao of tree basic monoeuliuees, from shich colfees and
bananas have been the most important,  This traditional dependence on coly two export products
has rendersd the country highly vulnerable o the floctuations in the intermitional markets and the
pernodical crisizin the world economy.

The intmoduction of coffec and s suecess as an export crop i the 1830s, operated
profound ecoaomic and social changes in the young independent Repoblic and marked the fimst
agricultural transition in the modem history of Costa Rica: From a colonial subsistence sconomy
Costa Eica zoon developed an agranan capitabist structore wihich  inserted the country within the
global trule parruma.

The expansion of coffes contributed o the ongoing process of deforestation indtiated eardy
in the colonial era with the increase of pasture areas for caftle production, Neverheless, oiher
process such as centrifugal migration fudhered by the gradual concentration of land in the most
ferile agnculiural areas in the central highlamds, led 0 the colonization of new 2ones which wens
rapidly deforested and pat under either, cultivation or pastures; The mtrodoction of bananas at the
enul of the XVIII century cxerted even more pressure over the national fosests,

The monoculture-tependont economy signaled Costa Rica's life until the mid XIX century,
when a new econonuc model was inplemented in order (0 industnalize the country aml overoome
itz dependence on the highly vadable word marked conditions. The adoption of this model ondy
resulted ina higher dependence and led the comntry to indebhment and 10 a general economic crisis
sipee (he basic economic struciural problems -land fenure, wealth distibution- were never
addressed.  This crisls exploded in the 19808  thus compelling ihe govermments (0 me-onient the
economic strategy of the nation, in a great extent under the pressure on the Intemational Banks aml
Fimncial Agencies who required the country o serve i extemal debl A non-traditional erop
export model was adopted 1o respand 1o the new sitoation, 4 model basically oriented 1o the

provluction of high-valee cash crops. This situation marked what apparently is another mansition
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int the country's apricutiural history, and not only in fems of production or revenue incoms bul also
in terms of the deep changes in ste’s structure and policies it hus implicd,

In this paper. I am going to try o describe this transitions from a historical perspective and
a% far as possihie. | will amempt an emipirical interpretation of their possible meanings, The work
of Anderson (1992) on the Forestry Transition in Costa Rica; somchow overlaps in its gencrl
thematic with the current paper. since. as Drake siates (1991, the (oresory trangition has been
largely the mimmr image of agncultural iransition. Themfore, | will iry o concenirate on the

agrcultural transitions and its possible relatonships with the population transitons.,

IL AN OVERVIEW OF PRE-COLUMBIAN COSTA RICA

Except for some small pafches of antropical savanmus and culitvated lands, when the
Spanish arrived o America. the corrent lerritory of Costa Rica was a land of dense ancien
tropical forests covering coastal lowlands and highland valleys alike, which contained tens of
thousunds of exobic plant and ammal species (Faber, 1992), During the several millenma of the
precolumbian era. Costa Rica was inhabited by Amenndians. which created a niche in the tropical
toresl coosysicm, making iheir living fom a shifting agriculiure, wsing simple agrculiural
techmigues. Hunting | fisting aml gathenng  were complementary activities for sustenance (Hall,
19841,

PRECOLUMBIAN ECONOMY

There was no specialized commencial apricuiture comparahle o the one practiced by
Buropeans, Systems of permanent cropping or anmual mtation and fallowing occurred in some
locadized arcas, particularty along the more moist and fertile iver bottoms. Bur most Indian plos
ware penerlly ahandoned as  yichkls declinsd after two o throe years, doe 10 the declining soil
ferility and invasion by wesds. As a result, extensive areas of forests were cleared by Indion
villagers wo grow their crops, bor allowed w recuperate as secondary Torests later onc{Faber, 1992).
It is et clear 10 the archaeologists how and when the transition from gathering (o agricolture was
achieved in Costa Rica since there is nu evidence of primary plant domestication bat probably
agriculural techniques diffused from the Mesoamerican and the Andean regions.

Micaya, 4 histerical region in the current provinee of Guanacaste ( Northwest Costa Rica)
has been long considered by ihe archaeologists as the Southemmost margin of the Mesoamencan-
cultore areqd. Thig cultural area was charactereed by the preponderance of grain crops (beans and
com) as well ad cacan cultivation, the existence of Mexicon-influenced religious practices and
palitical stroctures, and the use of languages of the main Mesoamerican stocks (Edelman, 1992).
In fact, the groups which occupicd this arca  combined the production of com and beans with

sqpuash, whdch big leaves protected the soil against evaporation and ercsion. Being pant of the Dry



Tropical Forest eoosystem, this area presenied more favorahle conditions for human settling amd
for agriculiure, Thiz fact explained for the existence of the Lirger populations the Spandzsh foend at
therr grmival, in relation e the very homid central highlands and the lowlands m the South and the
Adlantic regions of Costa Rica. These territories were predominately dominated by groups under
Southem-culture influence, These societies generally had twher-based productve systems: (hat
supported only scarce  populations with less complex forms of societal organization. Most of the
crops planted were nadive from the Tropical Wet Forest of the Northemn part of South America and
included cassava (Manihor exculenta) and pejibaye (Gulielna utiiis Oerst.); the froil of a tropical
palm. Cacao, miroduced from South Amenca alzo, was widely cultivated bof, unlikely ihe
Mescunerican aren where it was osed for exchange, in the Sooth-influenced areas itowas wsed
mainly fior ceremmonial purposes. Com was also kndvam by (his cultures bul it i8 presumed that it
represenied g secondary crop sinee environmental condigonzs of the Humid Tropics made iz
storage difficult.

Mevertheless, and in spite of the general unifonmity of the mative coltures in central and
sorthern Costa Rica, archacological research 18 providing evidence of gradual changes in economic
activities, poditical and social organization and population density over time, The increase i the
number ind size of archaeological sites between 1000 b, C. and 1500 o C. suggesis o slow raise in
the population in the long mun, though it is likely that big fluctuations occurred in the short erm. In
some areas the population might have reached & temporary boom some few centuries before the

arrival of the Spanish conguernors,

I, THE CONQUEST AND COLONIZATION OF COSTA RICA

Ag in the rest of the continent, the armival of the Spanish conguerors 0 Costa Rica
representad the beginning of Nive centuries of "old world”  imperialism, or as Eduanlo Galeano -an
icknowledped Latin-Amencan hisiorian- femmed it "the pillage of a comtinent” {Faber, 1992), The
overall progess of the conguest not only led to the cultoral and physical decay of the indigenous
peoples -many of which were driven almost o extinction- but also represented the destruction of
the sustainable modes of production through which -for millennia- ey related with Naone.. As
the mest of the Buropean imperialists, the Spanish regarded the native agncoloral systems as
prmitive and mefficient, thus, fostered 4 process which some authors have described as ecologioal
cofonializm: the suhstitution of the indigenous ecogystem by their cown agriculioml svstems and by
land-use patterns suitable only for the Meditermnean areas where they cume from, bat not for the
Humicl Tropics (Faber, 1992 Hall., [984).



According (o Faber (1992), ecological imperinlism in Centml Amerca by the Spanish
conduernrs assumed three distinge but mterrelated dimensions.  First, the ininal porpose of the
Spanish conguest was o extract the region's cultural and natural resources, paticularly godd and
silver, anil enslave Indian labor 10 harvest this wealth. To appropriate the New World's natural
resources, lamd and fabor-power for the Crown, required the military defear of Indian culosres. The
second dimension. of ecological imperialism involved the wse of ecological-biological weapans,
along with conventiondl ones. a8 instroments of moss murder and subjogation by the Spanish. In
ceolegical temms, the "old world's * plants, animals and diseases benefited the Spamish as hiological

allies in their defeat and demoralization of indigenous peoples.

IV. THE POPULATION CATASTROPHE

Costa Rica's native population suffered a demographic catastrophe of massive proportions
after the contact with the Spanish bega As Hall (1984) paints oul, native populalion was ono of
the most appreciated resources by the Spanish Empire since i1 was used as the main source of
labor to work the crop felds aud gold mines. Therefore,  slavery was among (he most common
methids o dominate the Indians. Adter the Spanish defeated and conguered the Nicoya meeion
(norbwest Costa Rica) in 1520 most of the natve people was expomed 0 Panama and Peru 10
work as slave lahor in the mines and o help in the conguest of Pem, 1t s estimated that in this
region, the Indian population declined from 62,692 ol contaet in 1522 1o a mene 800 sixty yeurs
later {Newson, 1982),

In the inland and southem temitories, colonial suthorities reconded a populdtion of 27 200
by 152€F though. some authors think that the Spanish could have uniderestimated the real figure by
ot taking nio- aoccount the population of  those regions aul of the seope of Spamish effective
comdral. Therefore 400,000 is considered to be & closer approach to the real a population by the
date considered,. Figure | shows the decline in |he native populition in the central and southem
rermiones of Costa Rica from 1500 o 1950, In 1569 colomal suthorities had reconded 17,000
Inddiang buot only 8,000 were left by 1301, which represent a decline from 98% of the total
population o just 165 (Hall, 1984),

High momality rates due m unknown epudemic diseases combined with the slive trade; over
exploitation, mecial mixture, acculturation and the dismuption of the agricultural produdtion wem
Hies sananiny Factirs contributing o meduce indigenous population to the status of a ethiic minooity,
which a1 the beginming of the XIX century made up less than a fifih of the total population,
Mowadays, they constitule only 19 of the popualation (Faber, 1992; Hall, [984).



During the first 10X years after the discovery of Costa Rica in 1502, the net effect of the
Spanish and African immigration on the total population was counteracted by the high monality
rate cxperienced by the Indians, During the XVII century somehow, this trend wias substituted by a
slow and floctuating demographic growth, An average increase of % in the XVII century
brought about a population of 52, 591 in 1801 (Hall, 1984)

Figure 1 Decline In native population in Costa Rica (1569-19500
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Y. COLONIAL ECONOMY

As Hall (1984) points out, native population was one of the most appreciated resources (o
the Spanish Empire since it was wsed a5 the main source of labor to work the crop ficlds and gold
mines. Anyhow. when the Spanish started to colonize the inland termitories of the country by 15640,
the New Laws from 1542 had proscribed slavery for native people though  institutionalized the

system of encomiendas 1o incorporate the natives into the colonial system.



Linclér this system (e Crown made grants of Iixdiang for lbor service, theoe it was but a disgoised
form of skvvery since the Indians: were virually constraimt o work for the encomenderos
fencomenda bolders) and pay rbote o the Crown (Bdelman, 1992 Melendez, 1975),

The destrection of most of the Indian popolation and the failure o discover zignificant
mincral resources meant (hat Costa Rica, although increasingly settled in the seventeenth century,
was desuned 1o remain “a marginal zone of a secondary mgion of the colonal sysiem” (Edelman,
1992: Faber, 1984). The absence of (hese necessary conditioms for apgricultural plamtation
production or lurge=scale mining led o the creaton of minifundios (smadl family famms) of colonial
settlers orerted prmarily 1o subsistence prodoction as the foundation of the Costa Rican eolamal
economy,. Shortage of Indian labor power limited economic develogment (o such an extent that

nofb & single large haciendy exizted in Cozsta Rica prior to independence (Faber, [954),

VL CATTLE RANCHING IN THE COLONY

The small size of the Indian population wis both a cause and an effect of the introducton
and spread of bvestock after the: conguest,  Faced wath a labor scarcity and few economic
possihilities, the logic of an enterprise based on the simple extraction of semiferal animaly was
attmactive to Spanish colonists and their descendants, At the same time, cattle feasted on the
Indians’ crops, eontributing © starvation and exacerbating the mitial population decling (Edelman,
1992), On the other hand, while in Europe beel consumption was generalized among the privileged
proups. in Latin America it had come to constitute & basic meal for the subordinated sectors af
the population since the beginmng of the colony,

When beel callle was introduced into Amenca. it reproduced so fast that in o short Gme i
became a constraint for agricultural production. Nevertheless, in few years iis growth eate decayed
senzsibly due o the gradual depletion of pastures, Despite iz, Amencan conditions seemed to be
mare favarable for caltle production than Evropean's.

Costa Rica was no exemplion,. For the small colonial fammer, cattle had a relevant mle as
1 means of prodoction, transportation and feeding.  Thus, the bigpest explomation n the Central
Villey of Costa Rica were devoted priontacly to beef cattle production, It was only after the
beginning of the coffee expansion when most of the agrcultued ladds and cattle production wens
dizplaced toward the new areas of colonzation. {Alvarenga, 1985



VII. SPAIN's COLONIAL TRADE POLICIES AND THEIR EFFECT ON COSTA
RICA's ECONOMY

As it has atready stated, during the whole colonial perind Costa Rica remained 4 marginal
ome of # secondary megion of the colonmal system (Edelmon, 1992). Approximately. three month
weare required w rravel by horse from Costa Bica to Guatemala, the seai of itz colomal govemmment,
The effect of such isolation on the population can be approciated by considenng that the bishop in
charge of the province, who msided in Micargus, was able w pay only eleven visiis 1o the
vnfortunate fermilory between 1606 and 1815, the infervals berween visite ranging o thimy-three
vears. Such seclusion kept the inhabitants unaware of social and political trends. This sitwition
was basically exucerbated by the mgild. trade control el monopoly exerted by the Crown. Under
the Hapsburgs Spam: had contmolled vimaally all wade inand our of its Amencan colomies,  The
only allemnative o trade with Spain was piracy and black-marketing, often by the British and their
allies.  Some liberalization of the trade occurred in the lute XVII cenfury s resull of the
Bourbon reforms and measures aken by he Cones, or pacliament, of Cadiz o elimingte certan
taxes on agricullural production and to permit trade between colonies, partly in an efford o
suppress contraband commeroe.{Carloso v Pergz, 1977 This sconomic reforms hid @ greater
mmpact on such provinces as Guuemala and El Salvador, which exponed cochimeal and mdigo
dyes, than in Costa Rica which exported little of anything  and where they were nol sufficient Lo
peneritte the growth that occurmed inother secomdary areas of the colomial system. (Bdelman and
Kenen, 1949; Candoso y Percz, 1977,

A small cacao boom on the Atantic coast  from aboul 1650 o 1750 never effectively
altered the economic precarious siteation of the small colony, which tiscouraged elite e¢lfors
toward agerandizement, though it did lead o considerable wealth and w0 imponaton of Afrcan
slaves in the local context. By the XV century the policies of the Crown and Guaternala had
resulled inoa complete sconomic stagnation 1o the point where even cacao had 10 be abandoned
iStone. 1974), Toward the end of the XVIIT century, the introduction of a post of the royal 1ohacco
monopoly in San Josf greatly stimulated the settlement in the arca and assured 18 préeminence
later in the Republican periad, though tobaceo production was unable (o expand and tended o
stninate after independence.  Thus, despite this occasional uptums in focal prospects, the Costa
Rican colonial economic regime was nod far beyond subsistence and barter with a few relatively
mmimportant expart activities, With the independence in 1821, the revoction of the remaining
provisions for forced commercialization removed an impoant obstacle 0 economc growth
Figure 2 shows (he geographic economic spaces in Costa Rica during the late colonial: period

(1750-1821) and Figures 3 shows the rootes of interregional trade dunng the some period



Figure 2 Esonnmle spaces in the Costa Rice of the late colonial periced [1750-1821)
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Figure 3 Interregionnl trnde In cobanial Costa Bicu (17501821
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VIII. THE COLONIAL HERITAGE

The egalitanan mage of early independent Costa Rica, which 18 not a completely false
one, was made possible by the general isolation and poverty of the vast majority of the populstion
dunng much to the colonial penod.  Despite their  best intentions and effons during the early
cidominl penod, the Spanish conguerors were unable o establish firmiy either the laded estaes or
the servile labor systems il would be characteristic of other, more densely populated arsas of
Central America. There was simply never enough Indian labor or extemal demand o permit
substantiul or sustamed export activioes of any kind.  Thus, several miapr Spamsh colonal
economic instimtons. such as encomienids and repanimiento, were shom-lived or weak from the

beginning. often decaying or disappeanny dunng the X111 century (Edelman, 1992).

IX. THE INDEPENDENCE PERIOD: THE NATIONAL STATE

The construction of the national sete in Costa Rica was 4 gradual process, parllel 1o ihe
expansion of coffes cultivation. The colonial bertage was limited 10 an economy based on izoiated
subsistence activities by a society of peasanis and landownings famlands. Alihough large
differences in personal wealth existed, cullural fymogencity and @ strong individualist raditon
seem (o have been the most significant characieristics of the raral petty bourgeaisie {Perez, 1959),
With independence in TR21, and 10 some extent even before, the local elite began 1o modify the
ecanomic structure inherted form colonial times, Clear attempts were made o stimulate: expor
pgniculture of diverse types. especially among the wealthy and politically influential. But pror to
the massive expansion of coffee cultivation in the 1840= and 18505, no viable export altemative
was Townd. {Hall, 19584)

The incluzion of Costa Rica wathin the world economic system as the colony of a
mechantilist European Empire initiated the long process of undenlevelopment which still persists
today, Howover, the early stabilization of the democratic govemment  afier the independence and
e structural situation af the country as being one of the less developed and unpopulated of Latin
America (unatfected by the socio-sconomic problems of the large Indian communities or ancient
dlaves populstions) allowed Costa Rica o become one af the first countries to cstablish a
neccolonial economy based upon the exporation of one or two primary products (cash-crops) and
the importation of 4 wide variety of manufactured products sl raw materials (Cardoso v Peres,
1977, Consequently, coffee and bananas got 1 replace other export goods and the impact of the
agro-expart cconomy on land use and tenure has persisied until recent days.,



X. THE COFFEE TRANSITION

Coffee, o subtropical perennial crop rose o the decade af 1830 as the main expon product
of Costa Rica. It had ample acceptance in Westem Europe, particulardy England and Germany and
for fifty years it wag Costa Rica's  almost exclusive expart prodoct, The volume of exporations
was quite (Tuctuating over the years, reflecting huge varations in the yields, but the trend in the
long term since the mid-nineteenth century to the mid-iwenticth contury was one of - gradual
increasing in production, achieved. basically through an expangion in the planted areas. Afler
1950, the introdduction of new vaneties and coltivation techniques led o an intensification in the
vields and to an ncreéase in exportations (Hall, 1984

By the Jate 1830s coffee exports began to reach important levels i the Tocnl context,
surpassing the worth of all other exports combined.  From 23,000 kg exported o Chile in 1832,
eoffee exports burgeoned to over | million in the 18405, 4 million in the 18505, 11 million in the
18705 and 20 million by the end of the century. These expors were overwhelmingly to Groa
Britain. By the 1880s milroad transportation 10 the Allantic port ity of Limon permited  greater
eflee expors w London, English and other Eurgpean imimigrant merchaniz piaved o key nole
financing the coffee expansion, both through mortage fumds with which w expand operations.
These foreign merchants soon becume planters wnd even more impartant, processors themselves.

Monocultural dependence upon coffee expons seon followed, as did impomation of British
pocds on a large scale. Coffee regulardy accounded for 75 to 955% of all exports by value befon:
the rise of banana cxpons in the last two decwdes of the past century, Figure 4 shows the valoe of
eoffee exports 4% a percentage of total exports dunng the last quaner of the XIX century (Candoso
y Perez |, 1977)

Therefore, the adoption of coffee as the base of the cconomy marked & fundamental
dividing Tine in Costa Rica’s cconomic history: i transition [rom 4 subsisience-based [rontier
agriculture lowand an agraran capilalism,  Bul alike other Latin American countries, in Costa
Rica this process was not characierized by violent conflict, forcible expropriation of peasants, or

suppression of migration through mopopolization of public Tunds,

XL THE INTRODUCTION OF BANANA PLANTATIONS

Though bananaz were introduced o0 Cozsta REica since the colonial times, they were [irst
exported commercially in the 1880, In 1894, Minor Keith (loer 10 become founder of the. United
Frutt Company in [8%) reached an agreement with the Costa Rican govemment (o complele o
national raflroad. from San Jose in the Central YVallay (o Limon along the Adantic coast.  In
exchange, Keith received land grants equal to 7% of Costa Rica’s national territory, in addition o
the land on which the milroad was constructed, as well as large parcels for the building of piers,

[rwts ancd warelumses.
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Banana production started declining after 1913, World War First and the Recession of the
1930 reduced the demand, and therefore, the prices came down, By 1930, the banana enclaves in
other Carbbean countrics were more profitable than Costa Rica. This ks to the temporary
disappearing of the banana plantations in the Atlantic coast of Costa Rica. By thal time, new
plantations had been established in the southem lowlands of the Pacific coast but most of them had
o be abandoned as early as 1943 due to the appearance of Mal de Panama, a banana disease.
From 1963 10 1973 the planted area declined 0% in this area

Afler recurrent crisis, the banana plantation enclaves still play a melevant mle in the
national economy and contribute in a significant percentage to the national income. Nevertheless,
the: production is no longer monopolized by Forelgn Companies since from the mid-1960s national
planters have irnupted into the market (Chinchilla, 1992),

Yet, unlike the nationally owned coffee industry, Costa Rica's banana industry has
historically functioned as an export enclave, contributing litte to the social development of the
country (Faber, 1992),



XL MONOCULTURES AND THEIR EFFECT ON LAND-TENURE STRUCTURE AND
THE ENYIRONMENT

The wish for opening new lands for the producton of coffee and bananas was the dnving
force behind the agriculiural colonization afier the independence, Thercupon, export monoeilion
crops have occnpied many of the most femile and accessible  lands of the coundry.(Hall, 1984).
Coffee trade grew rapidly over the next three decades after the first shipments were made by 1830,
preserving existing minifundios and advancing the formation of new ones into the Tush woodiands
of the Cenimal Valley surmunding San Jose. In the beginning, the expansion of coffes in a2 sociely
withh many small hobters ke Costa Rica's meant that mcome from coffee was more equiiably
distribuied than elsewhere in Central Americs and that its multiplier effects on o other econorme
sectors, paticulardy commerce, were considerably more profound  (Canloso y Perez, 1977},

But while coffes brought prosperity o the country’s small Tamily farmers, it also undeashed
a process of deforestation. As the plantations expanded, they moved up the hillsides, displacing
some of the finest forests of the region, first in the arcas of rch volcanic soil and subsegquently in
the adjacent darker alluvial soils as well (Faber, 1992)

Lager half of the XIX century the relative equality which had charactenzed Costa Rican
society began o ende as a lind concentration process stamed.  With the unhealthy relinnce on
increased bormowing fmom Britsh bankers, laud boldings became more concentrated az many small
Carmeers wend o debt and =old off their farmes. Thus, in ERS2 for instance, 11 1% of the valoe of
all registered property in Costa Rica changed owners, the vast majority being coffee-gronadng
estates. Between 1883 and 1892, the number of large coffee haciendas mcreased 20%.  Althoogh
rural people in Costy Rica remained small Inndowners, the process of land concentration created a
new class of fandless wape laborers, and for the first tme. the large latifundio existed side by side
with the zmall farmer. Growing landiess exacerbated: deforestation amd babifaf destmction, as
many displaced farmers clearcd public Iands on the outer portions of (he mesety, often of altides
oy fowe for coffee prduction, By the carly '%K)s. Costa Rica's nchly diverse forests of oak.
lanirel . and myrile. characteristic of the weter and wanoer highlands of zouthem Central America.
had been extensively degraded (Faber, 1992)

In spite of this, the largest properics in maodem Costa Rica are pimarnily cattle ranches
ardl o smaller number of - sugar plantations. neither the most lucrative of ropical enterprises. Most
of the banana plantations in the coastal enclaves though are big land holdings, belong to foreign
rransnationats and thercfore, histoncally have had less effect on the composition and wealth of (e
country’s upper class than if thoy woere owned by notionals. These considerntions obviously shaped
the capital accumulation possibilities of Costa Rica's landowning class.  Moreover, as vadous

studies of the coffee sector show, much of the capital accumulation of the Costa Rican coffee



bourgeoisie wias based on contro] Gf processing and marketing rther than on direct contmol of land

and producton (Perez, 1984},

XIIL THE CATTLE RANCHING EXPANSION

Al the beginmng of the XIX century, most agncultural tame an the Central Yalley of Costa

Rica, the country's main population concentrufion arén. was in pasture. The spread of coffes
cultivation occurred on lands that had previously been used for pastures, sugarcans amd food
graing. By the late XIX century pastures in meseta farms had pereradly been reduced 10 the
minimum required for draft gnimals. As @ consequence. cattie and food production were displaced
to peripheral arcas of the country, such as Guanacaste (pothwest Costa Rica) (Maling, 1991), As
this process consolidated, coffes expons and the accompanying unprecedentesd prosperity. fueled a
demand for lvestock products and oxen for transport. in central Costa Rica (Edelman, 1991)
On the other hand, during this period a8 oodomization of new areas occumed, extensive cattls
ranching was the only feasible type of fand use before the development of modem transport. Catle
ranching bad an sdvantage over sgricultume as the product was able (o resist the slow and hard
tramspont from the distant haciendas, Leather and cheese were relatively long-lasting high-valsed
prociucts casy 10 be ransported o distant markets (Hall, 1954),

Az Anderson paints out, as a consequence of the export diversification Import-substitution
mode] prompted by the govermimet in the 1950-1960s, the cattle industry became a major thrust of
Costa Rica's agro-expon diversificason. program. The  govemment  pumped  nabional g
intemational credits into the cattle activity o suppont this sector of oconomic development
(Anderson, 1992). Cattle manchers soon wmed their eves (oward new zones for expanding (heir
activity. Thus, between 1963 ancl 1973 the area devored 10 pastures increased in 63%, most of s
new argas coming oul from forest lands, Today, scconding to Parsons (19891 0% of (he crop
landd$ In Costa Rica are under pastures. Anderson (1992) remarks the fact that there i5 a very
wellicient level of productivity in the cattle industry in relation 1o the area o occupies. Theretore,
Anderson adds,  cattle ranching exhibits the dual problem of economic inefficiency  and
environmental detenoration.,

The ecologic nnpact of cattle expansion in this period has been devastating. Along with the
depletion of the forests there come the problems of s0il erosion and compaction, nutrient depletion;
not say the loses in biodiversity, Tablel shows the trends in land use in Costa Rica [rom 1950 t0
199¢), Figore 5 shows geographic pattems in- land use distribotion, according to Hall (1%849),



Table 1 History of the distribution of land use in Costa Rica since 1950

Activity 1950) 1977 1URS 1991

b % ha % ha % ha o
Agriculiore 508,220 997 555,990 109 BOOO00 1176 TO0000 1373
Cattle 894455 754 2070400 406 2200000 4304 2050000 4218
Forests 3392356 6652 2088200 409 1700000 3333 (600000 3137
Otlsers WMGE0 597 IBSI0S 1.5 SO0 176 BSO000 1274

Source: Foorpper O, L. 1993

Figure 5 Geogruphic patiorns in lnnd use disirbution
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XIV. POPTILATION

At the moment Of the independence. Costa Rica had a population of about 63000, A
refatively slow demographic patten of [.5% per year persisted up to the first quarter of thig
cenmury. The population reached the number of 100,000 by 1850 and 250000 by 1927, Between
885 andl 1930, a high birth rate (approximately 40606) combined with an average death rate of
24%, produced an average demographic rate of about 1.68% per year (Hamson, 1991} . Dunng
the period of maximum immigration at the tum of the last certury, approximately a quarter of the
demagraphic groweth wies due to the influx of foreign labor. After the first quarer of the XX
century, immuigration was negligible, In this cpoch, however, population emersd a penod of
unprecedented natural growth (Hall, 1984),

Ciosla Rica’s population grew from less than a half million in 1927 1o 800 000 in 1930 aml
24 millions in 1984, The whole process saw dramatic changes in demograptog patiems. The
overall increase was in the order of 66.9% and the averge annual population growth rate was 3.9
percent; one of the highest rates in-all of Latin Amenca and the Canbbean

I the &g and the Wz binh rates underwent a drop unprecedenied i the developung
countrizs. Rural binth rates declined even more than wrban ones,  Rural urhan differentials in many
other ‘quality of life” indicatons (infant mortality, education, literacy, electrification) declined as
well, even thoueh rural-urban income deference's mereased, demonstraing the mle of cxpandsd
public services in causing these chunges. Between 1963 and 1967 however, thiz Ggures dropped to
an average annual mie of 3.6%, the result of a sipnificant decline in the birth fae. An ever
declining death rate, which stood at 7.4% per thousand in 1966, prevented an even more Sig ficant
arowth raté redection. The net rate of population increase reached o low of 2.25% per year in the
- | 970 and it has since tsen i amound 2.5% in the wake of the B0 recession and other
changes { Blutsiein e al, 196097,

The nateworthy improvements in levels of living and in social conditions definitely
contributed to the remarkable decline after 1960 of about 30% in the cnude birth rate amd 32% in
the pross reproduction rate.  In fact, general improvements in sanitary aml medical facilities in Gat
period led to reductions in infant mortality (Blutstein et al, 1969),

Mevertheless. more complex factors are (o account for some of the decline in the Costa

Rican birth rate during the 1960, Among theze arg;

ajincreasing concentration of the population in or near urban areas.( in 1950 33.5% of the
population was urban; 34.5% in 1963, and 42.1% in 1973, Significantly, in 1973 and estimated
33% of the total population resided in the Central Valley, the political, sociad ad econdmscal

eonter of the country.



Figure & Birth and death crude rutes for Costa Rica (1955-2000)
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b Impressive advances in education,

¢)There was 4 wide diffusion of modern contraceptives, especially inwrban areds but also among
significamt proporions of mral women, The later group may have been influenced by whit somme
observers hawe reganded as the rather close relationship between urban and rurad groups in Costa
Rica

)T operation of hoth private and public family planning programmes 13 thought o have had
snme effect on fertility, but all observers stress that although these effors may have contribated fo
recent declines, the fall in fertility was already well under way before the programmes began o

function on a significant scale.

The trends observed in Costa Rica during these years reinforees two different hypotheses
relating (o demographic development in general: that ferility transitions much more rapid than
ihose of the past are qulte possible in other pans of Latin America and (he developing world, and
that levels and pattems of comsumption, education and other facets of modemization ae more
important pre-conditions for such trangitions than urbanization per se, o than public tamily
planning measures, altbough the latter can no doubt speed up the transition once iL s under way
{ Lnited Mationz).

Al present there are indications that the incipient "demographic transition” of the 1960's
and 1970% will continue.{ Harrison, 1991), Figure 6 shows the trenuds in birth and death rates from
1950 projected to the year 200, Figure 7 shows the increise in the total population from: 1950
projected to the year 2,000, This figure also shows the logistc fit to the population growth curve in

the samie period.

XY, IMMIGRATION

After the independence, (he fomer Spanish colonies. opened  themselves o the forcigner
mmmigration. Costa Rica whose population in 1824 was 65, 393 msuccessfully mcd o emulate
odher barely populated American countries. Bul. since most of the new colonizers should have o
sertle n isolated, undeveloped regions with dense tropical forests, Costa Rica became much less
attractive to them as compared o the termperate areas i Nosth and South America, where
railroads were opening vast areas o oolonizalion. Europeans arrived after the independence wen:
pever more han 1% of the population. Most of them were mechants, adventurers o indepesden|
eachers and in the 1erm of one or two genemtions integrated 1o the sucial and political life of the

country, The only Europeans who immigrtcd o Costa Rica primarily as [aborers were ltalians.



Prought fo the country & paticipate inibe constoruction of (he railway during 1580, They also, gof
assimilated very casily w the Costi Rican society, The biggest wave of immigration in the
Fepublican penod was the influx of black people from e Antilles who settled in the Canbbean
I lanads.

They arrived under the status of temporary fmmigrants, expecting to get back to their
hamme countries once their contrcts with the rlmoad construction company  finished. Nevertheless
inoal of them stayed permanendy in the countey and became laborees i ihe banana plantations,

As Table 2 shows, the propenion of forcigners in the total population reached & miximum of
peacly 10% in 1927, By 1972 it had declined to 2%

Table 2
Foreigners in the population (1864-1973),

(Hadl, 1954)

YEAR TOTAL POP. FOREIGNERS B OF TOTAL POP
[ H64 L2200 4400 2653 220
[E83 [B2.073 4550 2:50
[H92 243,23 fi, 289 2.39
27 471.524 44320 R
LS50 AT0.8TS 348521 4.0
503 L.336.274 M2 2.25
19T I 8TI.7HE0 34857 186

XVL COSTA RICA IN THE XX CENTURY

[uring the first hall of the XX century the Costa Rica's economic panorima changed lils
il at all. In 1950 coffee and bananas, rwo commodity crops, sull dominated the country’s expors,
menerating 9049 of the tofal foreign exchange camings (Faber, [992), Although the prices for these
cxpons improved immediately after World War 1, they suffered relative price declines by the mid-
(950, revealing the country’s coonomic vulnembility, It was then, when new governmental policies
started] toche implemented incaccordance with an overall regional plan which invalved all of Central
America: This new policies were devised w0 altow the country adopt an import-substiuiion export
diversification development model were somehow backed by the Alliance for Progress Program
sponsored by the L5, government,

Thuz, dunmg the years since 1960 Costa Rica and the other Central American countries
expenenced considerable industrial development. with the main beneficiaries being the local
capitalists (Weeks, 1985). As Lizano ([979) points out the social costs of industrialization wene
extremely high, not only with respect to prices and employment, but also because due fo the
methods of financing Costa Rica ok the path of offering financial incentives 10 industrial



enferprises, The result was aljustments to the tx system that, ineffect made all taxpayers pay the
incusirialist's taxes.

It weas i this context wiich the Common Cemtral Amencan Markel (CACM) was created
5 the mechanisme Gy integeate and reinforce he small economies:of the region through promotimg
industrialization and finding soluticns to the problems anising fonm the old export-led growth mexde
{Lizano. 1979%, The creation of the (CACM) ks 10 7 0 9% increases i indesinal output. One of
i madn ellects of the CACM was o induce muliindtionals o siop exporing cenain manufaciores
to Central America and o produce these within the region (Wees. 1982). On the other hand, the
albserence of Costa Bicaw the CACM made the couniry 10 become more fully integrated into the
world economy as supplier of cheap agricultural commodities and raw materals. By the mid-
19705, cotton, beef, sugar, coffee and bananas constitutedl between 82 o 85% of all trade outsidea
the region aml over 60%: of exparn eamings.

Acconding to Faber (1992). in Central America. neither backward [inkages -industnes that
produce commodities (producer poods or inputs) necessary for the production of agriculturl
prodiucis and raw materials- noc lorwand linkages -incdusines thal peocess agoncolioral prodacts and
Favy meatenals info another commedity fomm = bave been developed in the proceszing of (he promary
commaodities produced by the capitalist export sector. Thus the region is scotorally disamiculuted,
despite. the creation of the CACM and the development of some  import-subsntonon
industnalization (domestic: manufacture goods that were previously imported), and despite momr
recent neo-liberal trade policies under the Caribbean Basin Imitiative.  As a resolt, the capitalist
export sector remains highly depentdent on impaorted. capital goods and highly vulnerable (o rade
] credil Nuetuations i the itematlonal madket.

XVIL THE CRISIS OF THE 1980s

Beginming in 1977 when (he gross domestic product (GDPY rose by 8.9%, the rate of
growth began to fall drastically, By 1980 growth had slowed 1o (L8%. The trend continued. and in
195 1. fouthe Tiest time in several decades, production fell, inabsolute terms. on the order ol 4.6%
The imbalance in the Costa Rican economic system is fundamentally scen  in throe amas:
decreased production, trade imbalances, and the hm!;'g,:;!. defic. These imbalonces have brought
malwfies that. untl very recently. were relatively unknown in Costa Rica!  inflation.
unemployment, amd devaluation. These problems, in tum, affect the distribution of income and
wealth, and provide the motive for application of policies thar also modify the distribution structure
(Willasuso, 1983)



The problems presented by the foreign-onented sector of the Costa Rican ccomomy, though
muliiple and complex, can be swmmed up wider two broad categorics: deficit in the trade balance
and the large foreign debt. The trade deficil has been an endemic problem. Since the mid- 18505,
the figures wwhicate that the value of mports Far outweighs that of expons. In 190, Bor nstunce,
exports represented 23% of GDP. By 1980 this figure had grown o 0%, Mevenbeless, in this
same pericd, imports increased fom 25% o 40% of GDP, The commercial deficit, for its parm,
rose from 409 of expornts in 1970, to almaost 60% an 1980,

The two mechanisms used W fnance the trade deficit have been foreign lvestment and
foreign debt -the latter unguestionably (he most imporanl i recent years, The public-scctor
foreign debt rose from less than $900 in 1978 fo-more than $2.7 billion in 1982, Loan condifions
became more stringent.  Paymenl lerms were shorened, Interest rutes mose. and debt service
increased af an exaggerated rmie, reaching approximately 35% of the value of all exports. In 1980,
both the trade deficit and the debt reached a cnsis level (Villasuso, FRE3),

XVIIL THE AGRICULTURAL SECTOR IN THE CONTEXT OF THE CRISIS
THE NEW AGRICULTURAL TRANSITION

In the light of the general econcmnie crisiz thal bumped wp in the 19808 the new
govemments -in a great extent pushed by the pressure of the external debt and the requirements for
payment from the Intermational Banks- engaged in Structural Adjustment Policies, fostered mamly
by the IMF ad the World Bank, Thus, a new orentation in the development maodel was adopted
thcrugh it was still based on the already existing cash-crop expor-onenied model. New economic
policies would rather promote altemative non-tradinonal high-valve products and an expansion
towards non-truditional markets, Nonetheless, traditional export-products were also reinfonced
{Chinchilla, 1992). As a conscquence of these policies, during the last seven years Iraditional
export products were boosted o mcrease both inoarea and productivity  (coffee,  bananas,
sugarcane, heel cattle): food crops production for the intermal market decreased or stagnated:  nos-
tradiional export-oriented products grew, both in leons of volume exported as well as in the
nutmber of different activitics developel: pineapple, oranges, tropical fruits, omamental plans, oil
palm, ALl these activitics characterized by high technical requircments are stll showing an ample
productive expansion (Chinchilla, 1992). Figure & shows the increase in the paicipation of non-
traditional export crops In relation to traditional export crops, expressed as a percentage of 101l
capors,  Flgure 9 shows the increase in the volume of exponts (in MT) of non-traditional crops
from 1934 throagh 1990, Figure 10 shows the trends followed by two of the main non-traditional
expon commodities (omamental plants amd pincapples) rom 1984 0 1991, Finally, figure 11



shiws  the recenl transition in the prduction expermented by pon-teaditional export crops in the
decade of the 1980% up todate. This Figure also shows the exponental fit tor this curve.
Figurcs 8, 9, 10wl 11 all cleary show the dramatic increase undergone by non-traditional export
crops since the beginning of the 1980s.In Figure 8 Is possible w0 observe how non-traditionad crops
gven surpassed traditional erops in 1990 10 tlerms of participation n the toftal mationad exports.
Figure 9 shows the magnitude of this increase in terms of volime exported. Figure 10 shows the
samme Crenad for two specific non-traditiom) cxpo crogs

Thoagh prodection of mon-raditional expon crops seems (o0 have had an exponential
growth m the  perixd considered acconding to Figure 11, the prediction of possible future tremds
remains 4 risky task, sinee in the foiuee 30 might be affected by the ever fluctuating conditions in
the imtematiomal marker, The current economic recession affecting the world may determing an
eventual decling in the ohserved mend. Also, the gver increasing competition among developing
counlres w dominate the market of non-raditionals 4 & very important factor o be taken into
account. Anyhow an interesting element of the current agricultural mansition going on m Costa
Rigi, i$ that seemingly it is not ocourring through an expansion on new virgin areas but through
i expansion on prior pasture and food-crop lamds . This seems o be a direct consequence of the
economic policies which have promoted and incentivated the production of non-traditionad export
crops in detriment of food-crops and even beef cattle production.  Another impostant element is
that this transition is coming about through an intensification in the use of production resources

such s Drake (19917 azserts will be the future tepdency i agnculiural ranzitgons,

XIX. THE CONSEQUENCES OF NEW POLICIES

The orientation of agncultural development in Cosia Rica since the end of the Second
World War has been toward large-scale "agribusiness”, which has meanl production [oe export
Any successiul development strategy Tor the country woubd have o have this emphasis 1o a degree,
regardiess of the political and ideclogical motivations of e povernmenis involved. In the nearest
future, the demand for mamifactures in Costa Rica must be met In part by imports, panticulardy the
demand for capital cquipment,  These imports must be paid for by exports, and there is lile
prospect for signilicant manufaciure expons. Thus, agroexports will continue 1o play a vital mile
in any rational national development strategy, However, the emphasis upon large-seale production
for expaort has not been implemented mtionally, but ina way such that production for expon has
been at the expense of and perhaps caused the absolule decline of the peasant sector and - sell-
sufficiency in food production (Weeks, 1985).



export crups

Figure 8 Participution of traditional and nen-traditional
I the cconomy [ %)

.rm.".. p o B
&@RQW

e e
¥ 5 ._,....u_.u.._,.,..,.._...__" W

it ._“.__. gy
o

-.__.. b8 ....-........-
._n........ u.._,.... ...U_...,. ...__v.m.-\.-ﬂﬁ.\.-
% R
s

o
o

=l =
~

o o
=

1982 1990

Year

1970

Figure 8 Increase in volume of non-truditional crops

210"

DD...UUUG.UU..U
e )

] ey
{Epaesmonf )
LI} TianpoL]

SO0000
0 P~ O Ly =F

1984 1985 1986 1987 1988 1989 1890

Year



CONCLUSIONS AND RECOMMENDATIONS

Suffocated by an unprecedented economic cnisis partly product of an enofmows. extemal
debht bul also as consequence of a generatized intemationad political znd economic instability, Costa
Rica emharked itsell after 1980 in & new economic project looking forwand 1o increasing the
pational incomes in hard currency. Thus, the promogon of non-traditional high value export crops
prompded the country into what is apparently & new agncultural ransition. preceded in importance
anly by the intmduction of coffee as the main export product in the last century, Conceived as an
strategy o get fast money (0 serve the extemal debe, this policy has immically only increased the
country's debt, since new loans from the World Bank and other Infemational Agencies and Banks
have come into the country o support this ecofomic program. In the shont term the most evident
consequence of this policies will be probably what Weeks (1985) has already pouned our befone m
this paper. That is, a decling in the peasant sector and in- seif-sufficiency in food production,
caonseqaently increasing the country's dependence on the external markets controlled  almost
exclusively by First World countries. The non-tradinional export promotion policies represent just a
varation of the agrogxport model adopted by the country since its independence. Thercfore,
dependency is implicit 10 it, 1t means the perpetuation of the country's  mle i the intermational
SCONOMIC stage 48 3 neo-colonial commodity and raw matenal exporter.

Though 1he results of this economic policy are insofar spectacular, Tulure rends are hard
iy precict, given the volatility in the intemational scene, Besides it ks also clear that the benefits
derived from the application of this stralegy have been absorbed  in & great extent by the power
gconomic groups contmlling the Incal means of production.  Allemudives? N easy answers seci
o be at e reach of hand, What is imporant anyway. is that the country must look for
development model which explicitly takes into consideration the well bemg of the whole
popatlation. Whatever the model chosen, i must necessanly be carried oul onoa sustainable

developanent basis if the country is to continue depentling on it natutal resources,



WHAT HAS THE URBANIZATION TRANSITION MEANT FOR WOMEN'S LIVES IN INDIAT
Kameshwari Pothukuchi

Introduction

Urbanization has taken many forms In India. Historically, cities have served, and continue o
serve administrative, extractive (ports), diffuston, manufacturing, cultuml and congregative functions.
Nonetheless, urbanization in India, as in other paris of the world, has ushered In essentil chisnges in the
social organization snd structure of production, reproduction and control. In citles, work i chamcterized
by the emergence ol predominantly non-agriculiural occupations: occupialional specialization;
bureaucratic work and administrative structures; the increasing use of inanimale energy sources expeciall
in productive activities; and modes of delivery of basic services and resources for survival in impersomnal,
professional gnd business relationships. Urban behavioral and social auributes wypily internal locus of
control, greater diversity, and the accompanying cosmopolitanism and seculardsm. Urban life and living
generaily involves greater acceptance of inmovations and change; a changed conceptualization of time:
modem insttutions: and the specialization and separation of the spatial aspects of daily life. Additonally,
a5 in other developing cities, urbanization in India has also meant increasing dualism—or the presence of
huge inequities and polarization—in its key atributes, Dualism, both internal, and with reference Lo the
sarrounding hinterland have been the sympioms of urbantemion and underdevelopment in India
lronically, this dualism continues 1 be reinforced by development policy that continues 1o favor cities.

Development policy has all too often, and for a variety of reasons—ollen having (o do with
palitical expedience, focused on cities ot the cost of mral development. Public and private investmenis in
the industrial and the service sectors as well as investmenits in gocial infrastructure usually mean a better
;Fu.ﬂtty of Hfe — access o jobs, health services, water, transportation.  Thus cities have become magnels
or people from the countryside, and in the continuing lack of attention o rural infrastructure and social
wellare, urban o rural mi has continued unabated over the last severnl decades. Urbanization has
grown from accommodating 17 percent of the total population in 1950 to now supporting nearly 29
percent of the population. Between 1981 and 1991, 12 cities have been added to the list of "million-plus”
city category — whitch now boasts of 23 names, including the urban areas of Bambay, New Delht and
Calcutta. Contrast this with the period 1971 to 1981, when only 3 new cities were added to the category.
Estimates put India's wrban populaton in 2025 at ground 700 million, the same a8 (be entire nation's
population in 1981, What does this development mean for India's people, particularly her women?

Hazic indicators of welfare

In terms of basic demographic indicators such as crude birth and death mtes and infant mortality
rates, urban India is a much er place. FIGURES 1a, 1b, and ¢ provide data for these indicators for
the period 1970 10 1981, Both birth, as well as death rates are lower in cities by a high margin.  Urban
infant mortality Is on an average nearly half that of roral arcas. To be sure, even the urban rates do not
equal those in developed countries, they do, however, constitute an improvement over tie statistcs for
ruritl areas. Interestingly, over the 9 years of data Tor infant mornality in FIGURE la, on the whale, rural
infunt mortality has shown no substantial decline, while the urban figures show a sieady downward trend.
These statistics, do need 1o be read, however, with caution a8 they do not show long term trends.

FIGURE 14 shows also & higher incidence of ruml poverty for both periods for which the dats is
shown—1977/78 and 1984/85, the mie of decline seems to be equal in both, urban and mral greas. These
social and cconomic indicators provide some evidence for the fact that on the whole, the quality of urban
life b5 an improvement over that in rural arcis. 1 would seem that both men and women would gain from
urban residence, The important questions however, ane: ane the gains equal in all sectors and all regions?
What are the comparative tremds for women in urban areas versus those for roral women?! How do



specific gains and losses play out along gender dimensions?  And with whit eonsequences, particulardy
for women! What are some causes of these effects especially on women, and how do they occur?
Finnlly, what aro the policy implications of the answers 10 the above guestions - for women's
development and for social and national development? This paper begins to adidress some of these issues.

FIGUHE ls: CEUDE BIRTH RATE, 1976-1981
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FIGURE 1k CRUDE DEATH RATE. 197T0-1%K1
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FIGURE le: INFANT MORTALITY RATE, 1970-7T8
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FIGURE 1d: INCIDENCE OF POYERTY, 197T/TE AND T1%E4/85
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Women's access (o resources and services necessary for survival

In general, women's access 10 services and resources is closely tied, in Indin, o gender. Women's
existence and roles are associated with the home and its maintenance while men have socially
acknowledged rights 1o cconomic and political power, defined in the society as nocessarnly external 1o the
home, As a result, government policy aimed at improving the lot of women has viewsd them lurgely as
passive beneficiaries of social services and antipoverty programs (Boserup 1970, Tinker and Hramsen
1976; Mics 1982, World Bank 1989); in other words, as largets for development ‘outputs’ Incdian
women's sccess 10 poods and services, 1o productive nssets and fagtor markets (including the right to seil
their own labor) is contingent in a way that men's is not. Women's links with the 'outside’ are mediated by
mule relatives, The extent to which households are able 1o limit contact between their female members
and the outside spheres — most explicitly through female seclusion — is trditionally one of the mosi
imporant criteria for estahlishing social rank.
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The urban effects on women's lives

Giiven the above background into traditional gender struciures and the attributes of urbanization,
it appears that diverse mechanisms exist through which urbanization affects women's Hves--positively or
negatively. How might urhanization cause (or precede in time) some of these general cffocts?

First, urhanization fosters changes in social, cultural and cognitive structures 1o make them less
rigid, less dependent on tradition, and more receptive to change and diversity. As discussed in the
introduction, work becomes more impersonal; the social relations of work, more professional and
impersonal; occupations involve increasing specialization and depend on mnovations and wse is made of
increasingly complex technology and organization. Individuals, in their reduced dependence on naiural
forces, and in their dependence on human ingenuity in their use of technology in work come w develop an
intemal locus of control and a beliel in human agency and capagity to change, Diversity losters
cosmopolitanism and an acceptance of differences among people that is difficull to obtain in the
countryside. Clies are centers of higher education, development of ant and culture and scientific
enterprise. Urban social relaions provide a social and a political environment where gender relations can
be questioned and where traditlonal gender relatlons appear less of a 'given'. "Urbanism”™ itsell is
characterized as a way of life.

Second, urbanization implies spatial changes - different pattemns of spatial organization of work,
of distribution of resources and in the organization of seitlements and other land-uses.  Survival in the
subsistence-level rural farm meant that all the functions of survival - production, reproduction and
consumption - were all spatially concentrated and socially located in the extended family, Urbanization,
espec with the development of the industrial and service sector has resulted in the spatial scpamtion
al the :q'!g:rrx of production and reproduction, aleng with the spaces men and women are assocised with.
These developments have negative as well as positive consequences for women (Turshen and Holcomb
1993) Setilements are large and dense, and basic services such as sanilation and water supply become
critical for survival. These are usually provided in ¢lose proximity to the settlements constiluting huge
savings in women's time, On the other hand, however, dense setiiements may also mean that natural
resources - such as wood, or dung for fuel — which were readily available at lirde cost in rural arcas are
now unavailsble; instead, women may have to concentrate on wage-camning sctivities 1o increase their
paying capacity in an increasingly monetized environment of resource- and service-transfer, Enough
evidence exists o show that women are disadvantaged in relation to men in the cush economy,

Third, development policy itself has continued to foster urbanization; in the urge W mimic
westemn pattems of industrial growth, Indis had poured much of i development resources in the engines
of growth —~cities. Investments were also made in urban infrastructure — water, sanitation, (mnsporation,
education and health - for functional as well as political reasons, These resources and services are
nonetheless, nol only more available in cities per capita, but also more secessible in spatial werms,
Further, the culiural changes associated with urbanization mean that women will be more likely to use
them, and have the social ‘permission’ to their use, Therefore, effectively, women are eloser Lo having
eiqual access to social wellare inputs n cities than they are in villages, and this may be due both o the
greater phvsical availability of these services and the gredter social permission for their use.

A fourth hypothesis for the urban effec) on women's lives has o do with the relative value of
chililren in wrban and raral areas, particularly that of girls (studies indicate urban/rural any sex-
differentials in other regions of the world - see Aghajanian 1988, for instance). Traditionally--and ruml
wreas show o greater hold of tradition--dsughters in most parts ol India are seen as burdens whose net cost
is greater than the benefits they may ide o the how Id. This happens in two ways — through buge
dowries thil have 10 be paid in duugm’ marriages and by the fact that dapghtens are seen as belonging
b thetr marital homes alter mardage. Secondly, sons are wraditionally expecied o suppon their panents in
their old age. Education of daughters is not only considered a waste, bul traditional notions of sexual
propricty and gender segregation make parents reluctant 1o send their daughters to school, especially after
the onset of puberty. Girls thus have a higher immediate value as domestic help while investments are
made on boys with a view to the future. Girls and women eat last and least; they have less access and
socinl ‘permission” 10 avail of health carg; they are socialized to be stoic and uncomplaining, Chromic
malmulrition and low access o primary and matéemal health care results in low-weight babies, high infant
martality and high ferility.



In urban amcas, greater access 1o domestic technology and lower subsistence activity lower the
need for more hands, and actually increase the cost-benefit ratios of bringing up children. Further,
economic contributions o the family are best facilitated through panicipition in the cash-economy ruther
than in the subsistence secior. The value of education in increasing opportunities for urban employment
is therefore recognized.  Poor women's need t0 work outside the home lor cash and fewer extended
familics may also mean that there is less help with child care, and a lower incentive to have more
children, Thus female children are not as critical in domestic and subsistence activities as they are in rurl
areas. Further, care and attention are provided children in smaller families to ensure their survival.
The higher availability of services, snd the lowered rigidity of traditional structures and relations provide
a context where girls can avail of education, health cane and other services.

The four hypothetical mechanisms for change are nol unrelated, these categories are described for
analytic Empmes. These mechanisms also interact with each other and act 1o reinloree or mitigale their
effects. For instance, access W education has the potential to help women challenge oppressive gender
structurcs and bring about cultural change — resulting in a synergistic interaction of education and the
urhian environment in general. Higher investments in human resource development are also reflected in
higher wages: this has the potential 1o change the dominant view ol women as dependents only,

It it worthwhile here o also mention st least one other rcmpcmiw: in contrast 1o the
‘modemization’ perspective described above, which Pu@ita a rationalization of social relutionships which
results in gains for women through the dissolution of traditional structures. In this contrasting
perspective, urhanization, at least in ity western flavor, overays capitalist relatlons over an explicitly

grchal social structure with consequences that do not bode well for women. They run the risk of
oming marginalized and exploited in labor markets that are sex-gegregated and where women's wages
are extremely low, and working conditions poor (Brydon and Chamt 198% Buvinic, Lycette and
McGreevey 1986 ). This perspective rejects the 'redeeming” effect of top-down education on groufnids
that these are yel another means of social control, and are reinfooed through the use of sexist syllabus,
patriarchal relations at school and work, and inadequate questioning into gender structunes.

Further, the authors of the exploitation theory posit that no amount of investment in homan
copital would, in the absence of other mechanisms (like affirmative actlon), reduce the disincentives for
capitalist firms to maintain the gender segregation of the labor market, to keep women's wages low, and 1o
assure themselves a reserve lanbor force thal they can call upon at their convenience Thus, in this
perspective, arbanization does not constitute purcly benefits for women, women lose traditional
entitiements before they gain a foothold in the new urban social envimnment. Here, women bear, and
intermalize the cost of urban growth and economic progress.  Another, related perspective also holds that
urbanization significs a loosening hold of tradition only on men. Women continue to be pressured to be
the uphalders of the culture and be solely responsible for its maintenance (Turshen and Holeomb 1993),

Importunt indicators of women's quality of life.

Having discussed some ways in which urbanization may affect women's lives, we need 1o see if
these effects do, in fact, exist, and if 50, to what degree, and how? That said, what should one measure (o
judge the impact of extemal Torces on the lives of individuals or members of a group, and how does one
messure these tmpacis? Social scientists studying 'quality of 1ife' issues have been grappling with these
blems; there is much that is yet unknown, especially as it relates o the measurement of change in, and
ts mesning for, women's lives. Some theoretical work exists that identifies several indicators that are
imporant in evaluating the quality of women's lives, some of which are borrowed from the general work
on quality-of-life (Buvinic, Lycetie and McGreevey 1983), Demographic indicators traditionally used are
sex ratios, age-specific mortality mtes, life expectancy statistics, all of which can be measured
quantitatively without much quarrel over concepts (although the concepts themselves may be complex
and often, very confusing)

Trickier concepts that provide insights into women's lives are their health and nuiritional status;
their levels of economic, social and political participation and effectiveness, women's contral over
resources and over their own labor, sexuality and fertility; and amounts of discretionary time women have
avallable., Some of these concepis are not only difficull to operationalize and measure, they are also



pofitically contentious because, in thetr attempt to define and 1o make connections between difforent
things. they expose structural inequitics and relate women's lower position 1o tangible aspects of social
argantzation ind nesource-distibulion. These conceptualizations challenge essential gender ldeologies as
arising from some "natural law”, and provide the seeds for their transformation. Al of this is
ursderstandably threatening to groups that benefit from the current patriarchal organization of socety.

This paper will therefore study as many of the categories discussed above, as possible, (0 compare
the lives of urban and rural women and their male counterparts. FIGURE 2, a schematic diagram, draws
connections between several imporant aspects of women's lives, as well as o government policy.
Several concepts -~ such as fertility, life-expectancy, literacy have multiple connections (o each other.
These concepts will therefore be addressed here to the extent dutn is available for this exerncise.

A note on the data wsed in this paper: only quantitative information from censuses, govemment
and international agency reports and information derived from academic research is used where relevant
Few qualitative studies exist that look closely al the comparative aspects of urban and rural women's Hves
It is also important 1o remember that gender and urban-rural are not the only dimensions of inequity in
India, One of the more inegalitarian societies in the world, India shows inequities along a vanety of
dimensions — age, caste, income, marital siatus, region, religion, etc.. Broad quantitative studles may or
mary not take into account all these different dimensions; however, compartive stalistics provide us with
some aggregate measures thal, while concealing much, do tell us something aboul people's lives in
general. They provide us with a basis for gross comparison. Since both the groups that are being
compared are female, | hope that the gender hiases inherent in the original data will be contralled for, 16
Sorme exient,

Another caveat relating 1o the use of data in this paper is that it does not provide any critique of
the operationalizations of the concepis, nor close examination into the measurement of the data iself.
Women's labor participation rates, for instance, show significant increases when the definition ol teir
labor included categornies of work not previously considered for measunement — such as fetching water
and fuelwooed, or tutoring children (See World Bank 1591). A recurring problem when stud WOmen
i% thal measurements themselves are biased, reflecting the societal biases aguinst them, When
women sre devalued, their work is devalued too, and much of their lives are invisible (o public accounting
exercises. 1s work only that which is paid? s work that is done in groups while soclalizing not work? |
have taken census figures and other information as given, and this is not without problems in ferms of
shedding light on women's lives, Further, for the categories in which urban-rural comparisons e being
made for women's lives, not all involve data from the same period. Notonly are more recent dati needed,
we also need data over longer perfods to make reasonable inferences about trends.

Femule mortality and life expectancy

A glance ut sex ratios in the last several decades shows that women's position in the nation as a
whale is not only worse compared with several nattons in the West but glso with other developing
countries in Africa and South East Asia. Further, it is showing a downwand trend — a broad indicator tht
national ‘progress’ has not reflected in fairer sex ratios, and in fact has resulted in some worsening of the

ition of women. Nationally, sex-ratio from the 1991 census was 918 (women per 1000 men).
IGURE 3 shows sex ratios for rural and urban arcas, disaggregated by state, for 1981, In 1981, the all
India sex muthos for urban and rural areas were 902 and 951 respectively,  Rumi-urban differentials in sex
ratios are however, confounded with rural 1o urban migration, which is predominantly male. Data has not
been available that would allow disaggregation of urban sex-ratios by native and migrant status of sub-
populatons, Age-specific monality or death rtes provide a better indicator of women's stitus along the
urbanyrural dimension. According o the wble, the states of Kerala and the erstwhile Union Territories of
Cioa, Daman and Diu had highest sex-ratios, while states of Nagaland, Jammu and Kashmir, Punjal,
Rujasthan, Uttar Pradesh, Mizoram, Andaman and Nicobar, and Arunachal Pradesh have on average,
lower sex ratios than the nationil average,



FIGURE 3: SEX RATIOS, BY RURAL AND URBAN, 1951
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FIGURE 4 shows sex-rafios of age specific death-rates disaggregutied by rumlfurban residence
More women die than men in the same age-cohort in rural ancas than in wrban. The rural-urban ratio of
death rates for females inthe age group 0-4 15°2.03, while that formales iz 1.96. In the age groups 15-2%
years, which stradidle the reproductive years, the rural female death rates are also higher than their urban
counterparts. The deviation from the general trend for the cohort 5 1o 9 vears may be a result of lower
ruril reporiing

FIGLURE 4: RATIOS OF AGE-SPFECTFIC DEATH RATES, ALL INDA, 1954
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Urban and rursl differentials in fertility

FIGURE 5 - ape specific marital lertility rates for 1978 — also shows differences along the
urban-rural catcgonics, However, these are split differently.  For age groups, 15-19 and 20-24, urban
fertility rates were higher, at 197 and 278 respectively, compared with 175 and 271 for ruril areas.
However, for older age groups, rumal fertility mates are higher and to a greater degree than in urban arcas.
While it iz difficuli o draw inferences from this data given the lack of other information, thess
difforentials do indicate 8 higher total femility rate in roral, as companed with urban areas. What could
explain the higher fertility rates for the urban lower age groups? Higher numbers of rural stillbirths?
Lower rural birth-reporting? Higher birth registration in urban sreas amnd therefore better datn quality?
Defindtive inferences are difficull without addidonal information

Urhan and rural differentials in mean age at marriage

The hiold of mraditional ideology with respect 1o women in rural areas, the lower access to literacy
pnd educanon among women in rural sreas, and the higher net cost of female children o ambes may
commhine to lower the mean age ot marriage there, FIGURE 6 shows the age at marriage for males and
females in different states, broken down by urban and rural areas, for 1981, Rujasthan, Unar Pradesh,
Bihar, Madhya Pradesh and Andhra Pradesh show mean ages of marriage for women that, for rural areas,
are lower than the mintmom established by law, These are also states that show unfavorable sex-ratios
Striking however, is that for all the states without exception, the mean age of marmage 18 higher for urban
et (ot roenl,

FIGURE &: AGE OF MARRIAGE FOR WOMEN IN SELECTEDR STATES, 1981
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Women's education and their age al marriage are positively correlated. See FIGURE 7.
Regandiess of level of education, urban-runil differentials favor urhan women mone in terms of delaying
murriage, I India, the woman's age at marriage has a great influence on total fenility and tnfam moriality
levels as well a5 child and matemal health status, Premanital seausl getivity ond premaniial pregnancy ang
strongly sanctioned in the culture, and newly marricd women are under great pressure (o prove their
fenility. FIGURE B shows that female edocation is implicated in infant monality reductions, regardless



af urban or rural location. It also shows that urban infant morality, while negatvely correlated--as might
be expected—with age of marmiage, 15 much lower than rural infant mortality,

FIGURE T: MEAMN FEMALE-AGE AT MARRIAGE BY EDUCATION LEVEL,
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FIGURE & INFANT MORTALITY RATES BY MOTHER'S AGE AT
MARRIAGE, 1970

160 -"' ;

140
120
100
B )
ol
40
26

O ruraL

B urpan

[danths per LK) Tive births

Below 18 wears 18-20 years 21 years mnd abave

Source: World Bank 1991,
Urban-rural differentials in female literacy

FIGURE 9 shows, predictably, that female literacy is higher in urban arcas than in rural,
However, what is interesting is that the gains through urbanization are greater in degree 1o women than 1o
men.  For instance, the effective rural female and male literacy rates are 2007 and 46.7 percent
respectively, For urban arcas, these are 54.4 and 74.0 percent respectively — a gain of 34.3 percentage
points for women versus 27.3 percentage points for men. Women and men are more likely to have equal
access im cities than in moral arcas, where women's access 0 resources and services 15 (raditionally



restricied. FIGURE 10 shows how Rajasthan, Untar Pradesh and Madhya Pradesh an: yet again (dentified
trt the gross inequities their women, especially in rural areas face in attaming literacy,

FIGURE % EFFECTIVE LITERACY RATES RY URBAN/RURAL AND
GENDER, 1921
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FIGURE (0: FEMALE LITERACY RATES IN DMFFERENT STATES, RY
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TABLES | {rural) and 2 {urban), following, provide lw1£ntnlﬁ in ume (1961 and 1981) to enable
15 (o assess changes in educational status of male and female workers, However, we find that while gains
for men in raral areas have been greater in the two inlcrvening decades, in urban areas, it i& women who



have made more progress in the reduction of illiteracy. The reduction in illiteracy in the urban, male
worker population was only 8.2 percentage points, whereas, women saw a whopping (relatively

speaking!y 24.5 percent decrease in illiteracy.

TABLE 1: EDUCATIONAL STATUS OF RURAL WORKERS, BY GENDER, 1961 AND 1981
(Percent)

EDUCATIONAL LEVELS

Mliterate

Literate (Without ed. level)
Primary

Middle

Matric and above

Matric or Higher Secondary
Non-technical, diploma, cer
Technical Diploma or cenl.
Ciraduwate and above

1961

69.5
21
B.1

(1.4

(10X

MALES FEMALES

95.6
iz
1.1

{0.1)

(1000

1981
MALES FEMALES
) £8.2
105 39
15.6 48
8 1A
(7.8) (1.5
6.4 1
0.1 .
0.2 1]
LI 03
(1050 (1051

Note: The educational category as "middie” given separately is applicable only to 1981 fipurcs whereas
for the 1961 it is included in the category of "primary"”, Classification of educational level in 1961 is
made only up o "Matriculation and above” whereas that of 1981 is up to "Graduate and above” and 15 in
the table, The figures in 1981 column against the educational category of "Matdeulation and above" are
given to facilitate comparison. These figures represent the sum of all educational categorics, commencing
from "Matric or Higher secondary” to "Graduate and above.”

TABLE I: EDUCATIONAL STATUS OF URBAN WORKERS, BY GENDER, 1961 AND 1981

{Porcent)

1961
ERDUCATIONAL LEVELS MALES FEMALES
Mliterate 35.2 81.1
Literate (Without ed. level) 302 B
Primary 198 52
Mlicdclle s :
Matric or Higher Sccondary 10.4 35
Mon-technical, diploma, cor. .4 02
Technical Diploma or cer. 0.3 0.1
Graduate and above a7 19

(10 (1000

Mote: Middle School percentages for 1961 are included in primary.

Sowrce: Tahles 1 and 2 were based on data in Waorld Bank 1991,

19381
MALES TFEMALES
27 56,6
BA 33
17.5 1A
223 13.2
1 03
I 1.4
935 11
100 (100

FIGURE 11 shows the workforce participation of urban and rural female workers by educational
achicvement, Intercstingly, & higher proportion of rural women in all categories of edocation participate
in the work force. This may be due to the higher demand for female labor in rural areas than in urban
arzas, as well as the highly competitive and gender-segregated urban cccupational structure.



FIGURE 11: WORK FORCE PARTICIPATION OF URBAN AND RUBAL
WOMEN, BY EDUCATIONAL ATTAINMENT, 1941
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FIGURE 11: SCHEDULED CASTE AND SCHEDULED TRIBE LITERACY
RATES BY GENDER, 1981
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However, as mentioned earlier in the paper, not only are access rales fower among men and
women of traditionally underprivileged groups, the gender and the miral-urban differences ane shamer
among groups like the scheduled castes and the scheduled tribes. For the latter group, mural and urban
literacy-rates for women are at 6.8 and 27,3 respectively, The all-India rural and urban male literacy rates
for scheduled tribes are 40.8 and 65.8 respectively. FIGURE 12 provides more details on this. [t is



difficull 1 explain how and why rural scheduled-caste male literacy levels are higher than the urban
levels.

Urban-rural differentials in work participation.

On a national level, female employment rates in 1983 were 22.91 percent for rural and 12,16
percent for urban areas (not incorporating expanded definitions of women's work— See World Bank
1991). For the period of January to December 1983, the National Sample Survey recorded 55.86 percent
of the rural male population (5 years and above) as participating in the labor force; that number is not
substantially higher for the urban male labor participation at 53.8. Interestingly however, a comparison
between urban and rural women's labor participation shows that about half a8 many urban women
parlicipate in the labor force as rural women. See FIGURE 13.

FIGURE 13: DSTRIBUTION OF PERSONS OF AGE 5 AND AHOVE BY
CURRENT DAILY ACTIVITY, JAN TO DEC 1953
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Acconling o this fgure, urban women not only show lower labor [orce paricipation rates than
their rural counterparts, but also that this is not because of high unemployment in these categories. 74,83
percent of rural women £6.34 percent of urban women {over the age of 5) were not in the labor force.
The levels of male and female adwle (or Tor persons above the age of 16) unemployment for the same
pericd are unavailable. FIGURE 16 also provides a breakdown of the job-categories that are populated by
rural and wrban women. The majority of rural women who were in the labor force worked on their own
farm, while the majority of urban women worked as regular salaried employee in a non-fanm enterprise or
profession (World Bank 15991).

Only one in five rumal women (5 years and above) is engaged in wage-work, (his is not a very
high figure, but is very likely an undercount. Most rural women work in manual agnicultural or non-
agricullural labor, and at very low wages, Much of this employment arises out of the need for cash and
out of cxtreme poverty, and because there i3 a demand for cheap, pliant labor for unskilled and repetitive
tasks, What is counter-intuitive, however, is the low level of wage-labor panticipation of urhan women.
One might expect a higher labor participation from a group that has had more access to human capital
resources like education, health care, and other urban infrastructural services. 15 it because of how
women's work is defined? It is possible that women's low urban work participation is because urban and
rural labor markets arc different, as are the requirements for patticipation  Most manufacturing or service
jobs require skills beyvond basic literacy and numeracy. 1t is possible that urban women, while showing
greater literacy than their rural counterparts, remain disadvantaged in relation (o men, in their access o
iob skills and higher education. We necd more information about the kinds of jobs that are available,
whether these jobs are lmdiLii]r'LE.Hd:.' gender-segregated, the kinds of skills that are required, how
employers make hiring decisions, and the perceptions and aspirations of urban women themselves.



Typically, women's participation in the rural labor foree (agricullural and non-agricultural) has
been relatively high, when compared with male rural panicipation or with the levels of labor panicipation
of urban women., FIGURE 14 shows data for 1977/78 and 1983 and the gender differences in the
composition of the agriculiural labor force, These participation rates have remained relatively stable in
the ten-year period that is being compared. While not directly comparable with this information,
FIGURE 15 provides data for urhan female workforce participation rates in five intermediate-level cities
in India. Interestingly, the informal sector is the largest employer of urban women in these cilics,
providing income 1o three-tenths of the women. Nationwide, 53 percent of urban and 95 percent of raral
female workers are unorganized (World Bank 1991), This has enormous implications for their wage
fevelz, conditions of work, job security and other benefits,

FIGURE 14: COMPOSITION OF AGRICULTURAL LAROR FORCE BY
GENDER, 1977-78 and 1983

40
50
40
30
2t
)

O 1977-7%

B3 1933

Fercent of total workers

Male apri Male Fomale Female
laharess cultivalers el cultivatars
lzborers

Source: World Bank 1991,

FIGURE 15: URBAN FEMALE WORK-FORCE PARTICIPATION RATES, 1988

percent

Trtal Total Formal Informal
{all (154) seCloT LR L
ages) gl rall
apex) nges)

Mowe: Data is obtained from a 6 city sample (Bangalore, Lucknow, Yishakhapamam, Farid abad, Trichur,
and Puri). Source: NIUA Survey, 1988



FIGURE 1T: INDICATORS OF FEMALE EMPLOYMENT [N SERVICE
INDUSTRIES (& LL INDIAY 1971 AND 1581
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FIGURE 18 SHARE OF RURAL IN FEMALE EMPLOYMENT IN SERVICE
INDUSTRIES (ALL TNDLA), 1971 AMI 1951
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FIGURE 1% EMPLOYMENT IN MANUFACTURDNG (ALL INDTA), 1971 AND 1981
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FIGURE 20: CHANGE IN SEX-RATLO IN EMPLOYMENT IN MANUFACTURING,
1971-1981
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Within non-agriculiural industry groups, women constitute hatl of all the work force associated
with beverage production. Thepersonal services”, “education, scientific and research™ and “medical and
health” industry groups each employ about one woman for every three men. Detailed statistics (for 1981)
are available in FIGURE 16, Women's share of employment in the service industries has fallen
nationally, Sex ratios in almost all the service industries listed in the Census of India are increasingly
favoring men, except for those that are very clearly female, such as domestic, laundry or personal
services. FIGURE 17, alsa provides some optimistic information for women's relative padicipation in
two specific categories of service industries — cducation, scientific and research activities and medical
and health services -- where sex ratios have gone up between 1971 and 1981; however, FIGURE 18
provides evidence for the decline in the rural share of female employment in the service industry. In
other words, while the service industry has grown on many fronis, female share, especially roral female
employment in services has fallen. Data was unavailable to detenmine if the entire growth was due o
rising urban female employment in services, rising male employment in services or due o changing
definition of the spatial context of the service-industry as urban or rural.

Between 1971 and 1981, several mangfacturing industries saw huge shifts in their activity (See
FIGURES 19 and 20). In the rural arcas, four calegories -- manufacture of food products; rubber, plastic,
petrolenm and eoal products; paper and paper products and publishing: chernical and chemical products;
electrical machinery and appliances - all saw growths of between 75 and 100 percent over 1971 figures,
However, in all of these, only one shows in a substantial increase in the sex-ratie (166 percent) over 1971
figures — the manufacture of rubber, plastic, petroleum and coal [Innu:lucts. This docs not tell us what the
actual malg-female panicipation rates are; neither does it tell us whether this is a geed or a bad
development for women, in the absence of other information pertaining 1o wage rules or otal numbers..
The tuming over of an cccupation from male 1o female has historically meant reduction in wages, and
worsening of job conditions.,

The chemicals products and the elecirical machinery manufacturing industries saw modest
imereases in their sex ratios at 27 and 18 percent respectively over 1971 figures, while there was a 37
percent decrease in sex ratio in the food prodoct manufacturing industry, The only other rural industry
that shows increase in the sex ratio is the manufacturing of beverages and tobacco products. This implies
that while rural manufacturing is growing, the gender profile of the rural manufacturing worklorce is
changing 10 favor men, See FIGURES 19 and 20.

On the other hand, urban industries are employing more women relative 1o men than in the past,
although in some cases, the increases are minimal (FIGURES 19 AND 200}, ‘Without any information in
the kinds of jobs that women are filling, or their wage rates, or their otal numbers, it is difficull o
conclude much from these changes. The industries that have a higher sex ratic in 1981 pver that in 1971
arc wool, silk and synthetic fiber textiles; manufacture of bevensges and tobacco products; and paper and
paper products, printing and publishing. Ironically, while the food manufacturing industry grew in both,
rural and urban arcas, il saw a decline in sex ratios for both areas between 1971 and 1981,

In 1981, roughly a fourth of those employed by household industries were women, versus only a
tenth in non-houschold industry (FIGURE 21). This difference remaing regardless of urban or rural
location. However, rural non-household industries employ women at higher rates than urban non-
household industries. This may happen becanse of higher gender-segregation of the libor market, higher
gkills needed for urban non-household industrics and the inclusion of industries that aditionally have not
emploved women, and also may be associated with lower skill requirements in rural nen-howseheld
industries.



FIGURE 21: SHARE OF FEMALE EMPLOYMENT IN TOTAL EMPLOYMENT
IN HOUSEHOLD AND NOM-HOUSEHOLD INDUSTRY, 1981
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FIGURE 22: ENERGY CONSUMPTION IN HOUSEHOLD SECTOR, 1979
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Lirban-rural differentials in household energy use.

In rural India, firewood constitutes the largest source of cnergy for houschold use. Women and
children are largely responsible for collecting fucl; they spend per day, anywhere between 40-50 minutes
in gbundant arcas (Dasgupla and Maiti 1986), 10 5 hours in depleted areas (Swaminathan 1954, Agarwal



1985, Maghrahman and Sambrani 1983). Fuelwood collection can be a big drain on women's time and
encrgy. It alzo places domestic and child care responsibilities on younger female children. In mural ancas,
glmoat all of this is collected or home grown (versus purchased). In urban areas, fuel wood is scarce, and
represents @ much smaller share of the total encrgy used in households. Much of the urban fucl has to be
purchased in the market. Urbanization has meant that women do not spend many hours gathering fuel; it
i5 difficult 1o say how much of gain in discretionary time has accrued to urban women a5 a result. It is
passible that poor women have o work longer hours to earn enough cash to pay for basic household
needs, incleding energy, and therofore urbanization has meant a decline in the quality of their lives.
TABLE 22 provides a profile of fuel use and its source of supply in urban and rural arcas.

Government palicy on women

Govemment policy directly aimed at women considers only their reproductive roles or reats them
a5 victims or targets of welfare. The household is azsumed to be the smallest unit of delivery of services
or programs. Despite much research on the differentials of resource-distribution and power in household
decision-making along dimensions of age and gender, policy-makers assume (hat benefits within
households of programs or policics accrue coually and with similar effects across these dimensions, A
further assumpiion is that the members of the houschold have similar interests and formulate raticnal’
strategics a5 independent units.

Govermnment intervention in private domains where gender relations ane rooled is problematic.
Programs that seek to increase access to resources, for ¢xample, nutritional supplements for mothers
through Integrated Child Health Centers have seen little success. They have failed to consider cullurl
barrers that prevent the effective use of these supplements, Women are socialized not o eat in public, or
befiore their men-Tolk, to share their food with their children and other family members. Women's share
of food in their househalds is redouced as a result of these extenal supplemcents, with the result thar the
intervention may often have negative consequences for women. Even where primary education for girls
iz free, authorities are unable to convinge parents of the benelits of female education in the face of thear
areater immediate value as household help, Huge dowrics paid by brides’ families continue to provide
disincentives to Invest in girls’ social development at the houschold level, Laws have not been able 1o
change zocial practices.

Thug, one sphere where public policy can intervene into the household and change the economic
strugture and relations of dependency of women, is through changes in the cconomic envirenment and by
providing greater access to girls and women of development inpusy (education, health, skills training)
rather than treating us as targets of welfare. Changes in the economic environment that can best aid
women are those that Facilitate access W human capital, skill-training, extension advice, access w [actor
ownership, technology and raw materials, and to social organization, The most powerful incentives
would be policies to alter the incentives and disincentives to families permitting women 1o sell their labor
or tike up opportunitics for self-cmployment.

However, this is far more complex than it appears, On the one hand, increasing the controls on
firmz and markets has not obtained much success, Wage and other labor regulations provide greater
incentives for firms to change their modes of operations; instead of hiring, they may contract oul piece
work, or move toward greater mechanization, This has resulted in the increase in numbers of women and
other minorities in the informal sector, On the other hand, decisions in the labor market are power laden
and reflect societal gender prejudices. In the absence of other, balancing lorces, women can become
increasingly disadvaniaged in the economic environment -- with segregated, low paying, or boring jobs,
low mahility and security and low benefits. Women's education does not bring great rewards relative 1o
men's. In this situation, the govemment has a responsibility to instimte {and enforce) affimmative action
programs in its own employment policies and Lo influence the behavior al firms that it deals with,

Creater access to human capital especially for girls would has 1o be addressed by increasing nol
only the availability of literacy and numeracy and other skills but also by making their use of these
physically and socially permissible. Making available at least one school in a village, and training
employing more female teachers in rural areas would be a siep in the rght direction. Al the same time,
popular education about the potential benefits women's education for themselves, their families and for
the development of communities needs o be stressed. Low level (that is closer to the Geld) burcavcrats



and service delivery personnel also need (o be trained about the imponance of women's aceess Lo basic
services and resources; all too often decisions made al the local level (and at every other level) reflect
only the gender biases of these groups.

AL the same time, particularly in maral areas, the value of gids time w househeld labor needs o be
reduced.  Greater physical and economic access 1o services and resources — fuel, water supply, fodder
and other basic resources need (o provided, Further, women themselves need to be given incentives and
rewards 0 bring themselves out of the vicious eycle of low economic value-- high fertility - high
mortality -- low human resource development - low economic value. Specifically, given the emphasis on
fertility as an organizing principle in cultural refations and structures, fertility-reducing behavior on the
part of women and households should be rewarded and compensated. ‘Women should be encouraged in
higher education, skills development, wage caming activities.

Conelusion

Urbanization has oumerous benefits for women's lives, as well as some indication of some
negative trends. Basic demographic indicators of infant mortality, fertility, life-cxpectancy and literacy
show higher levels for urban areas than rural arcas. It is possible that these effects occur through diffencit
mechamsms. For instance, social and behavioral organization in cities display a lower hold of the
traditional rigidity and a reduced sense of fatalism. Greater diversity, changed work relations, increascd
cosmpolitanism and a higher sense of control are some atrbuotes of city life that allow an acceptance of
change and change producing behavior. Higher density, spatial specialization and large numbers
necessitate access 1o services like water, sanitation, transportation, and health, On the other hand, some of
these very characteristics encourage additional inputs via public investments into citics, often al the cost
of the countryside. This results in a higher availability per capita, of essential services than in rural areas,
Combined with the sbove social and behavicral nomms of city life, these have implications for higher and
maore effective use by women. This access is further made possible by the differences in the relative costs
of and benefits aceruing 10 families from children of different sexes, Thene is thus a synergistic effect that
reduces inequalities in women's access to urban resources and services.

Therefore, it is fair 10 say that while both men and women stand to gain from urbanization,
women's gaing , at least in some sectors, when compared to rural areas, seem to be greater. At the same
time, women's cconomic participation in cities was found to be low compared with rural areas. The rural
manufacturing sector has growth but with simultanecus changes in the gender profile of the
manufacturing work force that favor men. While it is difficult to draw definitive conclusions mm this,
there seems 1o be an economic trend that may be unfavorable to women. This may have o do with their
disadvantaged position with respect to human capital resources, education and job skills; alternately, il
may be evidence of gender discrimination in the market derived from the overlaying capitalist structures
and relations over an explicitly patriarchal culture, With economic restructuring, aml (he emphasis on the
market, the contours of gender-discrimination in this area may come into sharp focus in the near future.
Both these trends signify that some action is needed from govemmental, non-govemnmental, privale and
eommunity sectors to improve the economic environment for women.

Urbanization constitutes benefits in guality of life for women in relation o rural areas, this does
not imply that urbanization should necessarily increase, It does signify an uncgual allocation of resources
into cities that needs o be redressed, without the loss of quality of life that has been achieved in cities.
Resource constraints may not permit the immediate development of infrastructure all of reral India.
However, judicious investments in small wowns and semi-urban areas, and increasing the efficiency of
existing infrastructure may be a shor term solution o reducing the polaritics helween metropolises and
villages. Al the same time, the training and deployment of female teachers into existing rural schools help
increase female enmollment, Women's organization at the rural level, and women's community
institutions such as thrift and rotating loans need to be encouraged.  More data, recent and in muliiple
calegories also needs (o be available to draw surer conclusions, The following policy recommendations
arise out of the analysis presented in this paper, necessarily inadequate because of data limitations.

Policy recommendations
To reduce raral ferility, increase meral life-expectancy, and mural and wrban economic
participation for women, lollowing are some key policy areas suggesied by the preceding analysis, These



areas may benefit by intervention from different govemnmental and non-govemmental agencies: further
mahilization of women's groups around these issues have also historically resulted in gains for women:

Investmients in urban and rural liferaey and education for women
At least one primary school per village or urban unit within walking distance
At least one female teacher per school
Ekills and job-training facilities, in both wrban and rural arcas
Train women eachers in hJighn:-.r education, profeszional and job-zkills fraiming
Provide public education of parents and community level workers of benefits of female education
Feduce costs of female school attendance -- free wextbooks, uniforms, cic.
Combine childcare services with schools
Implement and monitor free meals program for girls
Monitor literacy/education programs for elfectivensss, and evaluate for future planning
Monitor agencies, programs, schools for gender diseriminatien in especially rural areas
Feed-back local data w improve futere data quality as well as to inform local planning
Provide incentives for women villagie-workers in girs’ and women's literacy mobilization

Improve geonomic environmend for women in wrban and rural areas

Encourage community women's thrft institutions and revolving credit operations

Make credit, resources and other factors of production gvailable on eagier tenms

Encourage women's coopératives -- for eredit and for production

Encourage female participation in extension activitics; (riin women exiension workers

Provide skills-improvement and retraining programs ab work siie

MODILOT WOmEen's BConomic icipation in different sectors, sex-ratios, wige rates, and
gualitative aspects ol work

Encourage women's arganization for improved and increased access o inputs and markets

Target employment information 0 women

Enforce affimmative action programs for firms contracting with public sector agencics

Monitor, subsidize and encourage child care facilitics, fex-time arrangements, pregnancy and
family leave, arnd other benefits by fimms o women

Enforce existing regulations on beneliis o women workers, especially in sectors dominated by
women employees

Investments in primary and malemal bealth and contraceplion especially in raral arcas
[ncrease availability and quality of primary and pre-and post natal cane
Provide suitable and free contraception advice and tochnology
Frovide training (o local midwives, education wo mothers in basic health cane
Provide financial incentives to lower births and increase birth intervals
Provide nutritional supplements to mothers, and girls at schools
Prowvide nutrition and nutrition needs information
Encourage and cducate the public [or the use of health services by women and girls
Monitor quality of drinking walcr
Improve water, sanitation infrastmciure
Manitor women's and girls' health and nutrition status perodically
Work closely with women's groups and other employment related crganizations
Monitor sex differentials in nutritional status, age-specific menality and morbidicy, selective

abortion

Monitor condition of houscholds headed by women and the statws of elderdy women

Investments in mral infTastnciun
Make altermative fuels, other purchazsed goods more accezsible (0 pooOT WomEen
Improve safe, drinking water delivery
Prowvide safe mechanisms for waste and sewage disposal
Improve transponation o small fowns
Emphasize rural development of arcas discussed sbove
Prinvide incentives for decentralized industrial and manufaciuring development
Support, and improve conditions in rural occupations emploving women
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THE TOXICITY TRANSITION IN THE CZECH AND SLOVAK REPUBLICS”

Rhonda Eyenar

Population Environment Dynamics and the Toxicity Transition

Human activily creates change in the environment, As societies evolve human actlvities
increase in complexity, range, and frequency. Growth is considered necessary and positive by
econgmists, but rapid growth can create an Instability In the population-environment dynamic which
makes & society particularly vulnerable to the negative effects of change. These periods of instabilily
and vulmerability occur during transitions that the population and environment pass through until a
level of stahility returns, Transitlons oceur within all sectors of population-environment interaction:
demograptiy, epidemiclogy, agricalture, urbanization, toxicity, and others,

In this context toxicity refers to the level of contaminants in the seil, waler or aimosphere thal
arg potentially harmful 1o living organisms.,  According to Drake, characteristics of the foxicity
transition Indicate it beging with low levels of production and low levels of toxicity (Ness, Drake, and
Brechin 1993),  As production and population increase, toxicily increases until the level becomes
unacceplable o the general public. This produces a public outery for polluticn abatement and, afler
an environmentally costly time lag, remediation steps are taken to control the pollution,  The toxlelty
transition tracks environmental pollution that resulls from a variety of activities amd can Llake place
across different sectors of society, Therefore, the toxicily fransilion is really a composite of many
transitions, such as, agricaliure, fossil-fuel use, or urbanization,

Though the entire world is suffering through (he toxicity transition, smaller arcas within the
globe indicale variation in the dynamics of the fransition. This variation seems to depend on
economic ideology, industrial policy, available technology, available resources, and amount of cltizen
participation in policy making, There is a spatial, as well as temporal, variation in toxicity. This
variation creates the appearance of a time lag among transitions.  An example of this time lag can be
seen In the state of Michigan, Although population counts are dropping in Michigan, industrial
peoduction is diminishing, and pollution control laws and devices are in place, nonetheless (he list of
toxic sites grows annually. This growth may be due to several factors: scientific knowledge has
improved our capability to detect pollution, we have grown more awars of what to look for, we have
laws that enable us to act upon the problem, and we have active citizen groups of environmental
pdvociates,

There are some population and development experts who see the population dymamic as 4
confounding factor rather than the driving force behind environmental degradation.  According to
Shaw, population growih is a proximate, nol an ultimale, cause of this problem (Shaw 198%). Shaw
admits that inhibiting population growth in less developed countrics (LDC's) is an expedient means of
preventing further environmental degradation, but the expediency is due to the fact that the ultimate
causes of environmental degradation, such as, polluting technologies, affluence, or Macr-eConomic
distortions, are resistant o change, Shaw's point of proximate versus ultimate causes is well taken,
especially when considering the case of the former Eastern Bloc countries, The population data for
these countries show that the overall growth rate has been diminishing for some time, and therelore,
its effect on the increase in pollution is negligible: In view of these differing opinlons, this paper
attempts to examing (he toxicity transition as it is oveurring in the Czech and Slovak Republics, by

" The new designation of "The Crech and Slovak Republics” iz used throughout this paper when referrmg 1o the
former country of Crechostovakia, The name "Crechoslovakia” is only used in this document when the data being
repored on was gathered prior o the conntry’s separation in 1992 or the information is clearly histoncal.



discussing the possible forces that gave rise (o it and considering its present critical position in
relation o firure policy decisions.

The Environment in the Crech and Slovak REepublics

Central Europe provides an interesting laboratory for the study of populaticn-environment
dynamics and the transitions canscd by human activities. The Velvet Revolution of 1989 and the
subsequent collapse of the Soviel Unlon tore away the lron curtain and revealed o & fascinafed
Western audience the inner workings of the former communizt system. Bevond the jov of new found
frecedoms, however, can be seen a dismaying amount of health threatening pollution brought on by
an emphazis on heavy industry and the use of outdated and inefficient echnologies.

The Crech and Slovak Republics today rank at the top of the lst in environmental
degradation in Europe, and the problem is more or less in all regions of the two countries {IXzurova
nd.). Adr pollution is the most serious problem mainly because large power plants, industrial sites,
and heating plants burn high sulfur content low quality coal and most have no pollution control
devices. The sulfur dioxide (80y), nitrogen oxides (NQ,), and flue ash emissions rank the Czech and
Slovak Republics, both In per capita and per unit of territory, among the top polluters of the world
{Dzurova n.d). The following are figures from an official Crech government publication of [9%0
(W avrousck 1990,

Total 80, emizsions in Czechoslovakia in tonz by yoear:

1950 1970 1980 1985

Q00 D00 2,450,000 3, 1000, (KK 3,150,000
The source breakdown for 50, emizsions iz a5 follows;
power plants and heating plants, 9%
technological processes, 11%
coal fueled home heating, T
and wvehicles burning Dicsel oil 3%

(WVavronsek 19907,

Singe 1985 the amount of SO; has remained more or less stable due o milder winters which
has reduced the amount of coal being burned for heating. In addition, there has becn an increase in
the use ol atomic Snsrgy,

The region of Northern Bohemia in the northwest part of the Czech Lands (sce Figure [
below) is the most industrialized part of the two countries. The industry is dominated by brown coul
production, coal burning power plants, and the chemical indusiry.  Annual production of coal in this
area is about 70 million tons which is 75% of all the coal production in the Ceech and Slovak
Republice. About 30 million tons per year are burned in the region by power plants, local heating
andd steam production for Industrial purposes. Most of the chemical planis in this region are very old
with some cquipment dating from the early 1900's. One company located here, Spolchemie, is
known to lose 27 tons of mercury annually. Some plants were located right in the middle of towns,
regardless of risk (Parcha nad.),

This region in Nomthern Bohemia Is in 4 valley, 60 miles long and 20 miles wide, surrounded
by mountaing and highiands. In automn and winter the ares is subject 1o atmospheric inversions sl
air pollution is particularly severe in urban areas where the source is a combination of home heating
and indusiries. In Most, a city in this region, S0, concentrations average 132 pg/m?® annually, ‘The
WHO standard, which has been adopted by the Crech and Slovak Repuhblics, is an average of 40 to 60
pa/m? annually (French 199005 The 24 hour concentration of S0, In these periods usually excecds
500 pedm?, often is over 1000 pg/m?, with a record of 2700 pg/m? set in 1982, The combined effest
of pollutants from combustion and from the chemical plants is especially worrisome (Paroha nuad ).
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Figure 1. The Crech and Skovak Republics, iheir capital cittes und soronmding eountrizs

Air pollution in other urbanized arcas of the Crech and Slovak Republics is also affected by
industry, local heating sources and heating plants and are augmented by frucks and aulomaobiles
burning low quality gasoline and Diesel oil. Theugh the absolute number of automobiles 15 1ow,
pollution production is high (French 1990),  In addition 1o the overall pollution, episodic alarms
oceur in densely populated areas when the maximum levels of the monitored substances of SO, N,
and dust are exceeded. In places such as Prague and Bratislava children are often taken from the city
to breath air in other less dangerous arcas for several weeks oul of the year (Deurova nd.).

Another consequence of severe air pollution is the health of forests, The forests of the Crech
and Slovak Republics are in peril and rank amoeng the most devastated in Europe. In Northern
Bohemia all forest stands are dead or dying from the high emission of 50, Overall, 73% of the
forests in the Czech and Slovak Republics show some signs of damage (French 1991},

About 705 of the tivers in the Crech and Slovak Republics are badly polluled, with & thind
of the rivers in Bohemia and half of the rivers in Slovakia unable to suppoert agquatic life (French
1990}, Industrial pollution and agricultural runoff including pesticides and fertilizers contibule 1o
the problem. In addition, throvghout both countries, only 40% of the wasie water is adeguately
reated, In Bratislava, a city of 435,000 people (United Sttes 19940), just 48% of industrial waste and
household sewage is treated before being released into the Danube River,

Half the drinking water that is treated doees not comply with national drinking water standards,
and these standards have not kept up with modern international standards {Deurova nd.). Pregnant
women and infanis are advised not (o deink tap water in many regions due o the high level of nitrates
in the water. Y, adequale supplies of bottled water are not available (French 1990}



Soil is also subjected to contamination from the excessive use of fendlizers, acidification from
emissions, and decreasing quality from erosion due to the alleration of the landscape. Heavy metals
have also been introduced 1o the soil and are persistent over long periods of Gme, This has strongly
affected the guality of agriculteral production and has contaminated food,  Heavy metals and
polychlorinated biphenyls (PCBs) in milk, meat and animal fodder are among the greatest prohlems,

The above is a brief list of some of the environmental problems found in these two countries,
Since the 1989 revalution more problems are being discovercd on a regular basis, such as, previously
unknown oxle waste dumps and 0il dumping in now abandoned military installations. This comes as
no surprise when, for example, city planners in Prague have not been able to account for 80% of the
estimated 40,000 tons of hazardous waste produced in the city annually (French 19907,

Fopulation Dynamics

The population of the Czech and Slovak Republics has continued to grow since World War 1,
In 1950 the total population of the country was approximately 12,389,000, in 1970 it was about
14,334,000, and in 1990 it wialed around 15,667,000, A population will grow by 4 certain
percentage each vear simply because it is driven to reproduce itself out of itscll (Meadows 1992), It
will ingrease exponentially when the increase is proportional to what is already there. 11 is eviden
from the figures above that the growth rate of the population of the Caech and Slovak Republics is
slowly diminishing (see Figure 2).
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Pigore 2. {World Resources Institsle 19%2)

The population growth rate of the Czech and Slovak Republics is compared 1o the population
growih rate in the United States becavse both are considered (o be highly industrialized countries,
have undergone similar wansitions since World War 11, and the USA numbers provide perhaps a better
known frame of reference (o the reader, A comparison of the annual growth rates between the USA
and the Czech and Siovak Republics in Figure 2 shows that they have a similar overall pattérn excep
for two significant drops on the graph for the Czech and Slovak Republics. This could be due o
incorrect datid, or some other underlying factor.  The two drops in 1970 and 1935 have one
significant factor in common. Both were times of severe dissatisfaction with government and
eeanomic palicies. Though the country came under Soviet communist rule alter World War 10, in the



1960z economic and political reform were gaining momenfum,  “The reform movément came o an
abrupt halt when the Warsaw Pact Tanks Invaded Czechoslovakia in August of 1968, Stricl economic
aml political controls were imposed on Czechoslovakia by 1970 and thereafier, Alse following the
1968 invasion there was a wave of emigration (United States 1989).

The growth rate appears to have taken up where it left off from 1975 to 1980 and may be the
resull of & second post-World War 1T baby boom, As in the United Stales, the majority of adults in
Czechoslovakia were of reproductive age during this dme period. The Age-Sex Distribution graph
from 1985 for Czechoslovakia, as scen in Figure 3 below, shows (hat the majority of adults were

hf.:lqu:n the ages of 30 and 34, This means that from 1975 to 1980 they were between the ages of 15
and 30,

AGESAOUP

&Sl e -[ ]
Ed.H4
T5-TD =
7074 z ==
B5-60 | E |
Gi-54 — l
5559 ] : =
Ai-54
4549 |
A&

a5-00 [ R = -
an-j"d - h
2520 ]
F0-24 ]
1514
101

] 5 2 -
ok

o i

L= Ll L] B 200 A3 B0
PORL_ATICN I THCLIEANDS

Soarre: Based on alemation from Swififels ssfebe, Prague, 966, 96,

Males Females

Figure 3. The 1985 AGE-SEX [Metibation in Czechoslovakia {United Stales [9845

A comparison of the frajectories lor the total population of the USA and the Czech and
Slovak Republics Is shown below in Figure 4. ‘Though the USA has also experienced & second posi-
World War 11 baby boom i did not produce the same "blip" in the trajectory as it did in the Crech
and Slovak Republics. A look back at the graph for Annual Growih Rate (Figure 2) shows this "blip."

but the more smooth decling of growth In the USA has produced a smoother total population
frajectory
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Figure 4. (Wiorkl Resources Insaiote 1952

An understanding of the behavior of populations over time lends itself (o future $peculation
on population growth,  Using several common population models one can estimate the fulure
rajectory.  The graph below (Figure 5) shows the results of the application of four different models
lr the population figures found In the World Resources Database (WRD), The Tour models, including
lingar, exponential, logistic, and logarithmic, were caleulatéd on the data provided in the WERE up o
year 1990 {aciual data) and then the trajectories were estimated. The WRD frajectory is plotted with
the future estimates WRID provided from their own model (of unknown origin) for time periods
bevond 1),

s



Projecied Population of the Czech and Slovak Republics (in
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Figure 5. ({World Beaources Institule 1992,

The logistic curve, produced an B2 greater than 987, and gave the best fit for the data up o
1900, A look at only the logistic curve in Figure 6 will ilustrate the Gt The population limit was
sel o 15,000,000 in the logistic eguation based on an estimation of the direction of the curve in the
actual data, A plot of the recaleulated Y values shows a gradual approach to the set limit which is
bharely reached 100 vears from now, Given the population data available from the WRD, the
logistic curve is the best estimate of the future population trajectory.

Projected Population of the Czech and Slovak Republics Using a Limit
of 18000 {in Thousands)
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Populations change over time and these changes are explained by the process known as the
demographic transition. The theory behind the demographic transition claims that in the carly stages
a population has hoth high hirth rates and high death rates that are In relative equilibrium with each
other (Mess, Drake, and Brechin 1993), As living standards Improve, death rates gencerally decrease,

Then, if the standard of living remains high enough, birth rates will also begin to decrease
(Commuoner 1990,

The countrics of the world today illusirate the pattern of the demoegraphic ransitdon af
different stages, The less developed countries have high death and birth rates resulting in a
population growth rate of 2 to 3% per year; countrics of intermediate development have low death
rates and high, vet decreasing birth rates, resulling in o population growth rate of 1 W0 4% per year;
ancl the maost industrialized nations have low death and Jow birth rates and slow (<1%) population
growth rates (Meadows 1992).

The United States §s a highly industrialized country at the late stage of the typical
demographic trend and is Hlustrated by the plot of crude birth and crude death rates below,

Demographic Transition in the USA
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Figure 7. (World Fesources Inshbule 1992,

Fventually the death rate and birth rate will converge and, in some industrialized counirics, as
birh tates drop below the death rates, the populations will slowly decline. What is most interesting
about the former Eastarn bloc countries is that they have gone beyond this point, Mot paly have
birth rates dropped below death rates, but death rates have subsequently increased.  The birth and
death rates of the Crech and Slovak Republics exhibit this pattern ag shown below,
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Ome of the reasons why (he Ceech and Slovak Republics may be exhibiting this “flip-llopped”
pap between crude hirth rates and crode desth rates i6 the currenl lower life expectancy at birth in the
republics. Table 1 15 a st of Industrialized countries and, among those Tisted, Crechoslovakia was
surpassed only by Poland, Romania and Hungary in having the lowest life expectincy for males al

Firth in [958,

COUNTRY
Japan

Swoeden
Switreriand
Metherlands
Canada
Anstralia
Morway

France

W Lnermany
Auslria

United Kingdom
Ulnited Siates
Belgium
Finlund
Poriugal

E. Germany
Yugoslavia
Bulgaria
Crochoslovakia
Poland
Romania
Hungary
{Herfzman 19500

An International Perspective on Life Expectancy

TABLE 1
YEAR
19838 T5.8
1987 742
195% 74.0
1987 73.6
1987 133
1987 73.2
1987 T2
1987 7.6
198K T3
1988 72.1
945 12.5
1987 71,6
1980 71.4
1987 0.7
1988 T0.5
188 68,7
1987 68.5
1987 6E.3
158 a7
1988 a7l
14954 671
1585 66. 1

1.9
Hihd
21.1
23
8.2
To 8
To.R
gl.1
7o 1
737
78.2
TE.G
782
TR
T
6.0
74.3
Td.6
75.3
Ta.7
T
T4.2




According o0 Hertzman, untll 1965 the age standardized mortality rates for males and
females in Czechoslovakia were within Western European norms.  Afler 1965 the mortality rate
continued o decrease in the rest of the industrialized world, while in the Eastern Bloc couniries, from
the mid 19605 to the mid [980%, it stopped declining for females and began o rise for males,
Thouwgh cauzality s difficult to prove, thiz rise in the mortality rate could be due B0 human exposone
ta the high level of toxing found in the Eastern Bloc countries. ‘This phenomenon, couplod with the
widespread availahility of hirth control and abortions, could have led to a low birth rate, a higher than
expected death rate, and, a stowly declining growth rate,

Because the environment of the earth has degraded as the population has increased many
researchers have concluded that rapid degradation of the environment has been caused by the
unrestrained prowth of the popalation. But cases such as that in the Crech and Slovak Republics
indicate that the process is more complicated. Commoner states that the environmental impact is not
simply due to the rate of population growih, He claims thal degradation is a product of changes in
the technology of production since World War 11 (Commaoner 1935). Shaw reiterates Commoner's
claim and asserts that we concentrate on population control because it is the easiest to affect (Shaw
198%), Both agree that it is a confounding factor to the poverty experienced in many of the less
developed countries, High birth rates can continue the cycle of poverty and adversely impact the
environment where people depend on its resources directly, for example, where there is a need o
more sgriculiural land. In those cases, though population control may help in the shert run, the
ultimate cause is unfair eoonomic practices,

Feonomic and Industrial Policies

In considering the cawses of environmental degradastion in the Crech and Slovak Republics,
Commonet believes that in the Soviet Union it is their use of polluting technologies that were
developed in a capitalist soclety, Le., technologics designed 0 maximize profits and dominate (he
market, coupled with the socialist system's failure to develop the democratic processes "essential o the
successful aperation of the socialist state” (Commoner 1985). At the same time Soviet society falled
10 develop socialist technology that could gencrate the means of production and were designed for
the purpose of serving the national interest and the public welfare (Commoner 1985}, Early theories
of soclalism assumed that if the stale owned the means of production (here would be no reason for
{the stale o contaminate fiself and min its own wealth. In other words, there would be no maotive for
pollution, In fact though, lactory managers were pressed o commit all of their resources to meeting
production quotas.

Crechoslovakia was already a well developed industrial country by the end of World War 1L
The severe environmental degradation which took place between the 1940s and the 19805 was dve in
large part te the imposed centrally planeed economic policy framework and the State pwnership ol
production means (Crechoslovakia 1991). In a centrally planned economy cach industry is subject
lo policy decisions made by national authorities that determing the short and long-run  expansion
and contraction of every product group of importance (o the nationsl economy. This means
directing investment funds, scarce materials, forelgn exchange, and even labor, toward prionly sectors
al the expense of other claims on resources.



Percent of Commerical Energy Used by Sector In the Czech and
Slovak Republics (Source: WRD data)
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Figure 9 above shows the percentage of overall consumption of encrgy by each sector within
the Czech and Slovak Republics. It indicates the overall scheme of investment of resources by the
large amount of encrgy consumed by industry and the very small amount of energy consumed by
agriculture. The graph also shows a dramatic change in the 1980s. The drop in cnergy use by
industry in the 19808 was probably brought on by the econamic recession.

The goal of industrial policy in the countrics of Central Europe after World War 11 was o
propel industrialization by emphasizing heavy Industry founded upon a strong capability in
metallurgy and machine-building already in place (Brada and Montias 1984). Even oday, indusiry
still makes up over 50% of the economic base and services make up less than a quarter (French
1990}, The cmphasis on heavy industry resulted in an intense use of energy, material resources, and
waler, that was very high by international standards. There was also strong political support for
indlependent, sell-reliant economic systems. This political support created a bias in favor of domestic
resources, such as, coal (World Besources Insttute 1992).

During the 1960's the economy was stalled and many countries in Central Euvrope
experienced the urge for reform,  Political reform affected economic reform and & new emphasis
emerged toward technologically advanced products that might become Intensive growth sources. In
Crechoslovakia new research and development (R&D) and investment respurces for electronics,
precision, and optical instruments were controlled centrally, while responsibility for other less
important products was delegated o ministrics, associalions and enterprises (Brada and Montias
1984). However, alter the Russian invasion of Czechoslovakia In 1968 political reform In that
country was terminated and Crechoslovakia remained more tightly controlled politically and
economically than Hungary or Poland (Brada and Montias 1984). Enterprise autonomy was sharply
reduced in 1970 and centralized authority reinstated. Construction activities were controlled centrally
and the Statc Bank was prohibited from financing unauthorized investments, This renswed
centralization scheme created disincentives to restructure and in the 197075 poor planning resulted in
competition for resources between the Five Year Plans and the "most important structural changes®
program (MISC), Crechoslovakia has experienced a shortage of labor and & backlog of construction
since that dme.



By the 1980 Crechoslovakia entéred an economic recession whereby the growth rate for
nominal national income (3.9% in 1981) was outpaced by the growth of retail prices, especially meat,
fopdsiuffz, clothing, and some durablez, Wholesale prices for fuels, constmiction materials and other
industrial raw materials and agricultural procurements grew at an even faster rate.  The standard of
living declined with relail prices rising about (wice a8 fast a5 nominal wages ("Czechoslovakia: The
Economy” 1943},

Though the electronic industry grew by 4.8% in [982 further growth was inhibited by the
restriction of trade with ‘Western companics of electronic production and testing equipment.  This
restriction of trade prevented Crech Industries from reaching world standards of quality and
reliability ("Crechoslovakia; The Economy® 1983). Czechoslovakia's overall growth rate of
productivity declined steadily from 1971 to 1985, The main cauge of this decline has been attributed
by Rusek o the declining marginal productivity of capital, caused by a fast growing capital-labor
ratio and low elasticily of substilution between capital and labor (Rusek 198%9), At the present ime
four-fifths of the trade in the Crech and Stovak Republics is with Russia and the other Central/Eastern
European countries {Carter 19901,

Enerpgy Use

One of the most serious concerns for curbing pollution is how 10 meel engrgy needs. In
Central Europe the primary cause of air pollution is from the burning of lignite, a low energy high
sulfur coment soft brown coal, Nearly two thirds of the country's energy comes from the burning of
brown coal (Carter 19900, Bituminous coal deposits are small and most of the high quality coal is
sold o Germany or Austria because il i 2 markerahle item.  Soft brown coal, however, is abundant
and 15 used in thermal electricity power stations, penerally located in the northwest section of the
Crech Lands.  This area has been devastated by striip mining and endures some of the worst alr
polluton bn the world, The graph below illusirates the source of CO2 emissions by fucl type.

Industrial CO2 Emissions by Fuel Type for the Czech and Slovak
Republics (Source: WRD data)
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Czechoslovakia has been dependent on the Soviet Union for much of its oil needs, Qil
imports from the Soviet Union were reduced by 10% between 1980 and 1983 though some
compensation was gained and natural gas imports were gradually increased by means of 4 natural gas
pipeline crossing the country from the Soviet Union 1o Western Burope,  Since the breakup of the
Soviet Union, however, the Crech and Stovak Republics do not want to become dependent on the new



natural gags pipeline. The country suffers serious energy shortfalls and there arcn't any casy
solutions,

Hydro-electric power 15 nol feasible due 1o many unsuitable rivers. The neced for energy
production led Czechoslovakia to enter Inte an agreement with Hungary and Austria o build a dam
on the Danube, Hungarian oppozitlon 1o this dam grew because of the potential environmental
damage it could canse, This controversy was a major impates in the Green movement in Hungary
and the movement played a leading role in cvents that led up to the Revolution of 1989, Hungary
has since decided that they will not participate in the bullding of the second of the two dams needed
for successiul operation (1o have been localed in Hungary just north of Budapest)., The first dam, in
Stovakia, is now partially constructed and the Awsirian financiers are seeking compensation for their
$640 millicn investment (Land 1992),

An emphasis began in the 1970's on the construction of nuclear power plants in Order (o
suppdy power for domestic use as well as export 0 other communist countries and the third world, bt
construction suffered [rom labor shortages and delays in construction supplies and was continually
behind schedule ("Crechoslovakia: The Economy" 1983). Czechoslovakian nuclear power plants
have been constructed using the Soviet designed VVER-440 reactor (Brada and Montias 1984), By
1990 eight plants had been completed and eight plants were still under construction.  The nuclear
energy program expects o supply 40% of the two countries’ electricity by the lTate 1990's (Carter
F9a0).

InefMiciencies of Prodoction -

A big factor contributing to the high levels of toxicity in the Czech and Slovak Republics is
the inefficient use of encrgy, ‘This can be characterized by energy intensity, i.c., cnorgy consumplion
per dollar of gross national product. High levels of resource Investment per unit of production would
typify encrgy inelficiency. According to the WRD dataset for 1992, in 19389 Crechoslovakia
consumed 51 megajoules of commercial encrgy for every unit of GNP (measured in constant 1987
IS dollars). [n contrasf, the USA in the same year consumed 15 megajoules of commercial energy
for every unit of GNP

Another example of the inefficlencies of production systems which contributes 1o pollution is
in the agricultural sector, Not only are poliutants released by the inefficient use of encrgy in heavy
Indusiry, but by the overuse of fertilizers amd pesticides In agriculture, These practices are the
primary cause of surface and groundwaler nitrate pollution, Tt §s estimated that 30% of the rivers In
the Crech and Slovak Republics are polluted by animal waste and agricuitural products,

Farms in Crechoslovakia were largely collectivized betwoeen 1949 and 1970, .-'agrh::u]mrc
received lower investment funding than industry and grew guite stowly, Widespread use of fertilizers
were relied upon (o bolster the agricultural putput. This has caused the agriculioral sector 1o undergo
its own transition as can be seen in Figure 11 below,



Agricultural Production vs. Fertilizer Uze in the Czech and
Slovak Republics (Source: WRD data)
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The theory of agriculwural transition has revealed that with time, heavy use of chemicals aml
fertilizers becomes less efficient, that is, the rate of return on the investment diminishes. Figure 11
shows mixed results in the agricullural sector, however, and can be explained by various changing
policles. The graph shows large increases in fectilizer use from 1970 to 1978 and a slow uneven rise
in agriculiural producton during this time period,  What is inleresting 0 note In the graph is that in
many of the years of increased use of fertilizers there is, In fact, decreased agricultural production
and vice versa. Yel, the graph shows that fertilizer use remained steady from 1972 through the early
19805 while agriculiural production continued to Increase. This can be explained by the efforts of
the former communist government o change the agricultural industry.

In order 10 induce workers to the agricultural sector the government raised (he prices of farm
products in the 19605, which gradually increased the incomes of agricultural workers, By the 1970s
farm workers' incomes were on a par with that of urban white-collar workers. In the 19060s farm
laborers had been predominantly women and older men, bul by the 1980 the farm labor force wias
relatively young and well educated.  The improvement of agricullural performance is attributed 1o
(hig change in the labor force.

Though fertilizer vse has declined since the early 1980s, farm production continues to risc,
This can he attributed o the fact that in the carly 1980s the government intrxluced measures 1o
encourage private small-scale animal breeding and fruit and vegetable cultivation. The
encouragement of private farm pro<luction has been that by 1984 10 percent of meat production, 38
percent of vegetable production , and 64 percent of fruit production was due 10 these small-scale
private producers (United Siates 1989).

The Toxicity Transition and the Future

Drake's thesis is that the toxicity transition beging with low levels of production and
correspondingly low levels of foxicity, Then, as production and population increase, 5o does the Jevel
of toxing in the environment. The toxic level will continue to increase until it reaches a point that is
unacceptable to the general public. Then public demand for pollution abatement will set in motion
the steps o remediation. The toxic transition can be illustrated by plotting the toxins emitted per unit
of production over time. A lack of data to calculate such a variable has led to simulating this
transition by the graph in Figure 12.
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Total Industrial CO2 Emissions vs. GNP in the Czech and Slovak
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Fipure 12 (World Resowrces Institule 1991,

Unforiunately, there was only data avallable for 1980 (o 1989 and so the true effect of nme
can not be accomplished. However, it is interesting (o see that emissions have been reduced in the last
five years and that GNP has steadily risen. The fall of emissions is largely due more to the change in
governmenl (hat brought about some reduced production than (o any direct remediation,

If we were to take this graph as any Indicatlon of positive change then we might say that Lhe
Czech andd Slovak Republics has reached a turning point in the transition, This actually may not be
o far from the truth if their wxic ransition follows Drake's theory. What has been missing s0 far
from the model of this wransition s public outery against the level of oxins leading 10 remediation.
Public objection may have been controlled over the past 45 years, but il was present, nonetheless, and
contributed W the collapse of the communist system,

It is well known that citizens in the former Soviet Unlon were not able to freely express their
opinions on such subjects as environmental degradation. Many countries had "conservation” clubs
which were allowahle becanse conservation was a less threatening notion than criticizing the lack of
pollution controls, As the environmental situation became worse these conservation groups, and later
ecology proponents and Green Partles, operated underground and grew into a political Torce that
aventeally brought down the communist government, 1f demogcracy gaing a stronghold in the new
governments, and the Czech and Slovak Republics have established a democratic government. then it
ghould bring ahout positive changes for pollution abatement,

From the end of the Second World War until 1970 many Western countries also faced the
same environmental problems that have occurred in the Crech and Slovak Republics.  These
problems stemmed from the same practices, such as, investment in heavy industry; extensive use of
cogl s an energy source; overuse of fertilizers in agriculture; dumping garbage and sewage Into
surface waters; air pollution from vehicle emissions, etc., and some still remain.  In the past twenty
years, however, therc has been some success in curbing the affects of these practices. The success has
been atiributed largely by economists fo three main factors: 1) a significan! proportion of the public
has come to value environmental quality, and public interest groups have a powerful lebby working
toward environmental improvements; 2) competitive pricing of natural resources has led 0 more
conservative use or substilution; and 1) market system efficicncy has produced the capital necessary
to invest in infrastrocture improvements, such as, sewage treatment facilides and pollution control
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devices (Crechoslovakia 19913, Tt is hoped that these three factors will be allowed to develop in the
Coech and Slovak Bepublics,

In addition to the lack of public participation and capltallst market influences affecting
environmenial health, the Czech and Slovak Republics have several pressing difficultics 1o overcome
#% deseribad in this report: a rising death rate; a lack of pollution control devices and enforcements
outdated, inefficient, or non-existent infrastructure; ouldated and Inefficient technology of
production; dependency on low quality non-sustainable energy sources with few acceptable
alternatives; economic reliance on heavy industry; and, poor agricultural practices. 1 might also add
the lack of scientlfic experience in environmental matlers and few reliable data sources,

A model was constructed considering all of the factors discussed above thal have affected Lhe
level of pollution in the Czech and Slovak Republics, This madel shows the fow of influsnce by the
direction of the amows, The feedback loops are designated by (+) or (<) depending on whether the
loap reinforces the factor under influence, §.¢., causes exponential growth, or diminishes it

The model shows both the Soviet influence on the economy and the newly emerging Marke
BEconomy. It also includes a democratlzation factor.  In reality hoth the Soviet Policies and e
Market Economy, as well as, Democracy can not exist ai the same lime, except in one sphere of
influence, Energy Resources. To test the model you would take away the amow of influsnce between
Soviet Policies and Market Economy, Democracy, Infrastructure, and Investment, but leave one lwer
level of influence hetween Soviet Policies and Energy Resources,
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If you were o assume that the Market Economy would serve o correct problems ol
efficiency of capital and resources, would improve the infrastructure and the overall guality of life of
citizens, then the most immediate problem that needs o be addressed by policy makers in the Ceech
and Slovak Republics is the high mortality rates, very likely brought on by the high levels of toxins in
[fie environment.



Uzing the model and testing & scenario we lind that taking out Soviet Policles and inserting
Democracy has the [ollowing effects. The Infrastructure becomes dependent on the Market
Economy, Infrastruciure has an effect on Efficiency of Capital, which in turn has an elfect on
Industrial Output.  This would then affect the amount of Pollution emited. At the same time
Democracy would encourage participation of citizens in policy and law making which would also
serve to reduce pollution.  Reducing Pollution would have an effect on lowering the maorbidity and
mortality rates, Because this process will take time immediate resources need to be directed toward
pollution abatement devices and Improved edocation and health care for Czech and Slovak citizens.

It i5 estimated that over the next 15 years, the Czech and Slovak Republics will spend about
$23.7 hillion on pollution control (French 19913, However, it is important at this time to view the
political transition peried as an opportunity rather than a overwhelming burden.  On the bright side
the Czech and Slovak Republics laces fewer problems than some of the other Central European
countries. In spite of the vote to split the Ceech and Slovak Republics, minority ¢lhnic problems are
minimal (Carter 1990). The country's debt is relatively low, at $5.3 million in 1990 (Carler 1990},
Before 1939 it had been a leading industrial nation and this has a good chance for revival. The pre-
war shoe Industry, Bata, for cxample is returning to the Czech and Slovak Republics. Other pre-war
industrics included Heght engineering and precision instruments. The Czech and Slovak Republics are
alst in an exeellenl geopraphic position as they are al the crossroads between Western and Eastern
Europe. This is an opportunity to play a major part as transportation and trade develop threughout
thas region.

To begin the healing process and stabilize the demoegraphic, toxicily, energy, and cconomic
transitions will require consideration of all factors in a strategic plan. Transformation (o & market
economy must have bullt-in prerequisites for pollution abatement and improved techoology. The
change from an imdustrial based economy to a services and consumer based ceonomy will increase
the production of waste immediately. Recyeling efforts need (o be initiated immediately o ofTsel the
effects of the new consumer socigly, Also, invesiors will need to keep the reduction of toxicity a high
priority when presented with new opportumitics to increase production amd profit.  The new
aovernments should also consider the imposition of "cco-taxes” designed 1o penalize polluting
incdustiries,

An Increase in energy efficiency will most likely occur as energy-hungry industries begin 0
compete for scarce energy resources.  Experience in the West has shown that reducing emissions
from auiomohiles 15 not sufficient enough 10 curb alr pollution,  As standards of living increase in ihe
Czech and Slovak Republics and more cars are introduced to the roads, a concentralion on
comprenensive transportation policies will have a greater effect on reducing air pollation.

Considering the harmiul health effects of pollution in the environment, this time of gconomic
and environmental transformation must also include programs o improve health care and the
information available to the general public, There is no reliable historic data on pollution in these
countries and research on the amount and type of joxic substances present in the environment is
needed.  This research, coupled with improved health education would help reduce the effects of
poliution related illness and raise life expectancy. .
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SCHISTOSOMIASIS IN EGYPT: TRANSITIONS AT WORK
by Suxy Salib

The ancient Egyptian philosopher Herndotus once called the land of Egypt, “the gift of the Nile."
and certamly the health and prospenty of Egypt's water resources are mstrumental in determining the health
and prosperily of its people. For this reason, schistosomiasis (or bilharzia as it 15 Known throwghoot
Africa), a water-bome parasitic disease, s a real pational concern.  The disease 15 endemic 10 almost the
whole continent of Africa (Allison 1974), and affects an estimated 200 w0 300 million people worldwide
Clordan 1980} i a wtal of 735 wopecal and sub-tropical countnes (Weil 1983) (see Fig.1 )

The firat known cases of schistosomiasiz in Egvpt date back to the times of the ancient pharaohs.
Eggs of Schistosomiaris mansoni, one of two forms of the schistosomiasis parasite native to Egypl, have
been found i 3000 vear-old mummies (Mahmoud 1984), But while the presence of the dizease isell i
not umigue to this century, the astounding rates of infection are, and they currently pose one of the great
public health threats facing Egypt. There is a large body of lterature which links the extraordinary rutes of
the discase’s transmission (0 the perénnial irigation schemes which proliferated throughout Egypl
beginning at the tarn of the century, In order to understand the need for these imgation schemes and the
subsequent explosion of schistosomiasis, we must look specifically al the demographic, agrcultural,
urbanization, and epidemiological transioons which had their roots in the early part of the last century, and
which are stll walking place in Egyptian society today, all i varying stages,  Knowledge of these
interactions 13 important hecause they may aid in predicting future trends m schistosomasis prevalence, as
well as assist in improving curment prevention and control methods. The many other countnies podentially
or currently threatened: by schistosomiasis may alzo draw upon these lessons iF they, oo, are expenencing
the same ransitions and are planning similar irmgation projects.

THE NEED FOR A CONEPTUAL MODEL: TRANSITION THEORY

Biological, demographic, epidemiclogical, agncultural, and wrhan variahles all play a part m
schistosomiasis transmission, but these variables muost be seen in light of a conceptual model.  To know
which variables are responsible for the spread of schistosomiasis 12 of Iintle value unless we understand how
changes in one vanable of this disease’s wansmission may impact upon other vanahles, and how thar, in
turn, relates to ultimate disease patterns.  Transition theory as posited by Drake (1992) 1= a useful
framework in which to understand the relationships of these variables (o each other. Sociely is made up of
muiltipie sectors, each with its own set of vanables and each constantly undergoing change as a result of
interactions within the sector and interactions benween sectors. These sectors are often very complex, and
include (raditionally examined components of society such as demography and epidemiclogy, as well as
agriculture, urbanization, forestry, toxicity, technology, and a host of others. Knowledge of the variables
that compnise these sectors, and more importantly, the rates of change they expenence, are key elements in
identifying past patterns of change and interaction, as well as predicting future ones. The timing and rate
of change in one sector can very often determine how' quickly and o what extent another sector will
experience change. In looking at schistosomiasis, we will focus here only on the demographic, agricultural,
urbanization, and epidemiological sectors, for they have indergone the most rapid changes in Egypt, and
have most directly influenced the schistzomiasis problem. A briel schematization of some of the factors
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involved in schistesomiasis transmission is helpful in illustrating the complex links between these sectors
{(see Fig.2). The nature of these interactions and links will constitute the bulk of this paper. and the details
will be explamed in the context of each transition.

FIGURE.2: SCHEMATIC MODEL OF FACTORS INFLUENCING THE
TRANSMISSION OF SCHISTOSOMIASIS
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THE BIOLOGY OF SCHISTOSOMIASIS

Yei before evaluating the mechanisms behind the current rates of infection, we must Orst lake a
lonk at the biclogy of the disease. An understanding of the schistosome life cycle elucidates the necessary
conditions and methods for transmission, and how those factors are intimately infleenced by changes in the
demographic, agriculwral, urbanizanon, and epuemmological sectors of society. In fact. the wvery
comhination of these sectoral transitions, as we shall soon see, allowed schistosomiagis o fourish in Egypt

An infections disease caused by parasitic worms of the genus Schistosoma. Egypt's two native
varieties are Schistosoma haematobinm and 5 mansond, while 5. gjapovecuen 15 found only i southeast
Asia (see Fig 3. Adull parasites live in the blood of mammals, but their ife cycle imvolves a phase of
asexual reproduction within a fresh-water snail host (see Fig4).  Adult female schistosomes deposit eggs
in the veins surrounding the bladder or intestines of the mammal host. Once the mammal host passes our
the eggs through its urine or feces and into the water, the eggs hatch, then Ipcate the approprate snail host
The newly hatched larvae now asexually reproduce hundreds of times within each snatl host. These young
parasites burrow out of the host snail tissse and into the water, where they subsequently burrow into the
skin of mammals expesed 1o the water. People expose themselves ro infected water most often through
activities like swimming, washing, and wading. After the schistosomes burrow into human skin, they
migrate 1o either the bladder or intestines, mate, mature, and lay hundreds of eges daily, of which those
excreted by the human host are only a small fraction. Nevertheless, poor excreta control, mostly by
children, is a major link in the schistosomiasis transmission cycle (Gross 1993)
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The remaiming, unexcreted eggs reside in the body and cause the symploms of schistosomiasis. 8
hagmatobiwn is commonly referred 10 as urinary schistosomissis because it dwells in the vesicles
surrounding the urinary tract and its most chvious symptom is blood in the urne, bot it can alse resull in
bladder or ureter calcification and an increased risk of bladder cancer, 5. mansom, which lives in
mesenteric vemns sumounding the large imestine, also causes blood loss in the stool, enlarged liver and
apleen, as well as portal and pulmonary hypertenzion (WHO 1985). These conditions often muanifest
themselves in complaints of chronic lethargy and abdominal pain, but fatalities are rare. For this reason the
necessity and importance of scistosomiasis reliel effons are occasionally questioned.  Yet the symptoms
olten cause low productivity in mural areas, and while this loss of economic outpun 1s difficult to quantify, o
certainly exists.  But the problems in developing an econcanic mode] which accoums for this lost
productivity should not halt effons (o curb this disease’s prevelence.

Transmussion of schistosomasis is somewhat selective because each schistosome species can anly
dwell in a single species of inlermediate host snail,  For instance, 5. haemarobium tequires the Bulmus
family of snails as hosts, while 5. mansont needs Biomphalaria snails (see Fig4) Therefore, ecological
conditions must be sutable for the specific snail host particular 1o each schisiosome parasite. These
conditions include organic material and Grm mud substrates with aquatic vegetation. The vegetanion serves
several purposes: (a) when alive, it increases dissolved oxygen in the water and provides focd through
green algae encrusting the submerged portion of the plants, and (h) when decaving, it provides food and »
surface for laying egg masses (Malek 1962}, Massive irriganon projects, made possible by farge dams,
allow slow-moving water e run through irmigation canals. This slow-moving water encourages the growth
of vegetation along the canals, thus providing the necessary and sufficient conditions for snail habitats, and
i rurmn, schistosmiasis transmission (see Fig.2)

THE DEMOGRAPHIC TRANSITION: PATTERNS FROM 1800-PRESENT

Just as schistosomiasis 15 mt a new disease 1o Egypt, neither 15 the phenomenon of rapid
poputation growth new. The beginning of the mineleenth century witnessed very minimal population growth
and sel the initial stage for the subsequently rapid demographic mansition.  Fram the years | 800-1830,
Egypr expenenced an annual population growth equal to that of the annual death rate due to a scarcity and
deficiency of food, as well as rampanl cases of smallpox and cholern (Panzac 1987), Thar siuation
followed the cutline of demographic transition theory (Drake 1992), which states that ae the beginning of
the transition births and deaths are high, but in equilibrium. The middle stage of the transition ocours when
those initial conditicns are then followed by a marked reduction i the death rate, often due 10 improved
miedical care and water sources, and a subsequent Ase in population growth rates. This marked reduction
in the death rate was evidenced during the period 1840-1860 when Egypt underwent @ change from a
relatively stagnant population growth rete 1o a steady and certain one, mainly due to the introduction of
vaccinations against smallpox and other plagues. The resulting demographic trend was ane of high binth
rates, lowersd mortality rates, and a rapid increase in population.  Looking ar the entire century, the
population more than doubleéd (Panzac 1987), beginning at 4.3 million in 1800,

3 milhon m 1530, 5.4 million in 1848, 8.0 million m 1882, and 9.7 million in 1897 (See Fig.5)

Bul even despile those rapid rises, they do not compare to subsequent growth rates. The nincteenth
century saw the pepulation double in roughly 85 years, but that doubling time steadily decreased as time
went on. That is because. within the demographic transition, population growth increases and doubling
lirme decreases as the divergence between birth and death rates widens (Drake 19923 In the carly stage of
the transition, which cccurred in Egypt from 1840- 1860, the divergence was determined primarily by the
decrease in the death rate, which was a result of massive vaccinations that began at that time, As Egypt
moved out of the early and into the middle stage of the transition, the gap continued to widen, as the next
doubling ook only 50 years, when the population went from 9.7 million 10 19 million in the period from
1897 10 1947 (See Fig.5). During this same period, schistosomiasis went from being a minor diseass o2
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major epidemic, and the dynamic behind this, which involved both the demographic and agneultural
sectors, will e discussed along with the agricultural transition..
After Waorld War 11, the population again soared for two primary reasons. First, the

past-war importation of public health technology, including many pharmaceutical products, significantly
decreased death rates. The effect of improved medical technology is evident in looking at the plummet of
crude death rates (CDR), which fell 66% in the 40 years after the war (DHS  1988). Second, the decline

in births did naot keep up with the decline in deaths. With the exceprion of an imtial post-war habhy boom,
fertility also declined after World War 11, but at a muoch slower rate than mortality,  So while the CDR
experienced a 66% drop from the 1940z 1o the 19805, the CBR fell by only 20% (see Fig.6) in this same

time period (DHS 1988).
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The failure of birth rates to decline in equal measure to mortality rates led to vet another doubling
af the population from 1947 to 1975, leaving the wtal population at 36 million (Issa 1982). Once again,
compared o the previous doubling, the doubling time decreased from 50 years 1o 28 years. In the following
ten years, if the drop in birth rates had not stagnated from 1975-1985, then the gap between crude hirth
rates and crude death rates maght bave shrunk more considerably (see Fig. 7). The canse of this stagnation
i not clear from the available literature. However, because birth rates failed to decline during this decade,
population growth rates rose, and only in the Tast five years have they begun 1o taper off again (see Fig &)
Cverall, then, births jumped relative to deaths, and unlike the second half of the nineteenth century, the
second half of the twentieth century has experienced rapid population growth in spire of overall falling
birth rates. This trend is in line with exponential population growth (see Fig.9), in which the decrease in
birth rate is not immediately followed by a decrease in the absclute numbers of pecple. The lime lag
between them is due to the fact that even if barth rates are declining, the actual population will increase
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until decreases in birth rates are great enough to reduce fertility rates to replacement levels. This has yel to
happen in Egypt. and consequently, the population stood at 52 million in 1990, half of another doulling
complets,

That there has been any decrease in birth rates over the last 35 vears m Egypt 15 due 1o the
availability of contraception methods, which the government began promoting in the mid-1960s with the
creation of both the Supreme Council for Family Planning and the Family Planning Board. Bul even though
965 of women know of both a method and a source of contraception, only 38% are currently using family
planning (see Fig 10, leaving Egypt still in the middle stages of the de mographic transition (DHS 1985,
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This transition has left Egyp in dire demographic steaits, both in terms of population age siricture
and population density,  As of 1990, 395 of Egyptiuns were under age 14 (World Bank 1993}, and if high
fertility rates and declining mortality rates continue, this age distribution will reman: heavily weighted in
favor of the youngest age groups, and may even intensify. Egypt's total population density is enly around
S0 inhabitants per square km, which seems to be comparable 1o countries like the United States and
Canada, but less than that of Europe and most of southeast Asia (see Fig.11). However, this is quite
misleading, because population density in inhabited areas is approximately 1300 inhahitants per square
km, wice as dense as Smgapore and three times as dense a5 Hong Kong (see Fig. 12}, this same distortion
may be present in other countries like Mexico, which is known ta have very crowded uban centers ‘which
support a disproportionate share of the popelation. Far Egypt. this huge dispanty is & function of the fact
that despite a total land area of 1,001,450 square km (World Bank 1993), the population of approximately
35 million people can live only on the 4% of the land that is nat desert, which is almost exclusively in the
narrow Nile River valley and the norhern Delia region (see Fig 13). The implications these facts hold for
the ransmission of schistosomiasis will be discussed in conjunction with the epidemiological rransition
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THE AGRICULTURAL TRANSITION: RESPONSES TO GROWTH

Just as population growth rates went through transion, so, oo, did agricultural practices. In fact,
the demagraphic transition necessitated the agriculiural one. The doubling of the Egyptian populanon from
1800 1o 1887 certainly also doubled the demand for food, It was then that pressure was exered upon the
tarming class (o increase agricultural outputs. Drake (1992) pomts out that worldwide agricultural output
has been able to increase along with population and meet food demands due 1ol) the extension of the
amount of land under cultivation and 2) the improvement in land productivity, He states that the
agriceltural transiticn cocurs when the source of greater agricultural output shifts from land extension 1o
improved productivity

In Egypt, however, It could be argued that the transition occurred in almost the opposite direction
Phat is to say, its desert climate put It in a unigue situation, making it easier 1o improve upon the
productivity of existing farm land, which is known for some of the nchest soil in the warld. than to bring
never-farmed desert into cultivation.  Thus, Egypt more or less increased outputs initally through yicld
improvements, then through expanding the amount of land cultivated, Improvement in land productivity
began in the carly 19005 a5 the Brtish, who ruled Egypt at that time, introduced persnnial irrigation (by
iweans of irrigation canals) to replace basin irmgation (by means of the anmual fiood waters of the Nile) in
order 10 boost cetten production for export o England. Land that had supported only ane crop per vear for
the previous five thousand years was now able to support two, and In some cases thres, crops per year
(Heyneman 19715 Therefare, of the total land under cultivation, the propomion under perennial Frrigation
increased while that under basin irrigation decreased.  These initial perennml imgation schemes were
significantly expanded with the water made available by the construction of the Aswan Low Dam in 1934,
and again with more imgation water supplies due to the building of the Aswan High Dam in the late | 965

D to ncreased cropping infensity, the subsequent nse in productivity may have met the growing
food demands, bot it alse may have fucled them. Specifically, expansion in the amount of land under year
rounl cultivation translated into a greater need for agriculteral labor, especially since only in the kast thirty
vears has mechanization figured into agnculural practices on a large scale, This elevated labor demand
may have been satisfied by increasing family size, only serving o reinforce the already burgeoning
population growth and food demands.  IF so, the demegraphic transition, in which births were quickly
autpacing deaths, was amplified by the agricultural one. It is very likely that a positive feed-hack loap
domimited between these two transitions,  This highlights Drake's theory that transitions within sectors,
agriculturl, demographic or ctherwise, do nat eceur in isolation, but constitute a family of fransitions
which can serve o maximize or minimize each other.

However, gains w producovity per umit of land by means of greater crapping Intenzity did not
came without & price.  Gone was the valuable yearly flooding of the Nile, which brought with it the
deposition of tons of organically rich soil.  Consequently, Egypt tumed to the use of chemical ferilizers to
replace these lost nutrients. This practice ushered in a wnique dimension of the agviculiucal transition,
Specifically, the sowrce of improved productivity per unit of land cultivated shifted from increasing
cropping intensity to increasing wse of chemicals and mechanized tools. Data regarding the proliferation of
tractor, harvester, and fertilizer use is available beginning in 1970 (see Fig. 14), which was also about the
same time at which the Aswan High Dam was completed, Only the number of tractors in use may bhe
leveling off, and that could be due (o the greater efficiency of more modern machines, which slows the
demands for new ones. Fertilizer use shows no signs of slowing down, however, and harvester use, thostigh
rii as widespread as tractor use, also appears to be increasing,

With the aid of these toals and fermilizers, Egvpl was able 1o increase s total food production by
atmast 100% from 1970-1990. At the same time, food production on u per capita basis grew by only 205
(see Fug. 15), and the doubling in total feod production did not keep pace with population growth. The low
figures. in both total food production and per capita food production for the pericd 1975-1980 are
unexplained, bul may have been cansed by problems with salimity levels of imgation waters, or some ather



unknown climatic or environmental conditions. Thus. persistently high rates of population growth will
probably exert even more pressure on farmers 10 ruse agneuliure yields even higher, and the conunued
growth of mechanization and fertilizer wse 15 fikely. This will complete the transition from more jnrense
cropping to greater use of chemicals and mechanized fools as the source of mmproved agricultural
productivity, The implications this holds for schistosomiasis transmission rates will be examined in terms

of [uture policy recommendations.
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THE URBANIZATION TRANSITION: SHIFTS IN POPULATION

Almost all internal migration has been in a south to north manner towards Cairo and (he Delia
regions, with little movement 1o the east or west (Tbrahim 19800, Surrounded by an inhospitable desen that
constrsins movement n these directions, the narrow Nile River valley 1s all that supports the populations of
both Upper and Middle Egypt (se¢ Fig. 13). As a result, most of the northward migration has been directed
primarily toward the urban governorates of Cairo and Alexandria from the mural governorates of Middle
and Upper Egypt, with some movement also directed at the eastern coastal governorates of the Suez Canal,
Red Sea, and Sinai . This urbanization transition ., which is drven by both rural 1o urban migratien and
central city population growth (Drake 1992), stems from many push and pull factors.

Push factors are those negative conditions of one's native residence which produce the urge o
leave, and pall factors ure the sttractive conditions thar, once the decizsion o leave has been made, induce
movemen! to a specific localiny.  Push factors in rural Egypt include increasing population density as a
part of the demographic transition, as more and more people inhabit a fixed amount of land, Thizs can often
lead 1o smaller land boldings per family and a subsequent decrease in living standards, In addition,
supplies of clean drinking water, electricity, and other modem amenitics may be in short supply. These
cembing with the pull factors in urban areas, such as perceived economic opporuenity and better pocess 1o
health services, to induce large scale rural to urban migration. Some factors may work in both directions,
including education.  For instance, m the rural areas, those who are educated may be pushed to leave
becawse they cannot utilize their education to the full extent i 4 rumal setiing, while those who are
uneducated are pulled to urban settings in search of educational opporunities

For Egypr's urban districts, the pull factors are very strong, as the growth in cities with a
population of one million or more inhabitants indicates (see Fig. 16 Rural dwellers as a percentage of the
total populaticn fell from 81% i 17, to 52% in 1990 {WRI 1992), and urban residents are projectad 10
cutnumber their rural counterparts by the year 2000 (see Fig 17). Whether thse projections are made on
the hasis of current roral 1o urban migration patterns alone, or if they also take 1into account rural vs. urhan
fertility rutes as well, is unclear. That knowledge is important 1o the accuracy of those predictions since
rural fertility rates are generally much higher than urban fertility rates, with recent figures showing around
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3.7 births per rural woman, and 3.7 hirths per rural woman (DHS 1988). Either way the projection 15
made, the shift in population distribution would not be so alarming if it wers not for the ahsence of
carmesponding industrial growth that vsually accompanies such urbanization, employing the new wurban
mhabitants and providing an economic base to ensure that migration improves their standard of living.

This accelerated wrbanization, fueled by cut-migration from mural areas of Upper and Middle
Egypt as well as the Delta, was and continues 1o be most profoundly directed woward Cairo and Alexandria,
resulting i very uneven population distribution. Intersstingly, approximately 80% of migrants moved from
the: rural countryside to-either Cairo or Alexandria m one step.  That 1s, they did nat move 10 cities of
mtermediate size before moving to Cairo or Alexandna, bur instead moved there directly. The proportion
of the total population living in Cairo and its suburbs was 6.3% at the turn of the century, 17% in 1976,
and almaost 23% in 1990(see Fig. 18}, but similar figures for Alexandria were not available, This increase
in sheer size is partly accounted for by the swelling numbers of migrants, representing 30% of Curo's
population as of 1970, the last year mentioned in the literature. The Suez Canal, Red Sea, and Sinai urban
centers have an even larger propartion of migrants, ranging from G0-75%. thouwgh they possess amaller
shares of the Lotal population (Ibeahim [982).  In exactly what manner this urbanization transition is likely
Lo affect the transmission of schistosomiasis will be discussed in the mext section
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THE EPIDEMIOLOGICAL TRANSITION: CHANGES IN DISEASE

Schistosomiasis is an infectious disease; so changes in its transmission are central 1o the
epidermological transition. This teansition is marked by a shift from infectious discases In young age
groups to degenerafive diseases in older age groups as the pnimary contrbutor 1o menality and morbidity,
The early stages of transition yield a deop in infectious disease rates, ofien due w0 higher standards of living
and improved samtation and kealth care, and subsequently in death rates. As this happens, degenerative
disease figures more prominently into overall morbidity and mornality rates than does infectious disease
(Drake, 1992).

Egypt was well on its way lo making this transition during the middle of the last contury. As was
cited earlier, the inihal stages of transiton occurred from the period 1840-1860, as small pox and cholera
were wiped out by mass vaccinations, and death rates declined accordingly (Panzac 1987), But shonly
after these diseases were eliminated, the epidemialogical transition stalled because schistosmiasis became
the new infectious scourge, infecting between 142 and 34 of the population by the early [930% (Scon
1937).

The dynamic behinad these alarming prevelence rates illustrates the interdependence of fransitions.
Both the agricultural and demographic transtions were instrumental in precipitating the explosion of
schistosomiasis, thus impeding the contineation of the epidemiological transition at the turmn of the century.
Miller (1978) recognizes these interactions, saying, "Population growth is a frequently ignored b
important aspect of schistosame fransmission.”  As previously mentioned, the high rates of population
arowth characteristic of the middle stages of the demographic transition resulted in greater food demands,
therefore there was mare incentive 1o develop agriculwral land by introducing multiple cropping in already
cultivated land and by reclamming desert lands with large frrigation schemes. Perennial imigation prevenied
the land from drying out between floods, and in turn provided a prime habitat for the intermediate smail
hosts of schistsommiasis.  Without the advent of these suitable habitats, schistosmiasis would not have
flourished in Egypl

Muorcover, the doubling of the population meant higher absolute numbers of people who coukd
possibly be carriers of the parasitic disease. thereby increasing the likelihood that water supplies could be
contaminated with schistosome eggs. Also, as population growth cutpaced available land space, population
density increased, and that may have raised the intensity of contamination ss well, though there is no
literature available to supporn this speculation

Bur after these interactions combined 1o allow the ininally rampant spread of schistosomiasis, the
rates of infection themselves underwent transition.  After peaking in the late [930s- 19405, they have
steadily decreased. Table. | summarizes both 8, haematobinm and 5. mansoni infections over time for the
Nile Delta region as well as Middle-Upper Egypt (Miller 1978).

TABLE.I: Schistosomiasis infection rates in the Nile Delta & Middle-Upper Epypt

Year DELTA MIDDLE-UFPPER EGYFPT
5. haematobium S, mansoni 5. haematohiom . muansont®
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[n the Delta, the decline in 8. rmansoni seems to lag behind that of 8 haemarobium for reasons thart
are not elear. Concentrations of 5. manseni lend 10 be in the southem half of the Delta and that may be due
tar the distribution of the snail intermediate hosts, differences in farming practices, and increased irfgation
m conjunction with land reclamation projects in those areas,  Whether these same lactors are tied o the
slower decline of 5, mansoni is also uncerain. In Upper Egypt, 5. maasoni infections have rarely if ever
been diagnosed, presumably becavse the intermediate snail host does not reside there. S faemarobium
mnfections fell as they did in the Delta, bt to a slightly lesser degree.

The differential drops between 5. haematobivem and 5. mansoni are difficull o explam. B aside
from that complication, there is speculation that early reductions in infection rates may have been due 10
environmental conditions of unknown origin (Michelsen et al. 19931, On the other hand, more recent
reductions may represent the implementation of wimproved prevention and control efforts by the government.
Some of those efforts include safer and more effective chemotherapy in the form of oral, single-dose
prazinguantel, better trained health care personnel and the standardization of dipgnostic techniques.
Educational media campaigns aimed at keeping villagers from using canal waler for domestic purposes and
as a place of urination and defecation, provision of piped water, and snail cxtermination through the use of
chemical mollouscicades have helped in driving down schistosomiasis prevalence. Unfortunately, there is no
data available on the extent of these efforts, making it difficult to quantify their impact.

Cither factors may have contributed to the dechine as well, including the urbanization transition and
accompanying modemization.  Specifically. mass rural 10 wrban migration could have produced a
perceived shortage of farm labor, thus driving farm wages up, and indecing farm owners to mechpnize
(Richards and Martim 1983}, As a result, traditonal smigation water pumps like the Archimedés screw,
which require the operator to wade in the water of the irfgation canal and put himself at high nsk of
schistosomiasis infection, were gradually replaced by mechanized pumps. Because prevalence of 5
mansoni and 5. haematobivm infections have been traditionally higher in farmers and farm laborers than in
any of the other occupational careers throughout both the Delta and Middle-Upper Egypr, this
mechanization could have contributed to the decline in prevalence rates,

In additicn to that indirect manner, mass orbanization, by shifting the balance of rural vs. urban
population, decreases the absolute mumber of peeple that need to expose themselves o high risk
agricultural cccupations, and thus the absolute number of people contaminating water supplies falls. Not
only that, but urban inhabitants have water for domestic vse readilv available from non-canal sources,
eliminating their exposune, while prohibitions agmnst defecating and wrinating into walgér sources in an
urban setting may additicnally dnve down the possibility of transmssion.  Also, higher lneracy rares and
educational levels of urban residents a< compared to mural dwellers make mass nformational and
educational campaigns more successful. All of these features of urbanization may have aided in decreasing
levels of schistosomirss infectuons.

CONCLUSION: IMPLICATIONS FOR FUTURE POLICY

Mumesous studies have been undentaken to assess the prevalence of schistosomiasis, danng as far
back as 1935, However, there has been little atempt 1o look at the whole of Egyptian society and examine
the interacting factors that led to the surge of infection rates around the turn of the century and through the
1930s-1940s, as well as the dechine that has since followed., Looking o the agriculiural, demozraphic,
urhanizaticn, and epidemiological sectors lluminates the mechanisms behind the spread of schistosomiass,
as they include the variables principally invelved in its transmission.

in light of how these sectors have been shown to interact, the policy implications of this analysis
regarding the schistosomiasis problem are as follows:



fa) It the demographic transition does not move into the late stages soon; population growth may
thwart the further decline of schistosminsis in two wavs.  First, high rates of population growth will
conunuously and more prominently contribuce o the voung age siruciure of the Egyptian population, Clder
children and adults twend to scquire immamity 1o re-infection when exposed to continued lrmnsmmssion
(Butterworth et al. 1985), while younger children remain susceptible and thus become quickly and more
infensely re-infectad.  Thus, as the whole of the Egyptian popolation becomes younger, the ransmission
cycle may be intensified and 1t will be more difficult o keep infection rates down, requinng mare resources
1o maintan currently lowered levels of prevalence

Second. even ift population growth rates slow. total population will stll increase. as will density.
Thiz could then mtensify the transmission cvele, and’ consequently, the severity of contammation of
domestic water sources with (he schistosome purasite.  Therefore, Egypt has great incentive 1o curb
current rates of population growth by making family planning options more accessible, relinble, and
understookd by men and women alke.  Also, studies should be undertaken to determine the effect of human
population density on all aspects of the cycle of schistosminsis tronsmission, especially inomurel arcas whene
fertility rates are higher than in urban areas and greater occupational exposure exists. Not only that, but
with expanding rural to urban migration, migranis may act as carriers of the disease to increasingly dense
urban centers, and the potential for runsmission there needs to be more thoroughly mvestigaed

(h) The second wave of the agriculiural transition, samely the shifl from grester cropping infensity
to Increasing use of fertilizer and mechanized tools as the source of improved agriculiural output, could
also possibly mfleence future rates of schistosmissis infection,  Higher and higher rates of ferilizer use
mzans higher levels of nitrates 0 munofT waters Trom fertilized agriculiucal land.  Inoturn, thes mibrate-
ennched water can support more vegetation and algae, which are food sources for the intermediale $nail
hosts of schistosemiasis. As fertilizer use expands, snuil populations may follow sccondingly (e Fig.2).
To the author's knowledge, there is no published matenal 1o suppart this speculation, but studies should be
underaken 1o investigate this possibility. Currently, it is problematic to assess the situation becavse of o
lack of baseline studies of nitrate levels and snail populations in the canal wsters, especially in light of
activines such as chemical spail exemmunation

Also, while expanding fertilizer use miy facilitate the spread of schistosomiasis by allowing for the
expansion of the intermediate snail host population, that could be entirely counteracted by the trend rowarnd
greater mechanization in Egyptian agriculture, which has the potential to elimale, or al least greatly
minimize, human contact with schistosome contaminated waters, breaking the trnsimnssion cycle. Already
this mechanization has minimized contact, but again, the the scope of this trend is oncertain, The ohsiacles
and incentive sto mechanize Egyplian agriculiure should be carefully studied inoan effort o determing if
mechamzation alone will progress to a high enough level so as 1 break the ransmission eyele completely,
[ addition, o detailed analysis should be made as to how these twa components of the most recent
agricultural trangition will serve 1o maximize, minimise, or negate cach other with reapect (o schistosmiasis
fransmission,

() Finally, the urbanization transition, as it progresses, will most likely continue to aid m the
decrease of overall prevalence rates, for all the reasons previously cited.  But there is the possible danger
that urban sprawl occurs so rapidly that a disproportionate share of the country’s resources are allocated io
the muinienance of urban services—which is actually the current case in Egypr-—-ar the expense of sl
enes, Therefore, the provision of schistosomiasis control measures may suffer, neluling the availability
and maintenance of rural health units and personnel, medications, pipsd water supplies, and snail
exterrmnation chemicals, all of which are vital in maintainiog low infection rates.  Fortunately, this
outceie 1 complelely amenable to poltical will, and the govermment has complete control over this
possibility, Every step should: be mken to ensure an equitable distnhution of esources 1o combal the
schistosomiasis problem.
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ALL SCALE FARMING IN THE ECUADORIAN ANDES

Caroline Stem

_ _The landscapes of the high Andes are among the most breath-taking in the world, offering
diversily in climate, altitude, flora and fauna, The mountain range stretches from Venezuela in

the North to the southemn tip of

South Amereco, transecting many of the countries througl which

it passes (see figure 1) Bordered 1o the West by coastal lowlands and o the East by the

Amazonian rainforests, the Equ
variation in elevition creates

rtorial Andes boast elevations greater than 6,008 meters, This
diverze ecosystems, ranging from cloud foresis o deserts (o

fighland meadows (or padramoy).
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Figure 1. Andean moumrain mnge | Adapeed from Koapp 19915

While this diversity affords spectacular scenery, il aiso presents tremendous challenges o
its inhabitants who must work with their natoral environment (o meet their duly needs,
Throughout the Andean highlands, where small scale agriculture predominates, peasants often
must farmy up steep mountain slopes, spanning several thousands of feet in altiwde. These slopes
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composibon.  Parming under such a diverse ecosystem would present a formidable challenge wo
even the most highly trained and éxperienced agronomist or ecologist.  Yet, until recently,
peasant farmers have been able to work in harmony with their environment, providing sufficient
Foand for their famlies by employing sustainable strategies with minimal or ne damage to their
surroundings,

Recent pressures, however, have upset the balance between subsistence and sustainable
utihzation of resources. These pressures include governmental policies encouraging fand
degradation, expanding populations, increasing poverty and national and international marker
demands. These factors have forced indigenous farmers to farm marginal lands, decrease fallow
periodds and adopt destructive practices, all leading to undesirable cutcomes such as high soil
erosion, desertification and unsustainable mates of resource use. The consequent upsel in Lhe
ecosystem equilibrium has prompted many investigaions which have concluded that indigenous
farmers lack the scientific knowladge necessary (o best use the land and have caused the current
state of degradation through ignorance. Such views, however, ignore the underlying causes
mentioned ahove, as well as deceptively imply that modern methods of agriculture are those that
best utilize natural resources.

This paper will examine the small scale farming systems in the Ecuadorian Andes to
assess the inherent sustainability of peasant agricultural methods, highlighting the systems’
attributes and shoricomings. It will compare techniques utilized o commercial farming
procedures, discussing the feasihility of each in the Ecoadorian Sierra. Altention will be directed
to the external factors and policies which have affected small scale farming, emphasizing those
which have promated land degradation. The final section will address policy impheations and
alternatives o minimize resource Jepletion and destroction.

Ecuador - Background Information

Straddling the equator on the Pacific coast of South Americh, Eouador 15 a samall, vel
exceptionally diverse nation.  Although only the size of Colorada, the country consists of Four
distinct regions: coastal lowlands, Andean highlands, Amnazonisn rainforest and the Galapagos
Islands. Ecoador's present population of approximately 11 million is comprised primarily of
Indigenous groups (40%) and Mestizos (40%), descendants of mixed race. European {10-15%)
and African (5%) descendants account for the majority of the remaining 2%

Although Ecundor is the second largest exporter of petroleum in South Amenca, it i also
ong of the most impoverished nations in the Western Hemisphere.  Like most developing
countries. Ecuador 15 burdened by high extermal debt, Intemnal inflation rates, which hover aroumnd
SHE, create further stress for its government and people. whose incomes do not match this pace,
In 19%1, the country's Gross Domestic Product was S1HLE billion, or 51,000 per capita {World
Bank 1991). Inegualitics of income distribution are significant, as evidenced by the country's
glohal ranking as fourth in percentage of national income received by the richest 10% {Kuorian
1991}

Ecuador has traditionally relied upon a single export product o support its economy,. On
three occasions during the last 100 years, these products have offered prospects of a solid
financial future for the country. On each oceasion, however, due 1o varions market forces and
external factors, the products failed to meet long-term expectations. At the um of the twentieth
century, Ecuador was the leading exporter of cocoa, bul by the mid 1920'%, crop disease,
competition, and the Great Depression eroded this position. Dunng the pericd 1948-52, bananag
exports grew tenfold, forming the base of the Ecuadorian economy doring the 1950s and early
1960, In the mid 19605, however, a substantial drop in the volume and value of exports
significantly degraded the financial importance of the banana indusiry to the economy. Bananas
were replaced in the marketplace by petroleum shortly after the 1967 discovery of vast amounis
of petroleum in the sparsely populated Ecvadorian Amaceon, known as the Oriente

Despite the importance of petroleum to the Ecuadorian econemy, agriculture still plays an
mmpartant role, contributing approximately [5% 1o the Gross Domestic Product in 1986 {World
Eesources Institute 19%2-1993). Moreover, the decline in the world market prices for oil during
the 1980s has further strengthened the importance of agricultlural activities to the Feuadorian
economy. Most agricultiral activity takes place in the Coast and Sierra, although the Amazonian
sector his expenienced significant Increases in farming during the last couple of decades. The
coastil ared 15 primarily dominated by commercial farming activities, producing tropical crops for
export, such as bananas, cacao, coffee and sugar cane, In contrast, the Sierra highlands support



essentinlly small scale peasant agriculture, characterized by production of cercals and tobers
including potatoes, barley, legumess amd wheat,

Ecuadorian Andes

The Ecuadorian portion of the Andes can be subdivided into four distinet regions: the
outer faces, northern hillswdes (pdromaos), northern valley bottoms and the southern siemma (=ee
figure 1). The outer faces encompass clevations from 1,200 to 3,008 meters on either side of the
mountain cange. The climate s humid, with precipitation exceeding 2000 mm. per year and o
median temperature of 20° C. During most of the century, the outer faces have remained
ingecessible and covered with forests. During the past 25 vears, however, colonization has
increased dramatically, leading to widespread fogging and soil loss from steep slopes (Southgate
and Whitaker 199245,

The northern hillzides and paremes  extend from just north of Cuenca o the South o
Ecuador’s northem border and include steeply sloped lands, as well as the gently sloped meadows
of the high mountains.  Rainfall and temperatures vary dramatically according to changes in
altnude throughout the region, with less rainfall and lower temperatures typical of higher
altitudes.  During the second half of the twentieth century, the agricultural frontier has heen
steadily advancing intoihis area. Soil eresion and declining fertility are incessant problems m the
nocthern hillzides and paramor (Southgate and Whitaker 19%92a].

The northern valley has temperatures averaging 127 - 18" C and fends to be the driest
region of the sierra.  This mild climate has historically attracted settlement. Significant quantitics
of beans, potatoes and other crops are produced in this region, despite shifts o ?:'.'g-ulfmk
production due to relatively higher market values of dairy and meat products as compared (o
traditional Andean crops (Southgate ond Whitaker 19%92a).

The finul region of the Ecusdonan Andes, the southern sierra, extends from just north of
Cugnca to the Peruvian border in the South, Temperatures and sainfall are siomlar (e other areas
of the Ecuadorian highlands. with average tempemtures ranging between 17 C and 15° € and
average rainfall from 6K mm to over 1,000 mm.  The most distinetive characteristic of the
southern sierra is its soils, which, unlike the resl of the Ecvadorian Andes, are not of recent
volecanic origin.  Another distinction lies in the wrban competition for land well-aunted 1o farming,
as the prime fertile land lies in the vallevs in which people tend to setde, In general, conditions
for crop production are much less favorable thon in the rest of the BEcoadorian sierra, Caitle
ranching 1s the major sctivity throughout the region. Poverty-stricken peasant farming systems
surrcind Cuenca and Azogues (Southpgate and Whitaker [992a).

While the regions of Ecuador's highlands vary considerably, this paper will analyze the
small scale farming systems within the area as a single entity. Lack of data and research
diztinguishing between the different ecosysiems prohibils an inter-region analysis.  Some
attention, will focus upon the outer faces of the Andes and the southern sierrn, bt mast emphasiz
will center upon the nomhern hillsides and parames and the northern valley bottoms, as these
regions tend to be the most stmilar in climate; topography and agricultural sctivities, In general,
reliable sub-national data is virtually non-existent, with the exception of a few small, specialized
studies. Consequently. much of the analysis present in this paper focuses upon either urban/rural
scparated data or aggregate national data with extrapolations made to the Andean region, These
extrapolations are based upon the tvpes of crops, the amount of cattle ranching, the size of farms
und other factors which differ from region to region.

State of the Land

Cine of the most notable features of land degradation in the Andean highlands 1= high
rates of soil crosion. The Andes, like many young mountain chains, are characterized by
precipitons slopes and the easy displacement of surfeoe matertals, Potential sail loss is great in
47.9% of continenial Ecuador, especially. along the cuter faces of the Andes and the sides of
intermontans valleyvs. As illustrated in figure 2, erosion is active orin the process of becoming
potive mn 12.1% (313,000 ha) of the country and is particularly severe in the Sierra (Southgule and
Wihinlaker 19920},

Agricultural activity greatly accelerates overland erosion. Soil loss rales are especially
high on small farms where erosive crops such as manze are grown and where erosion contral
practices lend to be undeveloped or under-utilized, Consequently, land productivity has declined
rapidly in the Sierra with over 341,000 hectares (60%) of cropland abandoned or converted to



pasture since the mid-19608 (Southgate and Whitaker 1992b). Indeed, with an mmnual gronwth mate
af 2% in cropland and pastures, Ecuador is one of the highest in Latin America {sec figure 3).
This growth m pasture has come af the expense of 4 decling in forest and woodland area. The
peasant farmers’ endless search for increasingly scarce fertile soil continues to expand the
agriculturyl frontier, simultancously decreasing total forest and woodlands
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Figure 2. Active of potentind erozion throughin BEcoador ¢Adapded from Souibgale 159902a)

Further complicating land degradation is the practice of livestock grazing on the
abandoned lands.  Contemporary livestock production in Ecuador dates back to the Spanish
colonization. The livestock introduced were different from the native camelids in that the new
species had sharp, cloven hooves which fracture the soil. In addition, sheep, canle and goats
produce more damage than llamas, as they are more adept at digging out stems and roots beneath
the soil surfece. Consequently, they can cause greater harm to Andean pasiures where plants are
not adapted to heavy grazing (Southgate and Whitaker 1992a), Regeneration becomes less and
le2ss likely as these lands continue to be used for ecologically-incompatible purposes
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Small scale Farming

This paper will refer o small scale, peasant and indigenous farming systems as those
which involve relatively small plots of land (less than 10 hectares) owned by familics who rely
upin the crops primanly for subsistence bul may also generate modest surpluses for sale in local
marketz. Emploving this definition. the Andean highland agricultumal systems ane predominantly
small scale, while coastal systems ane primarily commerncial.

Much of the literature refors to peasant farming systems as “traditional™, 11 1§ imporan,
however, (0 recognize that such terminology implies that the methods wsed have not been
influenced by extermnal forces. In reality, there are very fow truly traditional agricultural systems,
as thereare few societies that have not been exposed (o modem societiez, Spanizh colonization of
the Americas in the 15th century influenced both Arddean and Latin Amencan agriculture through
the introduction of non-native crops, livestock production and European technologies, With the
colonization and adoption of European crops and methods came a loss in the base of empirical
knowledge gathered over thousands of vears. In addition, European exploitation of the natural
resources through mining impacted fanning methods, For example, mining activities in Peru led
mountain dwellers o abandon hillsides, leading to the gradval disappearance of terracing. When
they resettled in later years, they did not observe this technigue (o prevent erosion, Nicalo Gligo
asgerts that despite European introduction of a considerable amount of technology, many
indigenous groups still cultivated in the traditional, pre-Colombian manner and consequently only
partially lost their ccologically-adapted practices (Alticr and Hecht 1990), Thus, when refeming
o small scale farming syvatems and indigenous knowledge, it is imporant o bear in mind that
bath pre-Colombian and European methods have played an important mele in shaping them,



Prosent small scale famming typically employs methods requiring intensive human labar,
relying wpon minimal extemal inputs, with little or no use of fossil fuels. Production is primarily
for family subsistence, although many fammers do generate surpluses for local markets in order Lo
supplement their income,  Other activities such as plant gathering, cattle raising. handicraft
prowduction, fishing and off-farm labor also complement their income,

The technigques utilized by peasant Tamers are highly dependent upon the climate and
topography typical of the region. Many practice swidden agriculture, more commonly. Known as
“glashoamd bum”™, This method invalves the cutting and drying of brush or forest and subsequent
hurning of the area. The bumed vegetation serves as a rch ferilicer, but this technigue exhausts
the ferility of the soil within one to two years, at which time the land must lay fallow for 10-20
years.  Such methods have been hailed by muny development specialists as evidence that
indigenous groups are ignorant and lack scientific knowledge to farm in harmany with their
environment., Swidden agriculture, nevenheless, can be effective in weed and pest control, 4
well ag ecologically-safe. It does, however, depend upon insulation from population pressures
angd the demands of commercial agriculture (Schusky 1989). As there are lew populations tal
arc isolated from these forces, this practice has not been sustainable in most of the Andean region,

Latin American, and Andean peasant farming {8 characterized by complex cropping
micthods such a8 polycultures and aproforestey systems. These technigues serve to minimize nsk
of crop loss 10 pests, disease and natural disasters and exhibit several other ecological properties
such as hiodiversity, nutrien! recvcling capahilities, aml goil and water conservation features,
These methods, as well as swidden farming, are only a few of the many practices utilized by
Andean farmers, The fellowing section which will address both advantages and disadvantages (0
peasant farming amd will provide a more comprehensive picture of small scale farming,

Advantages of Small Scale Farming

As the primary foces of this paper is the ecological effects of Andean peasant farming
practices, most of the advantages and disadvantages presented will emphasize eovironmental
impacts,  As previowsly discussed, small scale farming systems make minimal use of extemal
inputs, For example, many use manure for fentilizer rather than invest in costly products. They
also enhance soil ferility through the wse of irrigation, periods of fallow, motation and the
harvesting of ditch and tank silt (Kmapp 1991, Similarly, many farmers use complex cropping
systems in order to minimize crop damage due to insects and other pests.  These methods
diminish the need for pesticides which pose health threats o fanm workers and consumers, as well
as environmental hazards through thelr interaction with land, water amd air ccosystems,
addition, becanse many small scale producers do not rely upon pesticides, they are less likely to
expertence long-term problems, such as pesticide-resistant strains, While both of tese practices
may be, in par, economically-motivated, the end result is less land degradation.

Multiple cropping, amuher peasant strategy,. involves cither more than one crop
pccupying the same land simultanecusly or 4 crop rotation sequence.  As Stephen Gleissmin
notes, multiple cropping resulls in increased production and more efficient resource use, since the
ld can be occupied for longer periods of time with no decrease in yicld (Altier aml Hechi
|99, For example, studics in Tabasoo, Mexico (ound that maize yields could be stimulated up
1o S0% beyvond monoeculture vields when planted with beans and squash (see table 1), While the
yiclds of beans and squash declingd. the ol yields for the crops planted together werne higher
than for an equivalent amount of land vsed for monocoliure crops (Altien amd Hechi 1990).
While this study did not focus upen Amlean agriculiure, it is merely presented a8 an example of
the merits of multipls cropping sysicms,

Another environmentally-sustainable practice typical of Andean highland farmers is the
uze of animal and human power as opposed 10 mechanized strategies beavily dependent upon
miachinery and Tossil fuels. A secondacy benefit of the use of animal power is the increase in the
amaount of manure availahle for use as ferlizer,  In addition, the domestication of ammals
provides many families with a complementary source of food, as well as income through market
sales, Cattle-mnching is often seen as a resource-intensive practice, bul Emest L. Schusky argues
that this does nol have o be the caze (Schusky 1989). He cites the impomance of animals for
traction and manure.  He also advocates the use of pastures on sloping lands unsuitable for feed
crops as cattle-grazing arcas. asscriing that proper management could reduce the impact upon
respurces, Whille the value of animal traction:and manure 5 evident, the raizing of cattle along



sloping lands would seem (o only add 1o the severe soil erosion characteristic of the Ecuaderian
Sierra

TABLE 1
Tields of Polycolture MaizeBean/Squash as Comparsd (o Monoculiures
Planted at Four Different Densities, Cardenas, Tabasco, Mexico
Source; ME Amador CAIGer and Heche 1599075

SMonocoliure densities

Piolyculture
Densitics of maizes! 33,0000 40y peO0D TOHLO0 S0, 0000
Yield (kehab GG) 1,150 1,230 1170 1.720)
Densities ol beans S, a0 e CER TR 133,200 4000
Yield (kg/ha) 425 T4 L hus L0
Densities of squash |, 20H) L8775 75000 0,000 1,330
Yield (ke I3 250 430 225 Rl

i Dengitics expressed as number of plams/ha.
B Yields for madze and beans expressed is dried grain, squash as fresh fruits

The environmentally-sustainable practices employed by small scale producers have the
additional advantage of being economically sustainable.  Indigenous cultivation stratégics,
characterized by crop variety, serve as an cconomic risk reduction method. A blight which may
destroy all priatoes would leave subsistence farmers less volnerable than those who practice
monoculture systems, as subsistence farmers would have other crops which may not be
susceptible o the same pest. Another potential economic benelit for small scale farmers is their
minimal relinnee upon extemal inputs such as fenilizers, pesticides and machinery, Anindirect
benefit of low pesticide and fertilizer use is the minimal eecupational exposure and presumably
lower health costs, In addition, minimal input use, due to its inherent sustainability, would sllow
the land 1o be used for a longer perod of time, funher iNCreasing economic gains,

Thus, the advantages of amall scale farming svslems are numerous.. They include [ow use
of external inputs, utilization of ccologically-sustainable rechniques such as polycropping and
crop rotation, and reliance upon intensive animal and human labor instead of mechanical labor,
While peasani farming is not a5 resource-intensive as commercial famming, it is charcterized by
severgl dispdvantages which interfere with its sustainability. The following section will gddress
some of these disadvaniages.

Disadvantages of Small Scale Farming

Several of the advantages of Ecundor's Andean peasant farming sysiems could also be
considered disadvantages. Most, however, deal with economic rather than envirommental aspects,
The primary ecological drawback of the small scale Andean farming systems is the practice of
farming up mountaln sides with liftle or no use of any crosion-evasive lechniques such as
termacing. - Although slope drainage features ane spmetimes constructed, producing semi-temioes,
peasanl farmers rarely employ bench lerraces or raised fields (Knapp 1991), Thus, most small
scale farming systems have substantially contributed (o the high rates of soil crosion in the
Ecuadorian highlands. While many people have directly linked soil erosion te peasant
agriculture, this paper argues that the systems are actiually an intermediary agent in the process,
with the underl yving cause being external policies, market demands and other factors.

Another disadvantage of subsistence agriculture is the intensive labor requirements,
Many farmers find themselves with little time available (o devote o other income-generating
activities. While the agriculture described in this paper is subsistence. it is nol self-sufficient,
Poventy constrints have ohligned families w0 underake other activities such as fishing, hunting,
handicraft production and employment outside of the farm in order to augment their incomes.
Intensive labor requirements leave farmers with little time (o devote to social and Family
activities, leading to a probable decline in quality of lile.



Farm production often falls shon of meeting household needs. The necessity for cash is
apparent in even the most remote Andean villages. Because their systems are designed for
subsistence, peasants are often incapable of penerating sufficient surpluses to sell in local
markets. This reality has led many to migrate (o urban arcas in search of emplovment. Problems
surrounding urbanization and migration will be discussed in a later section of this paper.

Under tdeal circumstances, subsistence Famming should exert little stress upon the
environment and should be sustainable, both ecologically and economically. This, however. has
nol been [he case in the Ecuadorian Andes. Many people in the development and science fields
have argued that peasant agriculiure systems degrade the environment and have led to severe
eroglon in the Ecuadorian highlands, as well as throughout the Andes, They argue that small scale
producers tack the scientific knowledge amd technology o effectively maintain their land, The
following section will explore altemative explanations for the causes of environmental
degradation,

Unsustainable Agriculiure - Cavses

This paper docs nol deny that peasant [amming systems have contributed o land
degradation in the Ecuadorian Sterra. Small scale farmers are often the direct link to land misuse
and deterioration, but to attribute the ecological degradation solely 1o their famming systems
would be to ignore the true underdying causes, Small scale Ganning itsell is not unsustainable, but
cxfernal factors hiawe Torced 0 o become increazingly =0, This section will examine separafely
each of these factors and how they have adversely impacted both peasant agriculture and land
deferiomtion.

Social and Economic Factors
Maverty

Andean peasants have historically constituted one of the most impoverished groups in
Ecuador. While Ecuador experienced a boom in growth during the 19708 as a result of petroleum
revenues, peasant economies have not shared in the wealth generated, Modemization of the
economy has actually increased inequalities belween social classes (See table 2). Policies
favoring commercial farming have forced small scale producers deeper into poverty, Table 2
emphasizes the inequity of income distibution between these two groups of farmers.

In order to mest subsistence needs, indigent farmers often must exploit natural resources
through methods that are unsustainahle in the long term. but profitable in the shont term. Such
micthods woukd inchede the raising of livestock on hillsides, the farming of stcep slopes ad (hee
expansion of agricultural frontiers (o increase privduction.  Approximately two-thirds of the
ingredse in production between the mid 19605 and mid [980s is linked (o the expangion of
agriculture into forcsts and other previously untouched environments, while improved
prsductivity only constituted one-thind (Southgate and Whitaker 1992b), Figore 4 illustrates ow
the growth in permanent pasture arca seems 0 be mirored by a decline in forest and woodiand
areqa. Figure 5 depicts the expected growth in pasture arca and the decling in forest amnd woodiand
arca, Unilizing a linear projection, actual permanent pastore area will exceed forest and woodiand
area within the next decade.

TABLE 2
Income Sovrces in Ecuador Sierra by Farm Size (1978)
Sowrce: Adapled from de Janvry and Helfand {Altien and Hecht 19907

Farm Hoame Med Paymenl  Trade (%) Handi-  Ag, Mon-Ag. Total per
Size ha)  Consumpiion  Monetary in Kincd crafis . Wages  Wages  Capita
A, Tneome Income (5}

-1 9.4 136 (L& | 43 o 40164 129
1-2 s 3001 I.2 4.2 2.1 250 252 e
2-5 6.2 4932 0y 4.3 1.6 15.5 129 124
S+3H) 14,7 .0 .01 .0 M. 540 74 210
H-160) 63 LA R Lo 5.2 i 1.1 4.4 Tl

IS 1.1 i 3.4 L4 ERH] e 44 5433
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In addition o promoting the exploitation of natural resources, poventy has also driven
smitl scale fanmers (0 generde surploges for markel sales and o search for outside labor. Most
peazant famers have found they must supplement their income through additional sources (e,
handicrafls, wage labor), as mongy dedved from sueplus sales contributes little 10 their household
income (see table 33 The need (o generate surpluses, however, may force peasands 10 uliiiee
unsusiainable lechnigques, including expansion of activities and the reduction of fallow periods.
Incaddition, they may be forced o devote attention (o sther income-generifing achvitics, leaving
leas tme o invest in conservation technigues. For thoze with litile land, the imponance of wage
labor and migration is heightensd,  Urban migration may lesd o coological degradabon by
serving as an incentive 0 exhaust all resources before abandoning the land. The following
section will examing in more depth how migration and circulation have led (o further laud
degradation



TABLE 3
Sources of Income - Select Andean Areas
Sonrce: Adapled from de Janvrey (Allien and Hecht 1990)

Share of income derived

RKegion Yoeur Farm Size (ha)  Share of Farm Farm Waoges (Mher
households ()

Cagmmarca (Peru) 1973 3.5 Tz 23 s .

Souith Bolivia 1977 (-5 Tl 35 = £

Sierr (Ecudor) 1974 5 7 a7 i 5

Coaat (Ecnadony 1974 (-5 T 438 41 i1

* Fom of wages and others = GH%

Mitiemad and Iniernational Markel Forges

Economics have played a strong role in altering subsistence farming systems.  With
global popalation expansion and increasing food demands, govermments throoghout the world
have twmed 1o commercial farming methods to fulfill these demands. National and international
markets have placed pressure on Ecuadonan farmers (o employ large scale monoculture systems
characterized by high yields, low labor inputs and heavy reliange upon chemical products and
machinery, These systems generally lead to extensive environmental degradation, including
contamination of soils, waters and air, depletion of germplasm and decreased goil fertiliy, In
addition. they are susceptible (0 epidemics due to the lack of biological diversity inhercnt in
morsenliore, Thedr elfect on Andean small scale farmers has been to exacerbate poverty through
increased competition which does not favor the low-yiell peasant-based system.

Mational sl inlernational mackets have stimulated the growih in coltivation of non-
native crops and industrial crops, such as bardey, tobeceo and coffee with @ resultant decling in
market value for indigenous highland crops. Glige asserts that these markets have contribuled (o
the cxpansion during the past century in the agricultural frontiers throughout Latin Americi
{Altieri and Hecht 19903, He also contends that in the past thirty years, Lalin American small
seale prisducers have losl o significant degree of food security due to the product specialization
demanded by international forces (see table 4). Andean farmers have not been immune 0 these
forees. They have seen o decling in the market values for crops, such as potato and com, in favor
of tropical crops, such as banana and cacae, While Ecuadorian ighland Tammers are prisarily
suhsisience famers. they do rely upon markets for seeplus income generation.  Declines in the
value of their crops, therefore, have exacerbated their poverly, ultimately leading 1o the
unstestainable wtilieation of law described carlier,

TABLE 4
Crowth Rates of Output of Major Crops in Latin Amerca Between 1950 and 1976 (%)
Source: Bemstein, Crow and Johnson 1952

Industrial and Export Foord

Cotton 1942 Beans Tx
Sugar cane 373 Maize i
Soya 447 Cassava 12
Tobacco 3} Wheal -41

In additicn, high demand among national and intemational markets for beef products has
fed many farmers o divert resources (o the more profitable but ecologically unsustainahle
livestock raising. The resource-intensive practice of cattle rearing has compounded soil erosion
and (he expansion of agriculiural sctivities., Figure 6 depicizs the growih in catlle-raising aciivities
in Ecundor as related 1o the growth in pasiure lands. This figore shows that a growth in permanent
pasture hazs followed a similar trend o the increaze in vestock production, It is possible fhat (he



greater emphasis on cantle mnching has heen a significant Tactor stmulating the growth of
PEFMANEN] pasiuee dred.

Permanent Pasture Area and Livestock Rearing in Ecoador
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Popiiladion Growili

Ecuador's high popolation growth, while charactenstic of most developing countries, is
one of the highest in Latin America (see figures 7 and 8).  The World Resources Institute
estimates annual population growth mate during 1990 as 2.56%., bul pradicts this rate will continue
15 declining trend in the future (WRD 1992-1993), Despite the declineg in growth rate, the
ahsolute population will continue 10 inerease and exert further stress upon Ecuador's resources,
The nominal increment in population will depend upon whether increases will follow a linear,
exponential or logarithmic model. While the World Eesources Institute depicts an almaost linear
increase in population, regression analysis indicates that past data more strongly resemble an
exponentially increasing population in Ecoulor (r2=0002, 95% 1), Figure 7 depicts the three
comespanding scenarios for Ecuador's population expansion. It docs not display o logarithmic
projection, as the r-squared valoe was guite low, r2=2779. Fegardless of which projection will
most cleardy paratlel reality, Bcuador's population is increasing at a high rate and will continue 1o
do zo well into the tweniyv-first century,

Population Growth aod Projection for Ecuador
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Ferility rates are considerably higher in the rural areas of Ecuador than in the urban
areas, The 1987 Demographic and Health Survey (DHS) reported that rural women have a globat
Fertility rate of 5.5 while their urban counterpants have one of 3.5, Thus, rural wamen woukd give
hirth toan average of 5.5 children over the span of their lifetime, while urban women would give
hirth 10 an average of 3.5 children. These differences were similar among rural and urban ancas
of both the Siema and the Coast, The DHS also found that the average age at first childbirth
among rural women was much younger than among urhan women (20.3 years vs, 23.8 years). In
addition, the survey found that knowledge, utilization and acceptance of contraceptive techniques
were conststently Iower among rural women than urban women, Religion, education awl cultre
as well ag access o heatth care services, play mmportant mles in these disparities.

Implications for environmental degradation in rural areas of the Ecoadonan highlands are
particuiarly severe. Nominal growth in population, both rural and urban, will place greater
demands upon the natural resources o sustain these numbers,  For example; increase in
populaticn will lead to even higher fragmentation of land, as lands are divided among Canily
memhers through inhertines mechanisms, Despile agrarian lind reforms, average fam size in
the BEcuadorian Sierra had decreased from 2.0 hectares in 1954 to 1.9 hectares in 1974 (see rahle
3. Frugmentation of ownership, due 0 populalion increases, as well as changes in land use and
Lenre syvalems, has reduced the area available for implementing long-term fallow systems, As
result, a decrease in soil Fertility and an increased incidence of agriculiural pests have heen
phserved in Andean agriculre (de Janvry and Garcia 1957),



TABLE 5
Bumber and Average Size of Small Famms in the Andes Chver Time
Source: Adapted from de Janvry, Sadoulet and Young 1989,

Countries  Years Max. Farm 2 Farms % oof Farms % of Arca Ave Biee
S (lha) (b

Cobombia 1558 10 L n 7.0 6.9 249

14718 HAL EE 3.0 ik 26
Ecundor 1954 ] 212,153 2.0 1. 1.6

{574 208,065 110 131 1.3
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In addition, with more mowths fo feed bul Gxed amoonts of land o cullivate, roral
Families will be puzhed even lurther into poverty, Mot only moral growth, bl alseowrban geowth
will promols further expansion of the agricultural frontier, Bcuador has one of the highest urban
populition growth rates in Latin America; with average anmoal growth between 1985 and 1950 at
4.7% (based on WRD Data 1992-1993), National market forces, stimulatéd by this high urban
growlh rate, will lead o o greater emphasis on éxcess production, necessitating the use of
chemical inputs and the mechanization of labor, Familics will be forced o expand fanning into
muarginal larls and untouched forests, migrale to urban areas in search of employment or seck
work with larger lind-owners, All of these actions have environmental ramifications.  Expansion
into marginal lands will lead to further soil erosion, while the clearing of forests to pursue
agricultural activities will reduce the biodiversity of these ccosystems and also lead eventually 1o
crosive and inferiile smls
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Migration and Urbanization
Migration provides incentives to exhavst land which will be abandoned, as well as adids
o wrban degradation, since the cities lack the infrastrociure (o zsuppor maszive waves of




immigration. Catside employment with larger land-owners decreases the amount of fime
available 1o devole to labor-intensive subsistence agriculture and also provides the support 1o
commercial farming systems thal often employ unsusiainable farming methods, While
population pressures do play a significant role in land degradation, structural conditions and
policies promoting incgqualities in distribution of land further cxacerbate this sifeation. De Janvry
and Garcia maintain that the environmental impact of the rural poor is ofien low as compared (o
that of large landoswners, finler and mining companies, and national govemments (de Janvry and
Ciarcia 192,

Lthanization and migration, demographic factors impacting small scale tarming methods,
have been touched upon in previous sections. The interaction between migration and. land
deterioration is a two-way one; land deterioration can stimulate migration, and migmtion can
provide incentive to exhanst the land before abandoning iL The search for outside labor (o
supplement householl incomes his played o pomary mole in the trend owand ocbanization. While
rural-to-urban migration rates in Ecuador are not a2 high a3 in moch of Latin America, migration
does meril attention, especially in relation o environmental degradation.  Moreover, Southgate
and Whitaker argue that it is possible that migration rates are bazed vpon rural population
densities which have remained faidy constant in the past two decades. These rates, however, do
not account for reverse migration which has put mounting demographic pressure upon previously
unpopulated areaz (Southgate and Whitaker 1992a). Eeverse migration iz capecially manifest in
the: colonization of the Ecoadorian Amaxon since the discovery of ail in 1967, Annual population
increases from 1974 (o 1990 were 4.7% in the Amazon, while the reral population groswith for all
ol BEowdor wis 8% (Southgate and Whitaker 19924)

Loszes in soil ferility, declining crop vields and scarce land availability all conribume 1o
rural-to-urhan migration.. - Peasant farmers who can no longer sustain their families and generate
cxcess income have heen forced to urban centers in search of employment,  As an altermative.
they may search for temporary employment with large landowners and retum to their homes after
the harvesting seasons. Brown ¢l al. refer o this as circolation amnd agsart it i3 more common
among small zcale Sicrra farmers than their coastal counterpartz,  They clam that, throwgh
chooging circnlation rather than migration, farmers reflect strong ties 0 bath land and culture
(Brovem, Brea and Goelz 1985)

Recent attention has focused wpon the possibility that migration leads to land
deterioration;  In this sense. laml degradation could be regarded more as a4 consequencs than o
cavse of raral-to-urban migration. . This theory parpons that inefficient financial marketz
undervalue propedics, providing incentive 10 migrants (0 deplete resources, squeexing out
whatever profits possible before they move to the cities (Southgate and ‘Whitaker 1992a),

Another means by which migration promotes land degradation is through the loss of
imdigenous knowledge with the movement to urhan seitings, The Iosg of knowledge olten leads
oy the adoption or utilization of ecologically-unzstable methods of land cultivation.  Similarcly,
when migration oceurs between roral arcas, peasants miy atternpt to utilize lechniques which
wiere sustainable in their area of origin but are nol sustainable in their new epvironment.  Due (o
the vist differences in seils and climates within Ecvador, techmiques eamployed inone area are not
tramsferable W other argas. This has been the caze in the Ecoadorian Amdeon, where colonists
have setled from all over the country and e fried o fanm soils or mise livestock on Ll which
15 far too fragile o support agncultural activities, They have cleared vast amounts of rainforest
omly o later abandon their plots when the land 5 no longer fertils,

Demographic forces have significantdy intensified land degradation in the Ecuadonan
Amdes. High population growth exers dual pressures through s contrbution o increasing
markel demand and its direct role in the expansion of the agriculural frontier and the depletion of
nitural resources. Migration and urbanizanon. prompted by land deterioration, places stress upon
(e inadeqguate urban mirastruciurs and leads 0 a loss in the base of rdidional knowledge. In
addition, migration and urbanization provide incentives fo exhaust the land before leaving it thus
further exacerbating L degradation in the Ecosdorian sierra,

Policies

Whitle demographics play an imstmomental mole in mdural resources cxploitation, policies
are conceivably the primary cause of land degradation in the Ecuadorian Andes. Forcez initiating
andd supporing these policies ringe from the govemmenl to development agencies (o national and
intermational companies. In general, they are biased in favor of commercial farming and have



successfully managed 1o keep small scale fanners fixed in poverty, This section will highlight
virious policles which impact peasanl farmiang systems in Ecuador and will explore consequent
TERUTCE MISUSE.

Land Reformand Land Policies

Agrarian reform Laws, enacted in 1964 (and subsequent years), were developed to more
equitably distribuie laml concentrated among large landowners under the facienda system. This
system, which dominated economic, potitical and social arenas from the late 1 Tth century (o the
early 20th century, strongly resembled European feudalism, While the land reform was
implemented as a method (o break-up these large landholdings and establish equity, the reality is
that little has changed, Prior o land reform, farms of less than five hectires constituted $05% of
all holdings and 169 of farmland in the Ecoadorian highlands. In 1974, fen years after the
enpctment of agrarian reform, these percents were 879% and 189 respectively (sec table 5).

In addition, commercial producers were able to hold onte the more fertile soils, while
peasant farmers were allocated less desirable parcels. Brown et al. assert that agrarian refornm
failed in its goal because large landholders and industrialists were able o shilt the emphasis of the
law 1o favor output and production efficiency over equality (Brown, Brea and Goete). The
environmental consequences of this aspect are similar to ones previcusly discussed. The lack o
tand available to peasants has led them o farm marginal lands which may nol have been claimed
or o expand their frontiers. Those who cannot increase their land base must scarch for oulside
employment, leaving litite tme to devote o agriculture and the implementation of labor-intensive
censErvation measures,

The Land Beform Law, like many govermmental palicies, containg provisions which
mandate the degradation of laml, For example, Article 48 stipulates thal "idle” Andean piramoes
ard fallow land are subject to agriculiural eolonization. This encourages the colomizuion of hese
fragile ccosystems and accelerates soil loss (Southgate and Whitaker [992h). These policies
foster tenure insecurity amd reduce incentives for private investment in restoration.  Moreover,
they ignore the inherent value of fallow land amd send the signal that only intensive use of Fand is
"productive”,

Access 1o Credis Markeis

Andean peasant farmers have also been indirectly denied access 1o credit markets,
Lenders restricted from charging higher rates seck out targe bormowers with substantial resources
and collateral. This practice allows them 1o minimize risk, as well as reduce processing costs, As
a consequence, larmers must rely upon informal credit markets with high interest rates,
Southgate asserts that the long-term benelits of soil erosion cannot be realized in e shor-tem
without financial intervention (Southgate 19923, Lack of access o financial markets discourages
investment in some technologies which may enhance their productivity or in research which
could provide them with information on sustainable rescurce utilization. 'While this paper has
proposed that Andean agriculture isolated from external facters could be sustainable, the
agyuisition of research and technologies could assist them in adapting (o these exogenous forces,

Biax Favoring Commnercial Favming

As most govemment policies are biased towards production rather than subsistence, the
peasant agriculture systems, by their nature alone, are at a disadvantage, Tt is also likely that large
commercial farmers have greater pull among political forces and have probably helped shape
some of the policics thal lavor them, Gligo supponts this hypothesis for Latin America a8 a
whole, He asserts that, by manipulating public investments, influential groups, often connected (o
high-inceme lamdowners. have benefited from investment ows and bave enjoyed huge subsidies.
Moreover, other state policies conceming prices. loans and inpuis also Givor these sectors {Allled
andd Hechi 19540,

Crover e Tnterveniion in E-:.‘-rmw.ra_'.'

Mg inomost Latin Amencan countnes, the Ecoadorian government has intervened in s
scongmy, seiting price controls for food, fuel and olher goods. This intervention is a response (o
meet the subsistence needs of an impoverished population. Al the same time, however, the
dectining prices for agricultural commedities have adversely impacted the management of land
inputs to Ecuador’s highland agricultural economy. Ecuador's developmenl strategy based upon



impom substimtion and industialization, coupled with an over-valued currensy and food price
contmols, has severely depressed commodity prices (Southgate 1992), Farmers have responded by
increasing activitles in the more profitable, yel more resource-intensive livestock rearing and
dairy production,

Lack of Recogrition of Positive Confributions :

In general, the Bcuadordan govemment, as well as development agencies, have faited 1o
recognize the contribution of the small scale fumer 0 the economy and the sustainable use of the
lard,  Through an emphasis on production and high yields, they have wilerestimated the
importance of peasanl fanming, valuing gquantitative aspects rather than gqualitative aspects of
agriculture. Such thinking is likely to result in long-run degradation, as it rewards shomt-term,
unsustainable methods over long-term ecologicall y-souwmd ones.

Recently, limited attention has focused upon tailoring research (o the needs and
circmstanves of peasant farmers. While these organizations encourage peasant parficipation,
their focug is still production-orented, examining methous (0 increase yields through echnology
transfer and innovation, This has heen the approach of Bcuador's Instituto Nacional de
[nvestigaciones Agropecuarias (INFAP - National Instindte of Agricultural Research), Their
mission is W overcome social baeriers which have prohibited the adoption of scientific methods
and technologies developed at the center (Altded and Hecht 19903, While the sctivities of INIAP
are important in minimizing land degradation in the Andes, they simultaneously promoete the
supremagy of modem, scientific technologies over simpler ones, Moreover, these fanners have
centuries of knowledge upon which they base their famning methods and are not likely to readily
aceepl or adopd foreign methods presented to them by an extemal agency.

The effect of policies upon gmall scale produecers in the Ecuadorian highlands plays an
critical role in sustwining poverty and environmental degradation.. These policies distort
incentives, favor farge landowners, emphasize shor-tenm goals of production over long-tenm ones
of sustainable production and disregand the importance of peasant knowledge in supporling
agriculiure. The following section will address policy aplions for Ecoador and their implications
for peasant farmers and lamd degradation.

Policy Alternatives and Implications

Ecuadorian officials are faced with potentinlly competing goals! meeting the basic needs
of its citizens and halting the severe deterioration of its natural resourges,  The obstacles in
meeting either present a formidable challenge,  How 1o halance theny is even more perplexing
Vicwing the situation from a holistic standpoint, the goals are imerrelated and should not be
separated. From a practical point of view, bowever, this may not be possible. Outlined below are
various options which strive to integrate both fulfillment of citizen needs and preservation of the
envimonmenl, ‘While not perfect, they do ecnumerate deficiencies in the cument system and suggest
more effective and equitable policices.

Confroniing Foverty

Potentially the most important and challenging task before the Ecuadorian govemment is
the alleviation of poventy, This paper has highlighted the various avenoes through which poverty
has stymied peasant fammers and promoted environmental degradation, Mitigation of poverty is
an admirable goal. bul ig one that must be achieved through varous routes. The
interconnectedness of attitudes, policies, demographic factors and economics in relation 1o
poverty should be beeded in any action designed to allay indigence.

Ome essential step in combating poverty and land degradation is the scrutiny of existing
palicies which encourage Inefficient use of resources. The previous section discussed the effec
of agrarian reform wpon poasant farmers aml the wse of land. Many of those policies wernz
developed before heightened population pressures and the recognition of the importance ol
undisturhed ccosystems in the regulation of the environmenl. Reform laws define productivity in
quantitative terms which encourage the expansion of agricultural frontiers.  Stipulations
mandating the clearing of Lind in order (o establish ownership are outdated and, if left unchanged,
will deplete Ecuador of its natural resources. For an economy reliant upon i rich natural resource
base, such policies encouraging their depletion will desting Ecuador 1o incessant poverty and
environmental destruction. Perhaps through the formation of a consortinm of policy efficils,



scientists and peasants, the govermment coulld formiwdate laws and policies that would morne
acdequately address current concems.

Reforming Folicies

Another area requirng reform is the determination of economic and financial policies.
Both are hiased towards large scale fammers who have greater financial and political control.
Low-interest loans should be reserved for those with limited finances. As mentioned earlier,
commercial farmers have greater access o these loans because banking institutions seek 1o
minimize their financial risk by operating with those groups that have established credit. Such
action i% sound from a business standpoint. AS a consequence. however, small farmers must rely
upon higher interest loans. Govemment, therefore, must make 1| profitable oF altractive 1o
lending institutions 10 deal with iddigenons Tarmers. This may necessitate the establishment of an
insurance program which would compensate hanks [or those peasants that default on their loans.
Another possibility would be o establish tax incentives for those institutions that seek out the
higher-risk small scale prducers,  Yet another option would be to eliminate subsidies of
wonducts, such as fuels, pesticides and chemical fertilizers, Many ol the wealthier large scale
E‘ammnc whio depend upon chemical and mechanical inputs benefit from these subsidies, This is
mot the group most in necd of subsidics. Morcover, subsidizing such products encourages
increased consumption and consequent heightened environmental degradation.  Through
climination of these subsidies, additional government revenues would be available 1o help finance
low-interest loans exclusively for indigenous fammers,  Regandless of the route pursued, it is clear
that credit markets must he opened up to allow those in need to mitigate hnancial stress amd
invest in improsed famming technigques,

Family Planning

Family planning will also be critical in mimimizing land degradation.” Rural populition
growth in the Ecuadorian Sierra warrants substantial attention, as growth rates are consistently
higher than those in urban areas, s well as inthe roral coastal areas. While population pressunes
gxered upin ihe land could be averted through more equitable Lamd disteibution, long-tem
considerations warrant the need o address population growth.

Family planning is & sensitive issue especially in the Andean highlands, an area noted tor
its comservative society. The 1937 Demagraphic and Health Survey results iflustrate the inability
of mast national and intermational organizations o successfully pramote moedem methods of birth
comirel.  This is panially due te a resistant public. but even more important 15 the lack of
experience in effectively educating on this sensitive topic, DHS lound that, among the many
couples who indicate they doe not wish W increage their family size, only 3%% of rural couples aml
599 of urban couples use any fype of family planning. The survey results indicate a basic
knowledge of contraceptive methods, but a low understanding of the reproductive cycle amd a
general preoccupation with adverse health effects due 10 modem contraceptives.  In order (o
promote the adoption of family planning methods among Ecuadorians, it will be essential o
provide communities with beter information, as well as easier gccess io planning services,
Education should focus upon both health and cconomic benefits 1o women, children and families
achieved through better family planning. In addition, special attention should be devoted 1o
addressing religious and cultural factors, as well ensuring privacy in oomsultations.  In order to
develop effective communication amd education skills in the family planning arca, organizations
should work together, drawing upon cach other's resources and expenence.

Tivedverreni of NGO

To implement family planning programs and other rural development activities, the
Eruadorian government should encosrage the involvement of local nongovernmental
arganizations {(NGOs), From a development point of view, there are several advantages (o
working with NGO, especially. those that are of national, regional or local orgin. . Due to the
typically stromg ties with the target communities, NGO support often lends credibility and
legitimacy to programs of outside organizations. NGOs arz more in touch with the needs and
desires of the local communitics and, while not completely independent of govemment, they do
enjoy an autonomy which allows them to be more flexible and creative than their govemmental
counterparts,  In addition, their proximity 0 and close affinity with the communities in which
they work reduces the bureaucracy inherent in many government agencies, Generally, NGOs



tend to be leaner and, simultsnecusty, more efficient than government. Their coherent missions
erable them 1o defing positions mere cleardy, press for imnovative solulions and experment i
wiys that govermments find difficolt (Korten: 1990).

Recopnition of the Contribution of Tndigenois Knowledge

A final area demanding attcntion involves the acknowledgment of the value of indigenous
knowledge. Many scientists in the intermnational arcna are slowly coming [0 recognize that
peasant methods and knowledge are nelther backwards nor primitive, Rather, they incorporale
techniques honed through trial and error over hundreds and sometimes thousands of years. In
fact, comporations. such as Merck Pharmaceuticals, have formed alliances with indigenons groups
in order to draw upon their extensive knowledge and familinrty with {heir natural environment.
Merck, currently working with groups in Costa Rica o extract medicines from tropical plants,
refies upon shamans and traditional healers 0 augment Western science’s understanding of the
value of medicinal plants and herbs.  Similarly, in Ecoador and throughout the Andes, Tormal
recogmition of the useful and sustainable aspects of indigenous farming must be encouraged.
Researchers need to appreciate the valie of peasant famming technigues such as crop rotation,
diversity und extensive lallow perods. While yields may not approach those of commercial
agriculure, the farming methads, under ideal circumstances, sxert minimal pressure on the

v iroTment.

Concluding Remarks

Much of the information presented in this paper relics upon national amd urbany/roral data
with interpretations of likely effecis within the Ecuadorian highlands. While not perfect, lack of
data and logistical difficulties in acquiring subnational data when working ouiside of e country
have necessitated this approach. Whenever possible, specific cxmmples and data on Ecumdorian
peasant fammers in the Sierm have been utitized. While many repons have been written as to the
vilue ol subsistence farming methods, few provide data o support their conclusions, Thus, this
paper has combined existing data with processes of deduction based upon familiarity with
Ecwacdor W amive al many of iz concluzions,

Subsistence farmers gre crucial 10 Ecuadors cconomy,  Andean roral fanmers mest o
substantial proportion of the national demand for traditional Tood prodocts, Past and present
policies, however, have largely overlooked and underestimated their contribution.  Mounting
congcern aver the depletion of Ecuador's nataral resources has led some o reproach this group for
their contribution (0 covircomental degradation. Such attacks, however, have neglected the true
causes, including poventy, market demands, population pressures, inequitable policies and a lack
of understamding of small scale faming methods, This paper brings to light these oversights and
advocates the necd for palicy reform, as well 158 a readjustment of attitudes roward the
contribution of indigenous knowledge.

With a potential for soil erosion i 47.9% of the country, the Ecuadorian govemment
must act quickly to preserve their natural resources base for future years. Policics must be
adjusted 1o reflect reality, as well as 0 provide more equitable access for peasants 0 credit
markets and other areas of the cconomy. Such adjustments will both alleviate poverly and slow
the destructive processes which now threaten Ecuador's fragile ecosystems,  [Institutional
impediments. competing interests and a gencral lack of atlention o long-term planning swill
challenpe the practical implementation of the discussed changes. Mevertheless, it is worthwhile
tostress the importance of the need for chinge with the hope that, over Ume, governments will
come (o recognize that preservation of natural resources is in their long-term inferest. The hope is
that it will not be 100 lale in coming,.

This stady has primarily cxamined the situation of the Ecoadonan Sierra and 118 peasant
farming syatem.  Many of the situations presented and the conclusions drawn, however, ¢ross
international boundaries. Most countries of Latin Amcnca find themselves faced with swelling
eovirommental erises. Like Ecvador, countrizs in Latin America, as well a3 amound the world,
nead to utilize foresight in setting their goals and developing their national policies. Recognition
of the need 1o work with peasant farmers, rather than impose external methods vpon them, is an
essential step in armiving at more sustainable Grming methods. Policies must give equal weight o
devaelopment strategics and environmental preservation, working towands the ultimate goal of 1
mutuslly nurturing relationship.
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THE ROLE OF WOMEN IN FOPULATION/ENVIRONMENT
DYNAMICS IN COSTA RICA

Kim Stone

Introduction
This paper looks al the intercomections between fentidity, environmenal degradution and (he
situation of women tn Codta Rica. This Central American l:'uum:'z i= bordered by the Caribbhean Sea on the
east and by the Pacific Ocean on the west, The estimated 1992 population was just over thiee million
people. Costa Rica bs a pescetul with o democratic government. In 1990, It had the thind highest
capita GNP in Central America. Women huve had the right o vote since 1949, As can be seen n
E.-jgm'n I, lheraey in Costa Rica is on o par with many developed countries al Y3% Jor both males i
females
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Costy Ricy's totul fertifity rate in 1990 was 3.3 children per woman — ono of the lowest in Central
and South America, as is Hiustrated in Figore 2. The country has many feastures which are considered 1o he
determinants of low fertility. such us bis high lreracy rate and relatively high GNP per capitn. Howewver, the
totl fertility rate bn Costa Rica s sl above replacement Jevel (see Figure 31, The natural (ncredse in
populathon i this level of fenifity s 2.4%, meanimg that the population will double in 29 years @ curreni
rates, according  World Resouroes [nstide calenlations
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Appording 1o e projecions ol the Wit Hesources Insiuee, the toral rl.'rlﬂ“}' pite i Costs Kics
will continue to decline until I reaches replocoment level in the year 2025 However. | believe tht
environmental degradation s an obstacle o funther fertility decline in Costa Rica and thughoot Latin
America. In this paper, §will seek o expliln why lertility appears (o have stabilized ol a Totul Fertility Rawe
of 3.3 by exemining the demographic transttion in Costa Rics, measures of environmental degradation
the status and roles of women 16 the coontry.  While rurnl families previousiy rébied on subsistence
ppriculture for ther lvelihoods, as envimmmentul quality deteriorates, they mast find supplemantary Income
soubces. This Increases demands on women's time and expands their sks,  In addition, one of the only



resources el women contml §s the labor of childron. These two factors may induce women 10 keep thetr
ferulity high

The Demographic Transition
The demographic transithon musiel Is central o stadiey of pipulation.  Knodel says that this midel

dieseribes the shill from high levels of monatity and feritity w low levels of momality and fenility (Knodel,
19921 This transition is wiso related 1o the shifl from agelcultuesl to industrial sociotios and from ruesl o
urban. Most developed countries have already completed demographic transttions,  In these couniries,
improvements in samitation, health, metrition and technology caused the death tate (o decline followed by
decreasing hirth rates. The gap between Tenility and mortality gradually closed amd (he 1wo messures
Elabilieed Wt ou level ol sboul Féro populatiion growily

In recently developing countries, mortality has declined rapidly, assisted by the expon of madical
and agricultural technology frimn more. developed countries. These technologies have helped 1o increase
Fonsd peosduction, |mprove sanitetion smd increase the availability of sale drinkipg woter. Resuliing
improvements in nurrition and health, and decreases in fnfectious and parasitic diseases, have lowered death
rites.  For example, sccording to the World Resowrces Institute, by 1980, 100% of Costa Rica's urban

latiom and 68% of the rural populstion had access W safe drinking water, By 1988, 84% of Costa
ca's ruril ation had safe drinking witer (World Resources Institute, 1997)

While death rates have declined rapidly in developing countries, birth rates have remained high
The gap between birth and death rales in Jess developed countries has led 1o rapid population growth in
thisse areas, The combination of isterically high birth rates and low death rues (s also s@lf perpetuating
Becouse bath crude hinth rptes (CBR) and crude death rates (CDR) are influenced by the age structure of the
population. voung populations have high CBRs since o larger proportion of their populations we ol
childbeartng age. In Costa Rica, the Total Fertility Ruoe (TFR) decreased from 6,7 children per woman in
1955 1 3.3 in 1990, TFR is an estimae of the ttal oumber of live births that & women would have i she
wiere exposad 50 a given s of age specific ferility rates theoughout her ves. Replacement feriility is 2.1
If Costa Rica's TFR contimues o decling a8 suggested by the World Resources Instimie, the populaion
clisgributlon will ghivw 4 Bigher proportion bn older age anid the CDR will increase

As can be seen in Figure 4, Costa Rico 18 cumrently in the midst of its demographic transition
Puring the thirty vear period from 1955 to 1985, the CDR dro almiost seventy percent, from 126
desths per thousand to 4.1, During the same tme pedod, the CBR went from 473 binhs per theusand to
.1 e
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Costa Rica's CBR has remained foirty constant since 1978 when it reached a level of 31,5 himhs

EE ithosand, lhnmpﬂic transithion theory s not casily apphied to this sination. The diop in the CBR

aot kept pace with the lower CDR, so while the two stallstics Have hegun 1o converge, (e process is
very slow aml seems (0 have stabilized, at least temporarily

Environmental Degradation

The two muin environmental problems in Costa Rica are deforesuation and decreased land and soll
quality, As population increases, further démanids are placed on natursl resources and, depending on
commsuripion pudierns, the environmdaent may deterorste funher.

Increased pressure an' hiological resources anises because of IDCreasing Muman
popilathons, changing consumption patterns, dnd new lechnologies,  Alihough
pgriculiural intensification will continue 10 be necessary, its impact on bidlogical
rescurces is not prodetermined, (Soule and Kolun, 1989)

Ecological transitions naturally accompany growth. However. (hese transitions may make It more
difffeult for people (o mrvive an the band 17 they do not kniow appropriate iechnigues of Rsd produdtion for
the changed land conditions. of iT the newly cubtivaded lund is nol suitable for agricultural production.
Incredses in the popalation of a country can lead o environmentsl degradation as more demannds are placed
on nuturel resoarces. In Latin America, land has been deforested 1 increase pasture and cattle ranching
lands  Hivwever, sodls from forest lends are not necesserily soiped W these uses. According 1o Carrere, the
L'S Apency for Intermutional Development fos o vided land tato five categories based on the climaie and the
eomfitbon of wp soll. Fach area Is classified os suitable furdr;f!mﬂ. forestry, permanent Crops, prolection,
or elean-tilled ¢mps depending on the tiek of emoslon and the Inensity of cultivation which the land can
sustadn without deteclorating (Carriere, 1991), Table | shiws the clussilications for Costa Rican land
Much of the dosw-risk (amd (hat 14 suitable for clean-tilled omps @8 unused. However, much maore Tand 14
use] for pusture than is suitable for ) ;uri:mc. In addition, the increased amount of lind used for expon
imebustries such as cash crops and cattle ranching has decreased the land gvailable 1o griw subsistence crops
anid hias pushed native peoples ofT land suitable Tor farming and into fragile forest areas.

TABLE |
Sultabllity of Land for Cultivation (km?) Costa Rica
P High w Actusl Land Usg Tortal Susceptihle
Mloderie Fatreme 1 9% Eand
Ernabon Fisk Frusiiom Risk
Pasturiz 1451 3205 TN} AH 56
Forest B4 G0 1 RINKD Inlisk
Penmanent W% Tl - H154
Priviecied D 1M " 12491
Clean-rilled Uy ] X250 437
Troeal |81 JIWw 7250 SUEE0
Source: Camere, 1991
E [hta Moot Avallable

The Forestry Transition

Costn Rica was originally teh in forest land, but deforestition began on a smill scale as carly as the
colanial period, sturting the foresiry ransition, ' Carrere says that the first wave of deforestation began in
the 1R as the Meseta Central and hillside voleanic farests were cleated to make way lor colfee
cultivation.  Deforesiation accelerated (n the 19708 mainly due to pasture expansion for export cuttle
ranching. In 1970, Costa Rica had about 26,000 square kilometers of forests (about 51 percent of the
countryl, 7KK u?um: kilometers of the forésts were lost from 1970 to 1980, reducing the forest cover
36 percent of the land mass, Forest ured was down 0 31 percent, of 16,000 square kilometers, by 1987
(Carriere, 1991}, In 17 , Costa Rica Yost 38 percent of Jis Torest. Flgure S shows the spproximan:
pitttern of defirestalion 0w 1983, Early deforestation occurred primarily in the Meseta Central
reghon which was mainly cleared for coffee plantations (Carriere, 1991),  Spreading from there,



Heforestation extended o cover miost of the Morthwest pottion of the country By [9al, Toward this Laie
1970 and early 19R0E the Tonesi fand coversd only e northeast cornes of the country anid & portion of the
southwest. Hiswever, Ihe remilning fonests were scattered through the conntry In bits and pleces, leaving
litthe contiguios forest land
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Recently, Costa Riva s (nken steps 0 preserve s focests by patting most of the remaining forest
tamdf in legaily protected reserves. However, o study by o privale environmenisl organization, Fundicion
Meotropica, indicuted that lendless peasants were fllegally cutting wrees in these reserves. According to the
study. 25 percent of the reserves were clearad between 1935 and 19838 (Carrere, 1991)

Much of the deforestisd lind o Lstin America is wsed (o prijiuce exportable crops. "Latin: Americun
countries increasingly provide fodder crops for Hvestock reared in western Europe, and dedicate o
sipnificant proporiion of their cultivated area to whil are termed 'winter frubl and vegetables' consumud in
(e Undied States” (Redolift and Goodman, 19891). Fooest has slse been cul 0 make way for calile
ranching. “Today over two-thirds of Central Amenca’s best agriculiural land is devoted (o ranching
(Fedellf and Googdrman, 19917 According o Woodwell

Pieforestation., often ouisd by povernments, land speculiiors, ind others as ihe
roule o wealth, 18 randly recognized &y fmpovieristment of e landscapes and (he
cuuse of human poverty_. the expansion of hunsn sctivities is rapidly reducing the
habitubility of the earth, The guestion is T b stop e process inoa warkd in
which demands for food and other resoutces ino supporn of an expanding
population atready exceed suppiios; where human welfate, even survival, are oflen
'.ul'.-'ii.l]EL'l.i as the reason for allowing further destructive exploltation. (Woodwell
|95 3)



Regardiess of the regsons o deforesiation, ihe mmwmmm the: environment are Lur-reaching
Firests are inrportant both globally and locally, Many of the blologicsl and ecologhcal functhons nocessary
for the survival of the Eartl take place in wopical forests. Locully, forests are & reservolr of hiodiversiry.
they profect against drought gnd ood by absorbing wnd storing water, ensare soll fertility. protect slopes
from erosion, and moderate climares. Gllmﬂlwﬁlﬁ Serve 48 @ sink Tor hepl-irapping gases in Wie

utmosphiere and protect the botic pofential of the

The Agricoltural Transition and The Consequences of Deforestation

Clemely related 1o the forestry ransithon is the agriculturad ransition. In Costs Rica, s includes
both the conversion of lands from forest 1o agricuimral and pasmure lands. and the now agricuftoral
tevhnbgies used on these linds, Costa Rica's environmental degraslation fs not due slely 10 defimestation,
bitt also W the ways in which lis land has boen used since being deforested.  Figure 6 shows land use in
Costy Rica from 1970 i 1989, While the amownt of cropland remakned fairly stuble during this period. it s
clewr that the decresse in forest and woodiand ares mirmored the increase in pasiure lands
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Forests are able 1o lve on nutrient poor solls and most tropical Hrests grow on highly acidic. sanidy
ar elay soils. These soll propertics make previcusly forested land unsuitsble for sgricultural crops which
can not sdapt i ibese conditions. Much previously fomesied Land In Costa Rica ls used for Culture and
cattle graving making inputs of fertilizers and chemical pesticides necessary 1o achieve ed vields.
However, these meihiods are nol sustalnable over the long-term and plots must be ghandimed as the soil
quality 15 degraded and erosion takes over. The World Resources Institute has classified Costa Rica as an
ared where sofl degradation Is of serfous concern (World Resources Institute, 1992), This degradation
makes the sttuntion particularly diffical for people in rural areas who Hve off the lanid. The p n
of Costa Rica is increasing; hence, dem on it pafural resource bass are expanding Bs well, Lamiere
explatis the impacts of deforestation and lind degradation cn Costa Rica during this tme of increasing

popultion:

l-and degrndation through loss of munents, compaciion and erosion directly reduces the

actusl and el v capacity of te country ot & tme of rapid population grivwily.
Unphmmmy mmnnagaﬂdﬂmmtmm such as has been takdng place in Costa Rica has



several negative consequences. As well nbﬁr& the prime canise of land degradatton, 1
aleo leads to the erosion O river banks, the siiting up of fdvers and watersheds, the
appearance of cyches of Moods and drought, e dissuption of Nishing grounds, interference
with the normal operation of twﬂmmmaii:u;cm loss of habitat Tor threstened plant snd
animal species amd most of Bl loss of future economic opportunitles through the
exploftation of exiractive forest reserves on o susiainable basis ser tromidy are reducing
the couniry’s natural resource ‘capital’ thus creating further obstacles lor lutine generations

ling with thee challenge of improving the living standards of 4 growing populition

m a diminishing resource base. (Carriere, 1991)

Another conseguence of deforestation is that the roads built for loggers to access the foresis enable
Laguless suatters 1o enter fmgllen.fwmuily inaccessible lands. This land is used for fuelwood gaibering
or slash andd burn sgriculiure untl ibe soil is degraded and the land abandoned or used laer for catile
panclung, (World Rainforest Movement, 1990) The emphasis on expont crops may encourage (s
migration by forcing peasants into forests to make way for pustures and export agriculture. This emphasis
aften loads people 1w engage th unsustainable or envicommentally destructive agriculiural practices, such as
farming rainforest land, inorder 1o feed thelr families, Aceording o Carriere, crops can only be grown on
the deforested land for o maximum Of fAve yours, Then peasants move on to clear now plots and the
abandoned land s sold o ranchers whi se 10as pasture o four 1 six years, . At this point, the soll is
degraded and the land is sehjedt 10 erosion and desertification. The cycle continues a5 loggers, peasanis and
ranchers move lurther inio the forest (Camiere, 1991)

The Effect of External Debl on the Environment

According to Kandiyotl, many Latln American countries, Including Costa Rbca, boarowed muoney
beglnning in the 19508 10 buy imported wechnotogy and cepdtal 1o establish their industrial bases, increasing
their exiernal debt, Thus began the region's reliance on export agricultune ax & source of hand cumency
This dependency was promoted by infernational and biluseral agencies who offered incentives for countries
to produce and export crops.  However, chemical Inputs and machinery were necessary o increase
productivity, leading these countries 1o borrow further and increasing their external debt

Costn Ricw's external debt began 1o Increase dramatically in the mid- 19708 as s shown in i-‘iglwf 7.
However, as is seen in the graphy, exports have not kept pace with the escalating debt. Punng ihe 1970,
Crosta Rica's rellunce on traditional fuels declined dramatically at a time when the countries Cross Nutiomal
Product per capits (GNP/¢) was increasing. 1t uppears thal Costa Rica was borrowing mumey (o pay i
muodern fuels o power jts new lechnology tf;fl. agriculiural machinery mn on oll or gas) and for
electrification of raral sreas, As the country's cish economry expanded, so did GNPY¢, with the exception
ol a period of economic dépression in the 19K
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The rapid ¢scalation of Costa Rica's debl in the 1978 follows 3 shap decline in traditiona] fuel use
as & percent of the country's 1o1al Tuel use (see Figure B). A possible explanation for these
movements is that after Costa Rica incrossed itx rellance an non-traditbon | the prives of these fuels
increased dramatically during the worldwide crisis of the 19Tk However, Costa Rica was alieady
dependent on these new fuel siurces and increased (s debt w pay foe them
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The viclows cycle of increasing debi and expanding exports led 10 increased cultivathon, Caltivation
ol pnsustainable lends caused mpid =01l degradatiom and docreased cn:; vields. Therefore, the iotal gmount
o’ Imnd woder culitvation hid by be Incrensed in order (o continue ot the curment rale of production. Land
available for subsistence agriculiure wis reduced because of the emphasis on cxport crops. According w
Kandiyoti, per capita cultivation of subsistence crops in Letin Amernica decreased by 1) percent between
1964 and 1974 while the cultivation of export crops prew by 27 percent (Kandiyoud, 19385)  As the

om of suhsistence crops decreased due 0 envimnmental detertoration and the increased cultivatlon
of export crops on the land, families bepan o rely mose heavily on cash income.

The Effect of Environmental Degradation on Women's Tasks

Previously, boll men and women worked the land o produce food Tor themselves and thelr
familles. 'With the Increased rellance on cash income, many men migrated o work in cities or on olter
Darims (e cash, leaving woren 1 tike up an increasing share of the work at bome.  With men’s labor
unavailable for subsistence production, women age feft miﬂuut enough 1o feed their tamilies in addition
Wy petforming thelr didly estic teshs, including collecting water and fuelwood, [vod processing,
cooking, taking care of children and doing In.und?. Pays are lomg for these women whin must
performi thelr domesthc chires belore o afler thedr other work.  Acconding 1o Kandiyotl, women may work
on domestic tasks from 3 o 6 am or from 4 16 9 pm (Kandiyotl, 1985), Lancless women may engage in
subsistence farming. commodity work and domestic chiores Tor weallhier households as well as theit own
housework.  In addition, sometimes daughters are semt 0 wirk 88 domesiic servants in-urban areas o
increase the family's cash income,

As men increasingly take up wage-work, wornen teke clurge of subsistence agriculiure, the
household's secondary activity, as an extension of thelr domestlc work. The access of
wimen 0 raral lshour markets is clearfy limited to less permanent lovw-wage sectors and
ihetr subordination is reflecied hoth in their levels OF remunetation and the son of work
they do.. The intervention of merchunt capliul in areas where & stimulaies production,



without beciuming ditectly Invid ved in rilsing procluctivity teough new fechinologles, muy
create mn increased demand for labour, (Kandivoti, 1985)

The migenon of shands w work far from home may also make women more dependent on children for
emotionul mpmln_ The only resource over which women have contral |s the labor of thelr children, So,
wiomen may choose 1o have more chiliren 1o help thaem grow food, perform domestic lasks, or take care of
vounger children while women work for cash incomes.

Witle ncreased popalation I generally piven s 4 reason for eovironmentsl deserlorsthion,
degradation of the envitonment glso fvuts increasad pressures on those who musi live off these lands. In
many instances, poor women bear an increased burden due (o e less healthy environment, In ruril wreas,
especially, women orm doul roles; indluding both domestic and ulturyl tosks in iheir days
Envirommenial condithons belp o determine the productivity of the land and, in turn, the amount of land
must be planted fo schiove the desired yield e, 48 th environmenl bacomes degraded and soils
become less femtile, more work 18 necossary [0 grow ihe desired amiount Tor [Bid o export Crope: more
[ ks roquired, dnd fectiliny muy Incrense in esponse.

Obstacles 1o Further Fertility Decline

Women in Costa Rica do not have access o resourges i help them with subsistence prodoction, |
they do work for cush, thetr wages are given Lo thiir bushands, However, the work opportunities avadlable
{0 wimeh are gf:m_':rnur poar. Acconding to Stein, the industrics which moved into Costa Rica beginning in
the 1970« were labor intensive and women have been releguted primorily o low-wage, low-prestige jobs
{e.g. housckeepers, aritsans, salespeople. and assembly lime workers) (Stein, 1984 In i study of the
male-female wage differential in Costa Rics during the early 19808, Gindling concluded that women whio
entered the workforee during the recession (o “helfp nuidntain family Incomes in the face of falling real
carnings T the primary family worker” were less educated and earned lower wages. During this time, a
dispropurtionate nurmber of wornen entered low-paying sectians of the workiorce (Gindling, 1993).

For women who do hold paying jobs, female employees are legally entitied to four months of paid
maternity loave in Costa Rica, However, there are no sufeguards 1o cnsure that employers do not fre
women stmply for being pregnant and, 11 & womsn b fired sojustly, she does nol have 10 be re-lired
Similarly. laws enthtling women (0 Ume off for breastfeeding of infants are not logistically workuble
Alihough employers are supposid W provide sites it the workplace [ this, (hey rarely (o, Even |l they
did, there is no one (0 (manspon the infant from home (o0 work and back, and not enoagh time for women (0
truvel home and back o feed thisit infints (Saint-Cermuin and Morgan, 1991 ).

Looking at muny of the laws and sutistics, it appears that women snd men have status in
Costa Rica. However, speaking about the legal situation in Costa Rica. Chase remarks, "our laws amd our
Constitution were made for and by men seeking to malntain thelr veto power,.and are @ social mirmor of the
profound prejudices in our society against women (Chise, |988)

Uine misleailing stutistie 18 the literacy rate. Costa Rics offers free, compulsery education o its
cinzens through the ninth grade (Saini-Cermain and Morgan, [9%91) and the lireracy rate is 3% for both
s mrd women (see Flgure 1), Although this s one of the highest llerscy rates in the world, the content
of Costa Rican education may not help 10 advance women's social status. Saint-Germain and Moggan staie
fhat texthooks use mule mole models snd women ln domestic situptions while men wre shiown (o o
varety of roles. For example, they quote Norma Nimenes about her experience in schinl in Costa Rica:

| tearned o read aned write with & hook called "Paoo and Lola™ where Papa appears reading
thie and Mama making tortillas. You see? W is a cultural pattern: Papa s
walting for Muma to serve himn dinner.  Tho's (he patiern thsl we have hod... Within 100
years the new soctety will have eliminated that patteen, that Papa studies and Mama sews,
for Papa the pood kife and for Mams work, Papa requires and Mami complics. But i s st
a law. | 1ell you, in Costa Rica there is a surieit of laws, an overshundance. Compliance
with these lnws s what is lacking. (Saint-Germuin und Moggun, 1991 )

Luws in the arcds of economics and propeny rights granl women equality on pﬁ. bl ot
praciice. Propenty righis are an ares whete women's secoend class status Is sppatent ke there are
communil property rights for married couples, property is generally in the nume of the husband. It is
difficult for women (o secure Joans since they have no colluleral, and women are rarely éligible for land
under most government lund distribution programs. Thus, men have conirol of the land and its products
and, by extension, contril of women.,



Uit postitical aremil, womnen guined e right 11 vote by 1949 glong with s ﬁﬁ:u fus b edected ho
public office (Saint-CGermain and Morgan. 1991} However, sceording 1o United Nations Sratistics,
winmen bkl only about 79 of the executive offices snd no ministerial leved pokitions in 1987, The number
o women in parfiament slmost doubled from 1975 o 1987, with women occupying 8.3 amd 108 percend
of the seats, respectively, lo those vears { United Nations, 1991),

Urbunization in Costa Rica

In looking 4t the interactbons hetween popululion, envirsnmental degradaion and women's roles, 18
is important to ook at the urbanfrural population distribution, Rural sociéties tend (o be primarily
agricuttural while urhan dwellers are more ofteh employed in the ndustrial snd service sectorn. Urhan and
rural dwellers have different lifestyles, thus affecting most of the factors that 1 have addressed.  For
example, the robes of women and children, worklosls, nutrition, santiation and education se sl diffesent
urhan arcus

Costn Rica's population 18 almost equally distributod betwoen urban (54% ) and rural (46%) arcas
A combinution of rural W urban migration and population growth have caused the urban population
grochually increase. As is shown in Figure 9, the rural and urban populations are predicied 1o aqual oul by
the yeur 1995, according 1o estimates by the World Resources Institute.  Alter thal, urban dwellers are
expected 10 outnumber rorel, However, the absolute number of people in rurdl areas will still increase and
ag long as the populstion grows, the number ol pedple living off the seme land will continses o grow.
While I.I‘.n‘:ﬂ‘nqm on living in urban arcas may grow, there will be a higher absolute number [n mral arcas
becanse of the continuing tlation growth fsée Figune 3). Therefore, arbanization should ol have an
exceptional tmpact on o, envirommental degradation or the roles of wamen in Costi Rida.
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Conclusions and Recommendations

Women sround the world hive dual mles; mother and producer.  There wre trade-offs that e
necessary for women to perform both roles, sometimes voluntary and other times dictaled by
citcumstances.  In countries such as Costas Rica where women do nol have socess 1o of control ol
resources, thelr situation is particularly difficult. The labor of her children may be the only. resource that &
woirmun in o developing country can control. This labor can help women (o inhcrease production, or
allivw them o wiark for cash by leaving older children o take care of domestic tasks and infant care
Childbesring can also be empowering und can provide emotional support to women. As Nodin Yousse!
stales, “Laptripped OF ber econrmic/productive role, woman has 10 depend on motherhood performance for
stitus and prestige and on her children's labor 85 a strategy for survival” (Ward, 1984} Under curremt



conditions, women will coptinue (o have meny chuldren, For fertility i decline further, wio must improve
women's lives, wr them, md change the conditions onder which they live,

In Costa Rica in 19849, 69.5% of martied couples were using some form of birth contred (Waorld
Resources Institute. 1992), This high contraceptive prevalence e indicates (hial a signdficant froportion of
the popaluthon has knowledge of and sceess 1o some form of birth control. However, further increasing
contraceptive use will be more difficult because it may involve chunging social and cultursl patterns. Some
women are nol willing o redoce fertility becususe children serve vaduable toles in the present chrcumstances.
Ax the enviromment is further degraded, the simation will nnlgigur worse, Waomen's work will become
mure ditficull and time consuming as soils ane degradod und subsistoncod faming 1s forced boto less fenile
lands. A large number of children take some of the barden of this work off women. Labor is sl the only
incentive to have children; bables also provide emotiomal suppon, especially o wimen whose husbands
work lar from bome for Jong perlods of time  Rather than siimply olfertng dllernatives dﬂlnlhmtn:fé
women must be given options which are rewarding and which enrich thesr lives enough for them o decide,
vorluntarily, W hive fewer children.

The following are recommended sctions that | believe would heélp Costa Rica w slow its population
growil tate, complete is demographic transithon and shw environmental degrodation:

Chunge the content of education o include professional women as role models and (0 each both
men and women at there are viahle abernatives wo childbearing for Costa Rican women

sTake ageressive sieps o stop and reverse soll degradation and deforesiation. Teach nurad men wsd
women susiatnable land monagement iechniques and insure thit those sctually working the Limnd —
bnchoding women in subsistenoe agticuliere — have access o adeguale resources (o omplemisn these
lechaigues.

aDiecrease relance on expon agriculiume wnd caitle ranching. Seck more environmemally fendly
wiiys [0 increase cash income and t0 foduce external debt

=Ciather data on women's workloads, tsks, and firme allocetion i urban wnd roral areas
determine how the simution could be changed to reduce demand fioe children

«}Ter wirmen aecess to resources dnd contral of the land. Ownership of the Tind by those wiho
{1 will emcourage mave sustiinable resoure use In scdition, this gives women control of ey
ivaen Hves ond coables them i see viable aifermatives o childbcaring
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EARLY-5TAGE HEALTH AND DEMOGRAPHIC TRANSITIONS:
INFECTIOUS DISEASE AND HEALTH SERVICES IN N ALAWI

By Amy 1D, Sullivan

I. INTRODUCTION

It sounds obsions, but 13 important 1o remember; 0 order for countnes o plan for the future, there
must be some idea of what the fiture may bring. In these days of rapid change at a global scale, this futurne
can be difficult to predict. However, il is possible o construct models hased on what has been scen to be
mporiant i other countrics, as well as what ooe knows of the region or country of concern. There is
increasing recognihion that it is vital to consider more dynamcally the interactions between populations and
the enviromments in which they live.

A usetul toel in considering these interactions is to think in terms of transilions. There arc as many
tvpes of transitions as there are things that effect populanons. Some of the most frequently consadered are
demographic, agricultural, toxicity, and epidemiologic transitions (Drake, 1991 Meadows, of af, |992),
Different patterns of transition can be seen in many parts of the world. Relationships between and among
transiticns — i terms of tming and extent — can impact on the quality of life i a given 2 socely

Unfortunately, it 15 impossible to loak at all of the transitions going an in a given population at a mven
nme. Limitations include msuficient data to track events, as well as the "intellectual overload” of trving to
visialize cvervthing concomitantly. Thus. in order to make models of transitions usable, i is useful (o focns
on particular subsets that could answer questions about a particular pelicy question, The purpose of this
paper 1 Lo gain insights mto the health eonvaronment in Malawi At what stage 1= this country with respect
to the ¢pidemiologic and demographic transitions?, and What issucs emerge as future prioritics for
Malawians with respoct to these two transifions?

The demographic transiion in Malawi 15 considercd with respect to the health transiions beginming
oocurring i that country. (The broader (erm "health transitions™ 15 used to encompass both epidemiologic
and health services transitions.) Demographics are an integral component of considering the health necds of
a population overall, as those needs shift with the specific populations at risk. For example, not only do
mlectious discases disproporiionately affect the young, but if one bag a relatively rapidly increasing voung
population than the appropriate resources must be planned to address thoir noeds, Also, when a country's
potenfial health resources are particularly limited, more thought can be given to the cost-cffoctivencss of
plannimg papulation growth

The health ssues considered here with respect (o the transition ane those that one would expect 1o fimd
in a relatively poor Sub-Saharan Afvican country: infections diseases and the health services that deal with
them are at the center of this evaluanon The two mmor aspects of the former considered here are
mmmunizable discases and malana — an mportant discase for which there is no immuonization and no casy
way o treat those most at nsk. Those populations most at risk are voung children and prognant women.
Because of the paucity of data available on the latter, young children are focused on,

This evaluation is structurcd so that infectious discase 15 considered i the context of health services
and demographic "environments”  This word is given in quotations to refleet the idea that it is not a
phvsical environment as such that 12 being looked at (e, climate, soil, land wsc), however, as social
emvaronments with cortam structures of their own, their importance 15 equally important. The reasons for
skirting the more traditional "environments" 15 discussed in more detail later. For now, suffice 1o say, this
choiee docs vol mean to underestimate the obvious importance of the physical cnvironment, but rather to



highlight other issucs considered. The population-enviranment dynamie itself is a drang force behind the
consideration of all transitions. AL this point in time in Malawi, the environment 5 a kev factor m the
polential for an eprdemiologic trangition and the man force restramimg the transition,

The overall model considered 15 given i Figure | Within this model, the focus 1s on population at risk,
the service environment, and malara. Maore specifically, this paper will briethy review what the major fypes
of diseases amone voung children in Malawi are, as well as what doves the imporance of these discases -
ie., what are the emvironmental, economie and other factors that appear to sustam the present disease
profile in this country, Two transitions that could effect this profile — the demographic and health services
transitions — are then considered inc greater detail. Other more specific topics also are considered in the
cantext of the health services/demographicinfeenons disease interactions seen. Policy recommendations are
then made as to how to affect the demograpphic transiion and improve the smuation regarding the
prevalence of infectious discases

Figure 1 Maodel of the cffects of demographic environment, service availability, snd other factors on
infectinus diseases
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I MALAWE: A REVIEW

A_ General Conditions

Malawi 15 a small country (approcamately 46,100 sq. miles. or roughly the size of Pennsylvama) in the
southern part of Fast Africa, bordered by Zambia to the west, Tanzama to the north and east, and
Mozambigue to the scuth and east. There are three regions in the country:  the Northem and Central
regions run along the western shore of Lake Malawi, and the Southern Fegion 15 to the south of the lake
Malaws has a tropical climate, with a ramy season that last roughly from December to April, Malava iz,
economically, a Fourth Werld State. The material standard of living is very low by Weslern standards.

The coonomy 12 predominantly agricoltimal, though there are government development plans ammed at
diversification. The main cxports are tea, sugar, and tobacco (UN Statisocal Yearbook, [992), Subsistence
agriculturs 15 practiced. Crop use miensity varies throughout the country, but in most arcas it ranges from
5-50% of land use Almost all of this use is for traditional (non-mechanized) agriculiure (United Seates
Agency for International Development, 1992), There are small areas, in the extreme north and south of the
couniry, where land use drops below 5%, and a roughly equal area, mostly i the north, where land use



excecds 50%. In the northern and central arcas, maize¢ production tends Lo parallel the crop land use
patterns observed. The asseciation 15 not seen in the southerm area. Food deficits are greater in the south
{ranging from regquirements of 20 1o over 90 metne tons per year) than in the north-central arcas (ranging
from requerements of under 30 to excesses of over 20 metric tons) (USAID, [992) It should be noted that
Malawi has been very hard hit in recent vears by the drought in the region. It is estimated that roughly 85%
of the country's population was effected by this drought in 1992 (UN, 1992)

Literacy rates are low for men and women (relatively lower for women), and mortality rates [or intants,
children, and pregnant women are among the highest on the continent. Literacy and health indicators vary
considerably within the country. The Nerthern Region has higher levels of female Titeracy and lower levels
of mfant mortality than the other regions. This vanation is important to remember when mterpreting the
results discussed here — results cbtamed from national level data.

D, Demographics

The population of Malaw in 1990 was about 8,754,000 Populatios density §s, on average, higher in
the southern half of the country (USAID, 1992} The high mate of population growth is dramatically
lustrated by the population pyramids shown in Figures 2a and 2b. The annual population growth rate as
of this vear was 3.52. The total fertility rate (TFR) was an extremely high 7.6, The age distrnbution 13
heavily weighted toward the bottom of the pyramids, with roughly 19% of the population below the age of
5 vears {including 13% from | to 5 vears old). Almost 45% of the population is below the age of 15 years.
Only between 2 and 2.5% of the population is over 63 years old. In gach age group thers are shghtly more
males than females. Thes difference 15 cepectally evident i the youngest age groups. According 1o
MacCormack, this difference in this young age group may be a reflection of wonen having relatively high
status i Malawi, though this peint is difficult o establish without differential mfant and child mortality
rates (MacCormack, 1989), Most of the population (about 88%) i3 located in the rural areas It 15 not
known how the population i the wrban arcas compares to that m the country overall (Umted Nations,
1977: United MNations, 1991; WERI, 1992)

Fipure 2a; Apc structure. Matawt, 1977 aond 1991 (Data source: UM Siatistical Yearbook)
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Figure 2k Apestruciure by gender, Malawd, 1977 and 1991 (Data source; UM Siatistical Yearbook)
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Population planning does not appear to be a government priority, There has been very little attempt al
mtroducing contraceptive use on 2 wide scale. As of 1989 the contraceptive prevalence was anly about 7%
(WEIL 1992} Also, it 15 not clear how government economuc initratives might affeot migrabion patterns m
the up-conung vears,

C. Health Concerns

[nfections diseases are the defining health problems of Malawi. Data from the early eighties, given
Tables [a and Ib, iflustrates this point. There has probably been Dittle significant departure from this
pattern over the past decade, with the possible exception of those diseases covered i Expanded Programme
for Imnumization (DPT, TR, measles, and poho are the major immunizations provided through
EPI). The age of this data brings up another pomt to consider regarding the amalvsis:  the quality,
consistency, and age of dafta from Malawa s mated, There have been some well camicd-out studies that
have provided useful information. but national data collection related 1o health, with the possible exeeption
of population and hospital bed counts, has been sporadic. Admittedly, there has been historically a rather
limited health care infrastructure (such infrastructures tending o be the primary generators and users of
health-related statistics),

Tables fa and 1b reflect the impartance of not enly infections diseases, but of immumizable discases
and of malana specifically, Among the clearly immunizable diseases, measles. TB, and tctanus arc
impartant causes of mortality. The data is such that other categones, ¢g.. pneumonia, may also contain
cases of immunizable disgases. As for malaria, it is, itself, an imporiant cause of morbidity and mortality,
the extent of which could be wnderestimated here. For example, malaria in infants is difficult to distimguish



Tuble 1a: Most frequent canses for ond patient services. Al ages, Malawi, 1982 (Data source: WHO, 19873
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Table 1k Most frequent causes of hospital deaths, Malawd, 1982, (Data source WHO, 1987, Kalipeni, 1993
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from respiratory diseases, it 15 an important underlying cause of ancmia, m cerchral malana comvalsions
are nod uncommen, and it s an mnportant cavse of low binth weight (2 major risk for infant and child
mortality i geseral). Also, while deaths from immunizable discases have probably gone down in rocent
vears (due to EP), deaths from malaria arc less likely to have decreased significantly.

Malaws is endemic for malaria. Plasmodium falciparam is the cause of virtually all eases of malaria in
Malawa. . faleiparum is an impostant cause not only of general malaria, but can also cause cercbral
malana. Young children arc especially at nsk for cerebral malaria. The Anopheles pambice complex of
mosquitocs are the most common vectors of P fadeiparum. These mosquitoes tend 10 be particularly
adaptable and leng lived Thus the argument that a relatively large proportion of the health barden in
Malawi 12 environment-constramed: becauge of the nature of this vector and the climate in which it CxIgEs
the basic reproduction rates of disease for malana are extremely unlikely to fall below 1. and are more
likely to approach values up to 1000 - e, transmission alone may have 1 be reduced but up to 1000-fold
i erder Lo have an impact on the disease (Bradley, 19911 The ability to achieve such reductions througeh
spraying or ather gross, physical environmental changes may be possible m urban areas, but is unlikely n
rural areas. Bed nets distributed via the health eare infrastrocture are likely to be a vital component of
reducimg reproduction numbers in rural areas. This issue, the potential impact of populaton distribution
withimn the country on malana, is discussed in the context of the analvsis.



Local vanaoons moomalana prevalence are common in other endenue countries. [n the Gambia,
observations over many vears indicate that arcas only miles away from cach other can vary considerably
with respect to prevalences of parasitermas. Part of this vanation s likely related local physical
eivironment and lamnd use patterns. Howewer, becausze of the wade local vanations o malana, an
investigation of the impact of land use would require sub-national data. Sech data 13 not available for this
analvsis, but an evaluation of such data would be important in determining prionty tanget arcas for a
nabonal malanas control program

Ihe impact of nutntional won deficiencies on malaria 15 not clear While it 15 an important rigk for
improper development in general, it is possible that iron has a negative impact on the outcome of malana in
voung children and pregnant women. More research 15 needed to clanfy this ssue

The other magor cauge of morbidiy and moctality, espectally i voung chilldren s diarrocal disease, In
fact, these discases will hikely increasc in importance as immunizable discases decrease with EPL Safe
water supply i stll an 1ssue m Malawi In the late 1980 onlv 77% of the urban population and 37% of
the rural population had access to a safe supply. It 18 not clear whether watery dinrrhoca or other tvpes ane
more prevalent. If watery diarrhoea is the greater problem, then distnibution of ORS should be a priority.
As of the late 80% onlv about 10% of the population were reported to be getting ORS. (WRI, 1992)

D. Health Services

Over the past decade the government of Malawa has spent berween 4 and 7% of its national budget on
health services (WHO, 1987, WERL 1992), In 1982 almost half of this expenditure went to hospitals while
only about a third went to primary bealth care. In a country with so many basic health nesds, the cost-
effectiveness of such a dismbution should be re-assessed

The Malawt Ministry of Health maintains hospitals down to the district level and community cutreach
services have boen recenving mercasing attention. Approcamately $0% of the population have access to
some health care as of the mid 1980°% (World Resources [nstitute, 1992, UNICEF, 1993). Anle-natal care
iz available, and cstimatcs of the number of wamen nsing these services are as high az 70% (Taylor,
unpublished), Part of the ante-natal program has included promoting wse of chloroquine prophyviaxis during
pregnancy. Since chlorogqume resistance has becomes common i Malaw, the prophylactic has shifted fo
Fansidar Fewer than half of all births in the late 1980's were attended by trained health care persomnel
(WRI, 1992)

Ag 15 discussed later, EPT in Malaw: did not get going until after 1980, However, coverage now
appears relatively hiigh - approachmge at least 80%% of all mmumnizations as of 1991, Other than the ante-
natal program mentioned, specific activitics sponsored by the Ministry of Health regarding Malaria control
are not defined. There are bed net trials presently ongoing. and chemotherapy for the disease appears to be
relatively available [t should be noted that the therapies presently being used in Malawr are leas likely o
lead to complications of severe anemia i young children. The slow action of chlorogquine and the
subscquent incomplete treatment of malaria had, until recently, Jead to extremely high parasitemias (and
subseguent anemia) in this populaton, but newer drugs are faster and more complete, reducimg thes nsk
(Tavlor, unpublished).

T DATA ANALYSIS

A, Data Sources

The World Resources [992-93 Database was the prmary source of data used (WRI, 19492)
Information within the databaze comes from vamous United Nations sources. Thos, some of the mformation
is from the Malaws government, and some is from independent data collection. The WRD was
supplemented with WHO and UNICEF data pubhshed elsewhere, Data on umder 5 momality. and to a
certumn extent IME, was obtamed from The World Bank {Feacham and Jamison, 19973,



A. Demographic Transition

I'he population of Malaw 13 growing al an exponential rate (Figure 3). Since 1950 alone, the
population has at least tripled, going from about 2,900,000 fo almost 9000000 people. With the TFR at
7.6, there 15 no sign that this mate of growth will slow considerably in the pear future, The annual growth
rate. which had been increasing lincarly up to arcund 1980, has begun to level off at about 3 5%, This
point is encouraging, but the rate of growth, though not mcreasing as rapidly as it had been, is stll
extremely ligh, Also, the population growth momentum in a country like Malawi will impact upon growth
stabilization even when replacement level fertility hias been reached,

Fipure 3. Population of Malawi, 1930 - 2000 (Data soorce: WRIL 1992
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Phe driving mechanism behind this increase can be seen in Figures 4a and 4h, In Figure 4a, one can sec
that, whils the crude birth ratc (CBR) iz begmnimg to decline shghtly, the crude death mate 1 falling
exponentially, The changes in crude birth rate arc linear, but there is an interesting break in the trend
around 1980, the slope shifis from posilive to nepative. A possible proximate cause for this shifl s
discussedd later, If population growth 15 added to the picture, one can see (Figure 4b) that the population is
inereasing proportionately ta the divergence of the irth and death rates. This classic patiern is commonly
son carly in demopraphic transitions (Meadows, ef af, 1992



Frepre 4 Crode Birth Bate and Crode Death Bate, Malawi, 1955 - 2000 (Tata sourge: WIRT, 1993
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Figure 40 CER and CDR with respect to population. Malaswd, 1955 - 2000 (Darg source: WRI, 19%92)
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The distribution of the population within Malawi is changing at a somewhal lower pace. Unlike many
parts of the world where the tendency toward urbanization has heen dramatic. Malawians appear to be
remaining a predonmantly miral population, However, the urban populabion 18 growing at a faster pace
than the rurzl population (Figure 3). The relevant contributions of migration and differential morality to
this situation are not clear. It 15 also important to keep in mind with respect to planning that, while the
urban populanion 18 still relatively small in companson to the meral populatton, the absolule number of
people inurban areas 15 growing such that the number of individuals hving m urban areas by the end of s
century will almost equal the population of the cntire country caly 40 vears apo. The health problems of the
urban population will kave an mmportant impact at the vational level,

Fipure 5 Compansen of Urban and Rural Popolateon (o Todal
Populiion. Walawi, 1955 - 2000 {Data source: WEHE 992
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B. Health Transitinns

The epidemologic transition has not vet staned, though the ground work of reducing the impact of
infections disease has begun, Infant and child mortality rates (Figure 6) are still charactenstic of 2
population coping mainly with infections discases. Child mortality i= assumed 1o include children between |
and 5 vears of age. Both IMRE and under 5 mortahty rates do appear 1o be decreasing rapudly, though both
were extremely lugh to begin with, The risk of dving before age five 18 far higher in Malawi than in other
East African countrics, and comparcs more with the nsks seen in West African countries.



Fipure & Infant-and Child Momaliny Rates Malawi, 19352000, (Data
sourees: WEL 1992 UNICEFR, 19493 Feacham and Jamizon, 1991)
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Oine very unusual feature of the IMR and under 5 satistics m Malaw is thar the under 3 monality
rates far exceed those for infant mortality alone. The eppesite is usually expeeted. This pattern could be an
artifact of nuscategonization, 1e., failure to differential between older infants and voung two vear alds, but
such 15 unlikely to fully explain the discrepancy However, if malana 15 as sernwous a health problem as ot
appears, than such a pattom of mortality may not be unexpected Those at greatest nsk for dying of
malaria are children between the ages of | and 3 vears. A combination of maternally acquired immunity
and lower rates of mosquito bites are thought to be factors m this phenomenon. Also, contributing to this
pattern may be the high risk of malnutntion among children in Malaws, As noted 1 an carhier section, a
regional drought has seriously affected the country in recent years, and even before this drought. poverty
may have substantially increased nsk of scvere malnutrition. Malnutrtion, like malaria, tends to
disproportionately affect children between the ages of | and 3 years.

The nature of the decreases o infant and wnder 5 mortality arc also interesting, [ME has had two
distinet linear phases of deching, which may indicate a Gompertz type of function (though the tailing-oif is
not yet secn). The decling was slow up through the mid-T0's, but appeared to change. 1o a faster rate of
deching, after this point in time. Interestingly, the liming of this increasing deeling 15 consistent with an
unpact resulting from the mtensive mplementation by the government of well-haby programs {growth
monitoring and nutntion education for mothers) in the carly and mid-1970% (Melntosh, unpublished).
Current opinion of these types of programs 15 that they tend not to have a substanoal impact on the
populations they serve. While there are other possible explanations for the pattern seen here, the possibility
that the well-baby program of the government did have an impact deserves further imvestigation. At present,
it appears that IME 15 decreasing more rapidly than under 5 mortality. The fit of the curve to under 5
mortality 15 poor, but the best fil appears to be a decreasing exponential trend. Though still decreasing, ot
appears that under 5 mortality will level off well above the TME.



Transitions i health services are difficolt 1o détect owang to the lack of data and the difficully n
establishing the Imporance of those statistics available. For example, though statistics exast for the
pereentage of Malawians with access to health services, it 15 not clear how often these services are used by
most people or how approprisie these services are. Oul-patient services at hospitals are crowded (Mills, e
af, 1993), but the proportion of individuals in any given caommumity psing these services is not cstablished
It docs appear that many of the sorvices given i this covironment may be berter suited to a different
mechanism of health services delivery

The ancrease of EPI coverage can be consplered as a subset of the health service infrastructure, This
increase has been dramatic (Figure 7). It is not clear though why the numbers for TB and polio
mmmunizations arc so different, as the same workers in theory give both of these shots with i the same
program. Another 1ssue regarding these numbers 15 that they may not accurately represent the proportion of
immunized individuals & community, For example, in Bangladesh, coverape rates refor to the propartion of
a set target number being immunized, The target nimbers can be incorrect. [n onc area, the target number
exceeded the number of children alive in the area so that while the coverage rate was onlv around 70%, a
far greater percentage of the children {approaching 100%) had probably been mmumized. Overall the
mumbers for the Malawi EPI program mdicate a sucecssful outreach program.

Figure 7: Immunization Coverage, Malawa, [9535-2000, {Dara source; WRE, 1992 TINICEF, [993)
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Because it 15 a separate vertcal program, generabzing the trends seen m EPI o other aspects of health
sorvices mav nol be appropriate. For example, another potential indicator of health services activity,
contraceptive prevalence, is extremely low, only about 6% as of the late 1980's. Even if primary health and
family planning programs are not formally linked. one would expect to sce higher CPR's in a "healthy”
bealth services enviromment.



. Interactions Between Transitions

One interceting interaction between the Lealth and demographic transitions considered can be seen with
respect to IMR and CBR (Figure 8). As mentioned above, the IME began to decrease at an accelerated rate
i the late 1970, Shaortly after tlus shift, there 15 a tum around in the CBR. gong from an increasing 104
decreasing trend. Though there are many possible explanations, it is mteresting Lo speculate that, if these
patlerns are true. this interaction could reflect a decreased demand for children as their survival improves.
This mterpretation could have important implications for health and famly planning seraces delivery It
would emphasize the mmportance of child survival with respect to demographic transitions (1., slowing the
rate of overall population growth)

Fipure #; Companson of IMR and CRR. Malawi, 19552010, (Data source. WRI 19923
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Evident from the models and discussion presented above is that explosive population growth and high
infant and child mortality rates — stenoming from high incwdence of infections disease — are amportant
problems to be dealt with in Malawa One way n wiich these two issucs mier-relate s given in the
comparison of infant mortality rates and crude birth rates, However, there are many other interactions on
which ong can speculate. In this section, some such speculations are made. Some of these observations arc
well supported, others are merely possibihtics that would reguire further rescarch to substantiate. Also,
transitions nol previously discussed, such as the aducation transition, arg considered

The direet and indirect impact of Family planning on the bealth of Malawians could be considerable
Dircct offcets would include decreasing infant, child (Rahman, 1992), and maternal morality Indirect
effects would be felt through the decreases in population pressure and the shifts in the age structure. The
farmer assertion s an entive topic of its own, and no attempt 18 made to cover this topic here. However, the



impact of population pressure on guality of life has been noted in many countnes {(PED Monograph, 1993)
A for the former, shifts in the age structuce will influence the numbers of individuals susceptible o discase
{1.c.. non-immune individuals) and the nombers of people requinng epecific health scrvices m the
population. Effects of family planning on population growth are considered first, than offiects of population
erowih on health are discuszed

A, Impact of Family Planning on Population Growth in Malawi

The explosive population growth of Malawi s prctured in Figure 3, This projection assumes that no
attempts will be made to control growth. In fact. the government does appear o be adopling measures for
family planniog w5tz bealth programs {MelMiosh, unpublished). Blacker (15933 haz published scme
micresting prodictions regardng the influence on population growth of reducing TFRs in Malawid. Vanous
population outcomes are predicled based on when replacement level ferulity 18 reached and what the
influenee of the growth momentum is at that Gime. The altemative outcomes anre given m Figure 9,

Calculanons assume a TFR of 7.6 1980, From this pont, deereases m fertility to replacement lovel,
R, " wonld require a reduction of [4-5| children per woman 1o a TFR of 2 317 (Blacker, 1993) Becanse
of the erowth momentum, popolation continues to grow for a period of time before leveling off Each
projection, A-0), makes the following azsumptions:

A Docline stadds i 1990, regches replacement level (B} m 2005, and stabiliees al 13 million
B:  Decliee starts an 1990, peacles replacement level (R i 2020, and siabilizes ot 20 million
C; Decline stans in 2000, reaches replacement level (R} in 2005, and stabilizes al 21 million
0 Decline stans in 2000, reaches replacement leved (R am 20030, and stabilizes al 27 milbuon:

Clearly, prediction A would be the best possible outcome for Malawi. However, as their family planning
program 15 onlv now getting started, such a rapid reduction to replacement level fertility s unlikely. An
optimistie but more realistic outcome 15 likelv to e between options B and D_ A reduction in TFR could be
seen as carly as 1995 As the famuly planmng program s just staring, of mav take a oumber of vears 1o
optitmze services; thus, it will probably take longer than |5 vears (and hopefully less than thirty vears)
before replacement TFR is reached Prediction € is the closest catimate to this intermediate view, with
population leveling off at around 21 mithon. Such an cutcome will require miensive effort and commitment
on the part of the government

Fipure ¥, Predictions of popalaiion groevth, From Blacker, 1995,
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B. Impact of Population Grosth on Health in Malawi

This section reflects an arca in which a great deal of rescarch iz still needed: the followmg comments
are quite speculative. In order to consider the impact of population growth on health in Malaw, let ns first
o back to the age distributions given m Figure 2a. It may be recalled that the about 19% of the total
population was below age 5. with roughly 15% of the total between | and 5 wears of age. To give
conservative estimates of the influence of this population structure, it will be assumed that infans (e,
< |vear old) ane relatively protected from the impact of mfectious disease by maternally acquired antbodies
(acquired both in wrero and through breast mulk). Thus, infants will be considered only at rigk for mortality
with respect to low birth weight, Programmaticallv, they will only be considercd m the context of EPL in
which immumizations are given to infants as well as voung children and mothers, In this context. two major
aspecls of health are discossed - the influence on infections disease (especially malaria) of non-immune
individuals entcring a population. and the impact on health services of a4 rapidly growing oumber of
potential chients,

Malaria is emphasized smong mfections discases because of the long period of time 1 takes to develap
ity 0o thus disease. Most cluldren begin developing ther ovwn immunity (o malaria (as oppoged o
matemal immunity) by about 1-2 vears of age. By 3 vears of age, mast children have developed immunin,
aufficicnt to protect them from fatal cases of the disease, but 1t 15 not until almost adolescence that children
aclually develop an immumty that protects them from the parasiterma itself mmune suppression n
pregnant women decreases the influence of thiz acquired immunitv. and pregnant women are thus more
susceptible to scrious matana attacks than are othor adults, In many other common infections discases
(e, polio, measles), immumty 15 acquired more completely and more quickly. So. while the non-mmumne
group for malana mav be assumed to include several ages at a given point in time and place (i.e., larger
non-immunc papulation), the non-immume groups for other discases may melude only one or two ages at
the same paint in tme and place (1.e., smaller non-immune population).

Children between | and 10 vears are susceplible o malaria parasitemias, Elsewhere in Sub-Saharan
Afnca. cstimated prevalences of parasitemias in the 1-10 vear age group range from 80 to 100% (Feacham
and lamison, |9%1; Greenwood and Pickering, 19493), If we azsume pont prevalences of B0% parasitena
in Malawa, that means i 1991 there may have been as many as 2, 160,000 children, almost 25%, of the todal
population of the country, with appreciable malacia pacasitemiag. Just among children from | to 5 vears,
this pumber would be roughlby 1,100,000 children (about 12.5% of the popolation). As the population
grows, 50 does the number of children with malarna parasitemias, [ the population were 1o get any
vounger. the relative number of parasitermas would alse grow. Fortunately, with the implementation of
family planning programs. this trend can be reversed — Le. as the TFR goes down, the population ages.
decreasing the proportion of parasitcrias i the populatnon at any given point i fime.

The impact can also be assessed i terms of morbidity and mortality. Children between the ages of |
amd 3 vears are susceptible to severe malaria. OF the children in this age group, the case fatality mte for
malana iz cstimated at 10% (Benenson, 19900, One study from The Gambia, gives a malana attack rate of
1.2 attacks/child/year. Assuming that the bulk of these cases were to ocenr in 1-5 year olds and that only
those children with parasitemias could develop cases, that gives a potential of 220,000 cases of malaria per
vear iy the under 3 age proup. amnd (assuming mo child kas more than one case in a given vear) as manv as
22,000 deaths from malana i a given vear. That 15 to say roughly | i every 62 children berween the apes
of | and 5 vears of age may have died of malaria in 1991 This estimate 15 conservative, and only inchudes
the immediate cases of malaria in children. There exists excess mortality and morbidity in addition to these
numbers. For example, malana in pregnant women can contribute o low birth weight in children mcreasing
subscquent nisk of mortality, and the mpact of malanal ancmia on an already malnoorished child could be
devastaling.

While the above figures are unreliable. they do perhaps provide a point of departure for estmates at the
impact of malaria on the bealth services delivery infrastrociure. As many as 220000 indviduals may seck



treatment for malana alone in a2 given year in the carfy 1990%. [f the population increasces by about 50% by
the vear 2010, as mdicated by prediction C above (Blacker, 1993), than by this vear (assuming the
populaticn structure remains constant), almost 330,000 children would potentially i need of treatment for
malaria Also, programs ke EPI will need to be providing immunizations to as many as 505 mon:
children than it 15 reaching sow {assumung none of the EPD dizgeases are eradicated i the next 13 vears)
Apain, if the population were to grow alder over these next fifteen or g0 vears. the propomionate burden
waouhd decrease

The figures mven above are highly speculative. One thing that they highlight s the need for better
information on disease prevalences in Malawl. For example, not only mught prevalences of malaria
parasitemia i Malawa differ from those cleewhere, but the anack rate of the discase mav different greatly
betweon this country and The Gambia. Without better data, only an educated muess can be made as to the
actual situation. Such poesses are not sufficient if health services delivery s fo be optimized.

C. Female Literacy and Health Transition Interactions

An mportant transition that has not been addressed with respect to health is the education transition
The main reason that this transiton bas nod been discuszed iz oa lack of longimudingl data, However, sub-
national data on female litcracy has been analvezed by Kalipem (1993) i the context of finding
determinants of mfant momality i Malaws. Although the eastence of a literacy transition nationally 15
argnahle, regional differenoes in iteracy may be considered as a procoy to look at the possible mfluence of
such a transition on health, As pictured in Figure 8a and Figures 9a through 9c. [tmale literacy appears to
have a definite, verse association with infant momality,

The mterpretation of this relationship 15 not as clear as the visual association would supmest. For
example, in Figure 8b, one can see that matermity beds per 10,000 women also s associated with IMR - a
point which could indicate a better overall social service covironment in the north. This possibility i=
planzble, as the Morthern District historically has been well served by mussionary schools and hospitals
(Eoalipeni, 1993 Tavior, [993) Interestingly, in cross-scctional regression analyses of hath the 1977 and
1987 data, female hteracy becomes insignificant when women's participation in agriculture is controlied
for. This obzervanon mplies a poessible role for MacCormack's argpuments regarding the imporance for
health of women's status as measured by a net economic contribution to family resources (MacCommack
[988), Of course, the most significant underdving factor m all of theses associations 15 geographic location
ieelf = e, living in the Morthern Districe is the best single predictor of reduced risk of mfant momality

Kalpem, citing Caldwell's theory on the importance of women's autonomy in health, suggests that
Malawd may be either an anomaly where women's autonomy decs not predict better health status, or a
country where rapid changes, introduced From outside the country, have positively infleenced women's
autonomy over time. The emphasiz given by the author to the former may be msplaced with respect o
health hehavior Ealipeni describes the matrilineal and matrilocal nature of the cthnic groups hiving in the
Southern and Central Districts, and then assumes, nol unreasonably, that these patterns indicate cultures
with greater female autonomy. However, persans working i the southern part of Malawi have nated that,
m general, women need male permizsion to receive certain types of health care. The major messages that
come from these discrepancies are that a) female htermcy 1= only one component of a diverse set of
sociocconomic factors that influence health m Malawi, and b)) more research is needed with respect to
waomen's health secking behavior and whar factors drve thes behasaor m Malawn



Figure & Fomalz lieracy rafcs and maternity beds, by district in Malawi, From Kalipeni (19933
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V. RECOMMENDATIONS

Bazed on the observations made in the sbove sections, some recommendations have been made, These
recommendations are by no means exhavstive. They only address a fow of the primary points made, and arc
rather broad. The follewing recommendations are mide:

I. ) Prioritize FP in the context of # community hased primary health care program

Papulation growth and age strecture have a substantial mpact on the health of Malawians.
lnplementation of family planning programs will not caly limit wlomate population size o 4 more
sustalnable number, bul alse have a pesitive effcct on health. Famaly planning services should be
mnplemented through existing (and improveng) primary health services for two reasons:

= Creating a separate infrastructure for family planning wonld take a great deal of time, and leoking at
the population predictions put forward by Blacker, tme is the main thing that Malaws does not have
with ruspect to population growth, and

= Perhaps more impertantly, family planning can truly be considered a health intervention. Bevond the
perhaps dubious numbers given above, there is very good rescarch that shows how family planning
can decrease nsk of maternal mortality (by reducing parity and allowing for spacing), improve
guality of women's lives (Simmons, unpuhlished), and increase the likelihood of suraval of children.
Also along these lincs. it 15 important to remember that it may be more useful for women 1o structure
programs that consader children's health, reproductive health, and family plamning as a unified
concepl reflecting family health {Broge, |490),

2.) Improve the capacity of the Malawi government to monitor the health of the population through
developing efficient health reporting and Management Information Systems (MI15).

A great deal of work has been done on the development of MIS for health programs in differemt
coumtrics, Une success story in Sub-Saharan Africa has been the infrastrocture developed to monitor
mplementation of the guimea worm eradication program in Ghana, where in 1992 84% of known affected
villages were submitling reports of gumea worm cases on time, and close to 100% of reports were
submitted eventually (CDC, 1993) OF course, this reporting program was targeted 1o a single discase, In
countrics where the information reported is more diverse, such as in Bangladesh, systems are not
necessanly as efficient, but they can provide useful data (Hossain, unpublished), Improved knowledge of
the health problems in Malawi will allow for better tailoning of services to address those problems.

3.) Make permithrin-impregnated bed nets an important component of primary health care
programs in Malawi.

Studies are presently being carmed out in Malaws on the effectivencss of permithrin-impregnated bed
ncts in controlling malana parasitemia. In The Gambia, bed nets distributed through community health
programs have been shown to have an important effect on reducing mumbers of severs cases of malaria
(Alonso, er ol 1993}, Other studics have supported, or at least not contradicted, these findings (Beach. o
al., 1993}, The results from the present study in Malawi will be important for determining the best way in
which to mplement such & program. Possible testing of other anti-malanals should alse be considered with
respect to malana prophyvlaxis and treatment i Malawi, Even in an atmosphere of responsible drug
distribution {suck as i Malawi), the large numbers of cases of malaria requiring treatment may increase
fikelihood of developing drug-resistant strains of P fafeiparum, especially as health services improve and
mare cases actually get treated. Knowledge of the vsefulness of other anti-malanals may prove nseful as
drug resistance increases

4.} Continue support of EPQ



The impact of EPT can not be assessed because of lack of data, bul s effectiveness i other countries
has been validated Use of ORS mav need to receive increased attention. as diarrhocal dizease s likely o
merease n proportion to mmunizable diseases as those mmumizable discases are brought under control

5.} Improve knowledpe of women's health needs (both for themzelves and their families).

Women tend to access health services i disproportionately large numbers compared to men. cepecially
in seekanz services for ther children. Primary health services ane avaslable in Malawi, but there s still a
long wav to zo with respect to the health status of the population More information 15 nesded on the
accessibility and quality of services with respect to the primary users of these services.
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COVERNMENT POLICIES IN A COMMERCE TRANSITION IN THE
SDUTH ATLANTIC AUTONOMOUS REGION OF NICARAGUA

Moreen YWhite

Introduction

There are notahle differences in Nicaragua between the Pacific and Atlantic coasts. The
majority of the population, the administrative seat, and the main economic and social activities
are concentrated on the Pacific coast. On the Atlantic coast there are fow urhan arcas and there
are many areas only loosely connected to the economic and gocial svstem of the rest of the
country.  The Atlantic coast of Nicaragua is an underdeveloped zone within an already
anderdeveloped country. Demographic characteristics are also different between the two zones,
Pacific and Atlantic, with the latter having the preatest economic and secial infrastrocture
deficiis.

The Atlantic coast is subdivided into three regions: Rio San Juan Region, Norh Region, and
South Eegion. The South Atlantic Autoncmous Eegion, the focus of this work, 15 the least
populous zone of the country; it contains 6.6% of Micarapua's total population, although the
Atlantic coast as a whole accounts for more then 50% of the tolal area.  Figure [ shows at the
lefl, the peographical distribution of the South Atlantic Autonomous Region (RAAS)L  The
BAAS is subdivided into seven municipalities, which contain members of the six ethnic groups:
blestizos, Creole, Miskitos, Ganfunas, Sumus, and Kamas. The majocity of theze ethnic groups
are located in small communities along the coastal areas. The community of Bluefields iz the
EAAS regional seal; it containg the majorily of the urhan population. The principal commercial
centers are also located in Bluefields becanse of the relative facility of communication with the
reat of the country.

The population density in the RAAS 15 low compargd to the density along the Pacific coast.
Table 1 shows the comparison in population density between the Pacific coast and the RAAS;
these data are unreliable — popuolation values from 987 to 1993 were based on estimation
according to the annual population growth rate established by the National Institute for Statistics
and Census (INEC), [t appears that the Pacific coast continues to have the major concentration
afl the total population (Johnson Research Associates, 1970).



Figure 1 Map of the South Atlantic Autonomous Region.
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Population Transition

The population figures of the South Atlantic Autonomous Region (RAAS) do not follow
usial prowth patterns. The reasons for the unusual fluctustion are migration and immigration. A
gubztantial number of people migrated intemally during the late 602 from raral to urban areas in
arder to better their economic conditions. [n the 80s, war also caused additional movement of
population from rural areas. Finally, the hurricane of 1988 ("Joan™), with wind velocities of up
to 250 km/h devastated the Atlantic coast causing losses of up to 90% in the infrastructure, the
economic setting, and the social structure. The combination of all these factors forced uneven,
and unusual, population growth pattemns.

From the 19th century well mto the 20th century, the popalation of the RAAS grew only
maoderately. From 1968 to 1993, however, there was a surge in population growth from 31,272
in 1968 to 7% 342 in 1993 (Instituto Nicaraguense de Estadisticas y Censos--INEC, 1985). The
eztimate of population growth, made by INEC in 1985 was for growth at 3% annually ontil 1551,
and then at 5.5% annually from 1982 to 1993, Figure 2 shows the it of an exponential curve to
using the 5.3% increase applied inttially to the 1968 data and repeatedly thereafter. The fit over
this time perind appears quite pood. However, when analyzing the available data from 1968 to
1981, the mte given by INEC does not fit the actial data=INEC gives a mte of 3.0% until [98]1—
the actual data shows a 3% increase from 1982 to 1990, and a 5.3% increaze both hefore and
after this period (Figure 3). This observation based on the actual data is in direct contradiction to
the statements about growth rtes above; the statements attributed to INEC and the actual data do
NOT match--indeed, they appear to be at least partially reversed. Thus, a critical next step is 1o
determing WHY thiz mismatch existz—=iz it the result of a Munder—rechecking all sourcez and
translations and interpretations made by the author must be done.  1f there is no blunder on the
part of the author, and if this mismatch is written down, and therefore likely to be vsed by others,
it becomes imperative first 10 expose thiz difficulty so that one does not have a choice of data to
support either of two conflicting viewpoints, and then to gquestion carefully any projections that
have been (or will be) made on the basiz of either interpratation of the data--the pattern of mtes
presented in the graph do NOT, by themselves, warrant any projection of preater than 5.5%
increase in the firture,

Thers might be any number of reasons for this difficuluy shown by the mismatch; estimations
were made by observation of population movement hecause there was an absence of detailed
regional historical statistics. What the reports of the growth mte sugpest (rather than the data
themselves), 15 an accelerating populatien growth; however, when the actual data are graphed,

thev do not support this idea (Figure 3,
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Based on the INEC statements {rather than on the data in the graph), INEC expects the
population continue to grow at about 5.9% annually from 1994, Clearly, this is a projection
whose hases in actual data should be questioned, given the noted mismatch between reports and
actual data—thers was no apparent reason, from the data, for choosing this particular rate. There
is some hope that in the period following 1994 the socio-political situation of the country will
become more stable (again, in conflict with the INEC-projected 5.9%% increase); the war which
caused massive migrations of families, and in some cases entire communities, to the interior and
exterior of the country, will have then come to an end.

This concern with population growth is relatively recent; earlier, there was no great concem
on the part of the people or of the regional government with overpopulation.  Although there
were high densities in some areas, the overall population density was not high then, nor was it
expected to be high in the future, Migmtion rates were higher during the period of war and the
hurmicane; thiz incressed migration in fwm beought econcemic and social difficuities to the mejron,
resulting in overcrowding, slums, and unemployment. What has caused the population of the
RAAS to prow exponentially during part of the recent past has been the different disturbances
which have affected the whole country, in addition to the various local disturbances cited above.
I is the set of these disturbances that have driven the population to reproduce itsell, Irom itself
(Meadows, Meadows, and Randers 1992),

The majority of the people who came to the urban areas looking for better life conditions were
attracted largely to the industrial fishing and commerce sectors. However, fishery was not then
supponed by the government, so0 commerce, both formal and informal, seemed an attractive
alternative becawse of the inequity betwsen supply and demand. One reason for this mequity
rested on foreign economic relations/policies: acquire the capital and the technology needed 1o
raise the standard of living; diversify the economy; insulste agamst fluctuations in the world
prices for primary products and adverse trends in terms of trade; and, achieve a measure of
national economic self-sufficiency and independence through regional economic integration,
causing a disadvantage to economic colomalism in the region (Jehnson Research Associates,
1970).

Domestic Trade Structure

The productive apparatus of the RAAS 12 a result of an enclave economy that created a
convenient regional situation for the transnationals who Invested in minimal infrastructure
necessary to assure Ltheir operations (imponation and exportation). As a result, this infrastructure
remained and provided an amiculation with the exterior and a subordination of the internal
market.

These enclaves functioned to commercialize the Atlantic coast cconomy, The population
from 1%%0, until some decades later, depended almost totally on wagewark, which encouraged



mercantile provduction in the region and commercial exchange with the neighboning countries of
the Caribbean, Honduras, and Costa Rica (CIDCA, 1987)

Until 1979 the existent commercial network in the RAAS was private, The commercial
activity was in the hands of the Chinese, even though there were some Americans who owned
commercial establishments. These merchants acguired their products from representatives they
had i Managua, utilizing aquatic transponation to introduce the products to the region, and alse
to export internal products to the Pacific,

This commerce was not planned. No one was put in charge to regulate the articulation with
the exrerior--the result of development by the merchants, the foreign companies, and the Somoza
family. BEwen when this lack seems not to mesh with the national picture, the economy as &
whole remained functional, thereby preventing the collapse of the interior market during the
pertod of crisis in which the United Fruit Company and the Gold Mining Company withdrew
from the region.

However, this situation served to integrate the Caribbean economy and to foster its separation
from the national state, As a consequence the region became a closed terrestrial net, shutting oft
communication between the Atlantic coast and the rest of the country, The only way Lo sccess
the interior of the country is through the Escondido River to El Rama, a port linked with the
terrestrial national net through the Managua-Rama road, Objectively, the rransformation in 1979,
when the Sandinistas overthrew the Somoza government {(which had ruled the country tor more
than 20 vears) created a basic disaticulation of the RAAS ecconomy, affecting the productive
kase by mupturing the exchange possibility with the Canbbean.

The post-revolutionary interroption of commerce with the Caribbean was designed to
integrate the Atlantic and the Pacific coasts. This action affected steongly the productive base of
the RAAS economy, which already experienced the sitwation in which the alternative supply
feom the Pacific was not flowing freely on the ope hand because of the lack of means and

facilitiez, and on the other hand because of the national economic crisis,

Sandinista Government Inlervention in Domestic Trade

After 1979 the new government, with the efforts 1o better the cultural, social, pelitical, and
economic situation in the BAAS, however began intermpting the exchange with the Carthbean
and establishing stores for basic products with reasonable prices, but did not offer products that
the population acquired from the commercial exchange with the Caribbean. This situation
causad discontent among the regional population which was not prepared to accept the abrupt
transformation from the enclave economy to regional integration { Pohreza Critica, 1985).

Therefore, with the purpose of reactivating the exchange with the Caribbean, the Sandinista
government created in 1986 the Caribbean Commercial Corporation (CCC). Thiz corparation



responded to the necessity of continuing with the traditional and historical commerce practice
with the Caribbean tryving to increase the low scale exploitation of exportable natural resources,
and also the satisfaction of the demand of impored products for consumption and supply
material and eguipment to enconrage the production.

However, the CCC did not succeed, First of all because the war was at its highest point and
therefore did not permit the corporation to realize its impomation and exporation operations;
second, because it was difficult to fulfill the transactions that the population once did in ther
own convenient way before the creation of the corporation; and third, because the level of the
local economy was depressed by the Chinese and Amenicans, owners of the largest commercial
establishment in the region. The Chinese and Americans immediately left the country after the
revolution fearing that the Sandinistas would take reprisal against them.

Due to CCC failure, the government infroduced another economic altemative to the region as
a desperate intention to incorporate the Atlantic with the Pacific:  Agro-industry. There was no
doubt that the extreme marginalization of the RAAS required great effons to propose an
accelerated economic expansion wtilizing the favorable circumstances, in order to widen the
employment opportunitics, as the only way for an underdeveloped country to cover basic
necessities of the population and initiate the redistribution of income.

However, this policy was nol commensurate with the realities of the RAAS environment and
the existing conditions. The policy of economic development of the RAAS through the
implementation of agro-industries, whese presence in the Atlantic coast did not have economic
and social justification, soon showed that it was noet abserbing the unemployment labor force
existent in the region (25.6%), The native experience and tradition throughout this period was in
fishing, the most disregarded sector in policy of development investment in the RAAS,

Since the fzhing industry was not being supported financially, the unemployed population
saw trading as an alternative to meet their basic veeds (Pobreza Critica, 1987). The high
proportion of apparent value added by commerce, relative to the gross domestic product was only
partly attnbutable to the economic contribution derived from commercial activities (Johnson
Research Associates, 1970). To some extent it was the result of a commercial policy oriented
toward low wolume and high markups. This policy, while doe in some measure to the
persistence of an earlier mercantile tradition, also reflected the constraints imposed by a small

market.

Commerce Transitions and Women's Appearance in Commerce

The commerce situation has changed rapidly. In the last ten years, the RAAS have
expenienced a mpid prowth of the commerce activity, giving the impression of being swallowed
up by a big market (CIDCA, 1992). The commerce activity has spread to the point that in the



urban areas that, of each ten houses, at least gix houses were converted partially into small stores.
The commerce has grown to the extent that neither the local authorities nor the government
representatives know with precision how many commercial establishments appear and disappear
in the region in recent years.

The most relevant variables considered decisive in commerce transitions in the RAAS are
shown in Figure 4. These variahles are related, as mentioned earlier when addressing the
population transition, to the warlike conflict that began in the #05, The conflict caused the
disarticulation of the social organization of rural communities provoking stress in the local
seonomy as rural populations migrated to utban centers. This migration caused a considerable
increase in the population density and serious damage to the regional productive system,

Hurricane "Joan” devastated the RAAS in 1988, As a consequence, it affected the productive
system and the social infrastructure, as well as govemnmental policies which with the liheration of
cammerce and the implementation of a conversion plan in 1990, induced a large amount of the
RAAS population into the commercial world, thereby converting the region into a big market. It
i5 interssting to note the appeatance of women in the commercial stage just after hurricans Joan
in 1988, Their significance is underscored by the change of povernment in 1990 when Violeta
Chamorro (a woman), the current president of Micaragua, came Lo power, Matives from the
EAAS interpret the commercial growth as a clear demonstration that Nicaragua has vielded and
is mow living under the rule of free commerce. The unexpected appearance of hundreds of
merchant women gave nise not only to a close fight to cocupy new spaces in the market, but also
to a confrontation between diverse ideological representations, social practices, and commerce
stwles.

The actual invalvement of women in commercial activities explains the ways in which the
power relationship is reconstructed.  In different ways, women found in commercial practices
affective strategies to solve power conflicts, frequently manifested in violent ways. Precisely
because of the confrontation and polarization of different ideological positions where merchant
wornen are involved, the society model separates ideally, presented through political organization
of designed governmental teams, a political vanguard, and religious groups.

However, women continue their transformation from domestic workers 1o professional of
commerce activities, even though in most cases the household being an empire reserved for
women has converted into an infernal place, provoked by hushands who were returning from the

war, parents who were demanding financial help, or just 2 succession of bad luck.
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Reconstruction of Commercial Practices After Transitions

But bevond the idiosyneratic explanation about free commerce, in the RAAS, it iz widely
recognized that the growth of commerce iz associated with the struggle for survival, the
displacement of the vears of war, the increase of unemployment, voluntary or involuntary, with
wovernmental policies, and with natural disaster (Torres and Vermoay, 1992). However, no
matter what factors determing the commercial growth, in the particular case of the RAAS, people
involved in this activity have faced constraints that obligate them to the painful process of social
reconstruction,  This reconstruction invelved the commerce, itself, far more than the mere
reconstruction of the commaercial establishments,

The starting over process has been a sorrowful but hopeful situation characterizing the recent
historical situation of the region, Until now the region has exhibited three different drastic
situations that demanded a rapid transition from destroction to reconstruction, In 1987, through a
constitutional decree of the regional povernment, altematives were implemented to the commerce
activity after the disaster amdl distrust of the war.  Also in 1988 with the devastation of the
hurricane, the starling over process was not only material reconstructions but also a social
rearganization of the region. Finally, in 1991 after the electoral dispute the starting over was an
atternpt to re-establish the social agreement between the citizen and the governmental
institations,

In amy event, the complexity and dyvnamic of the process of commerce change completely
erased the three stable chamcteristics attnbuted to the commerce in the économics manuals
(Rojas B, Alejandre, 1991), In the fiest place, the geo-economical delimitation of the region is
provisional which implies that the local economic frontiers are nol definitive.  Second. the
commerce is no longer limited to the traditional and specific central space reserved for the
commercial professional elite who guarded a close relation with the local authorities. This shift
also implies changes in the tvpology of merchants which introduced a wide wvariety of
commercial practices. The negotiation of prices which were conceived as a key point for the
social order and the auto-regulation of commerce are now taking place i situations more
complicated than the simple schemes of exchange offered in different interpretations of the

supply and demand law of economics.

Local Interpretation of Commercial Practices

The commercial practices developed on streets, houses, and commercial establishments have
acquired diverse meaning, related to the liberation of commerce.  When questioning the
commerzial growth as to whether or not it is related to authorization or ideclogical promaotion,

there are three different interpretation curments,



The first interpretation is from those who militate with the Sandinism, for whom the
liberation of the commerce was an inibative of the Sandinista government as pant of a political
movement during the electoral campaign.

The second is a contrastive interpretation from merchant women who are the backbone of
Chamorro's govenmmeni,  They conceive the commerce development as part of the
accomplishment of Chamorro i her electoral campaign in which she promised to free commerce
it she won the presidential clections. Howewver, these same women explain that some ex-
Sandinistas militaries were the anes who benefitted from the commerce liberation, and who sent
their women 1o trade on the streets, The thind interpretation is related to the fatality of the
devastation of the hurreane, that caused losses of more than 90% of the socio-economic regional
structure, and thus facilitated the appearance of thouzands of merchants from all over the country
who came to "reactivate” the regional economy by creating a big market.

These interpretations show the relevance of a government that authorized or promaoted the
commerce growth or is not capable of controlling this growth. However, the different
mterpretations cannot be read objectively because those who are involved in the commerce

interpret the situation according to their convenience,

Repional Government Folicy in Commerce Transitions

The commercial growth alse induces the liberation of prices which then causes protestation
among the different population sectors. This situation forced the regional povernment of the
RAAS to elaborate a measure to stabilize the nse of prices.

Thus, the regional government ercated the Commission for Regulation of Prices. The
Commission was formed by five members: two representatives of the regional government, two
trom the regional council, and one from the city hall.

The Commission initiated its operation, complying with the regional govermment expectation.
The region was declared in emergent state. The Commission established prices for the basic
products, and also nominated 25 inspectors to oblige merchants to comply, In addition, the
Commizsion communicated sanctions for those who altered prices, from fines to the removal of
commercial license, depending on the seriousness of the case (Julio Fletas, 15910

Mevertheless, neither the regional government nor the Commission took merchants into
consideration when establishing the mew measurement, which immediately caused discontent
among merchants for whom the new prices wene inadaquate.

The merchants’ attituds toward the establishment of prices, induced the Commission to hold a
series of meetings with merchants to nepotiate the definite prices. The Commission explained
that the measurement of controlling prices was not a contradiction with the free commerce

decreed by Chamorro's government.



Policy Recommendations

Theoretically the law of free supply and demand means that through an invisible hand prices
are regulated. Thus, the mechanism of the invisible hand leads to &n equilibium point when the
amount of product supplied is equal to the amount demanded, The function of the mechanism is
free, without the intervention and centrol of external forces {Vemooy y Torres, 1992), Therefore,
the interpretation of free commerce was being utilized as a mechanism to argue the fulfillment of
the cument povernment, although in practice this mechanism was incongruent, indeed
contradictory, within local wadition of the commerce in the RAAS, where different factors
condition the supply and demand.

At the same time, the regional government emphasized the democratic operation of the
Commission in complete concent with merchants, The Commission imposed the dispositions
using as an excuse a portion of the Political Constitution of Nicaragua that expresses the
responsibility of the State to regulate the supply of basic products, even when the country is
living under a free commerce economy. Therefore, the creation of the Commission for
Regulating Prices and the implementation of its policy has controlled the daily life of the region
in which the different actors and social groups attempt to defend their economic and political
Imterests.

The creation of the Commission could alzo be interpreted as an intént of the regional
government to demonstrate before the regional population their capacity of independent
operation from the national government and the national policies. Obviously, the success of the
regulation of prices would create a positive change in the regional povernment image. which
until now has been characterized as incapable to promele initiatives and programs to begin the
autonomy of the region at economic, social, and cultural levels.

Unfortunately, the creation of the Commission intensifizs the existent conflicts within the
regional political/administrative structures and the social groups affected by the measurement
{the merchantz), However, merchants were the most affected sector; in the drastic measures
taken by the Commission to control commerce, they established prices that led merchants to
hankruptoy.

The policy invelving prices demonstrates the crucial impertance of a precise analysis of the
formulation and execution of intervention processes, This analysis should focus on the changes
of pelicies and messurement as a resolt of different interpretations, negotiations, and operations
that lead to the process of placing these into practice. 1t is alse necessary lo analyze the
intervention process from different perspectives, to help clanfy the mpid adaptation to new
circumstances of the social actors invelved. The creation of the Commission for Regulated



Prices by the regional government has penerated a series of problems that even loday have not

been salved.
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