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ABSTRACTS

Al sht on

The Kom Republic is an autononous region |located in northeastern
Europe and is part of the Russian Federation. Kom is a region about the
si ze of New Engl and and is conposed of 20 districts, governed in a
hi erarchi cal systemfromthe Mdscow governnent seat. Kom is a region of
vast natural resources which includes natural gas, oil, wood products and
preci ous netals. The enphasis of the paper focuses on strategies that

i1l effectively influence a change in the adm nistration of

environnental policy in the Kom Republic. It is unreasonable and
i neffective to regulate environnental policy, with little or no all owance
for variation, directly fromthe Russian Federation seat in Mdscow. The
primary reason for the ineffectiveness enmanates fromthe |arge | and area
and trenmendous ecosystemdiversity which exists in the Russian
Federation. The Kom Republic also exhibits significant ecosystem
di versity. This paper assert that the Kom Republic should fornul ate,
adm ni strate and enforce its own environnental policy. This contention
I's supported by the interpretation of quantitative data collected from
many sources including the Wrld Resource Database. Transition dynam cs
cal cul ated from data conpil ed about the Soviet Union graphically

Il lustrate anonmal ous behavior in the years leading up to its collapse in
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1991. Environnentally-related data simlarly conpiled for Kom wll
likely display simlar trends which portend a serious threat.

Mat hemat i cal projections of environnentally related health i ssues such as
hepatitis and upper respiratory problens in Kom represent increasing
trends to which officials nust pay attention. Dynam cs involving the
Kom governnent, International Corporations, the Russian Federation and
envi ronnmental organi zations truly reveal a conplicated politica
situation. Drawing fromthe ecosystemdiversity, transition dynam cs of
t he Soviet Union, health projections in the Kom Republic and conplicated
political dynam cs a case is built and presented which logically
justifies the need to fornulate a specialized and | ocalized environnent al

policy in the Kom Republic.

Bi r kel und

The nexus between trade and the environnment is only just
begi nning to receive attention. As global cooperation and international
t rade agreenents becone nore common and nore powerful, trade policies are
starting to have a profound effect on the natural environnment. The
tropical tinber trade in Indonesia and Mal aysia serves as a prinme exanple
of how trade can interact with the environnment. As a whole, this paper
illustrates how i nternational and donestic trade policies can worsen or
al | evi ate pressures on resource consunption and becone a nmajor policy

factor in popul ation-environnment transitions.
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Bot h I ndonesia and Mal aysia are countries naturally endowed w th
tropical forests. At the sane tine, they are also both subject to the
hi gh popul ati on pressures and have not yet conpleted their denographic
transitions. As a result, popul ation pressures are nmagnifying the
effects of trade on the environnent in this area. By taking into account
t he dynam cs between tinber exports, deforestation, and popul ation
trends, governnent policies can work towards achi eving sustainable

met hods of nmanagi ng their forests.

More specifically, the governnents in these countries need to
focus on enforcing |ogging regulations, reforesting depleted forests,
lifting export restrictions, and reducing the growth of their
popul ations. As the tropical forests are often considered a "gl obal
resource", the international conmmunity should contribute financial
support to this endeavor. Furthernore, the international trade comunity
provi des the appropriate nmedi um for establishing sustai nable forestry
practices world-wde. The International Trade and Tinber Organization is
an exanple of the current efforts to pronote gl obal regul ati ons on forest
exploitation. In conclusion, it is inperative for |Indonesia and Ml aysi a
to deal with their forestry transitions in the near future if they w sh
to stop their tropical forests from being conpletely degraded.

Addi tional research is needed to refine the relationship between the
ti nber and trade. The tropical tinber trade will be a critical factor in

determning the final state of the tropical forests in this region.
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Cheat ham
Wth a popul ati on approaching one billion, the need for fertility
reduction neasures in India has never been greater. It can no | onger be
assuned that sinply neeting |atent demand is a sufficient neans of
reducing birth rates; the governnent nust adopt policies that provide
couples with economc incentives to reduce famly size. One such neasure
oul d be to encourage private firns to increase female representation in
their work forces; when wonen are enployed in gainful wage-I|abor, the
opportunity costs associated with nultiple pregnancies are greatly
I ncreased. By enploying wonen at a | ower wage than nen, the individual
firmcan increase its profits by cutting its costs of production; in this
way, private industry can provide a social good (reduced fertility) by
engaging in normal profit-maximzing behaviors. It is the role of
governnent to provide potential enployers with sufficient incentive to

overcone strong cultural predilections opposing the enploynent of wonen.

Cunni ngham

Wiile it is alnpbst without doubt that global warmng is occurring
due to human activities, its full effects on humans and the environnment
are not known. The South Sahel region of West Africa (nade up of
Nort hern Benin, Burkina Faso and Southern Niger) is highly susceptible to
t he negative effects of gl obal warm ng because of the tight |inkages

bet ween t he people of the region and the environnent. Possible effects
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of gl obal warm ng are investigated in terns of transition theory

I ncl uding, but not limted to,: increased inpoverishnent of the soil and
subsequent decreases in agricultural production, increased rates of

I nfectious and nutritional disease, and increased birth and death rates.

No Regrets policies should be inplenented by the South Sahel governnents

to benefit their societies now while at the same tine protecting them

agai nst the possible effects of global warmng in the future.

Fr ank

This study | ooks at the |inkage of popul ation growth and
ur bani zati on. General |y speaki ng, popul ation growth and i ncreasing
ur bani zati on seem correl ated. Their causal relationship though is conpl ex
and urbani zation factors differ fromplace to place. In conparing
ur bani zation trends for 42 countries, the study identifies three
di fferent stages and pattern of urbanization. National urbanization
t rends however cannot be extrapolated to the |ocal |evel. Despite overal
I ncreasi ng urbani zation, individual cities may still decline. A major
Interest of the study is in the spatial dinension of urban growth. U ban
shape and formis the physical manifestation of urban growmh. Cties grow
in different fashions. Urban form and shape is dependent on paraneters
such as size, gromh rate, topography, available technology etc. It is
t he authors hypothesis that the tinme at which urban growth occurs wll be
greatly influence the shape and formof the urban area. Furthernore, it

is assuned that there are nore and | ess sustai nabl e and har noni ous
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pattern of growth. An attenpt is nade to devise a norphol ogy of urban

growt h pattern to assist policy devel opnent regardi ng urbanizati on.

Gupt a

Al t hough the denobgraphic transition India is undergoing is well
known, with references to its popul ati on probl em being quite frequent,
the other transitions India is undergoing are I ess well known. Several of
t hese key transitions, such as the agricultural, urbanization and
forestry transitions are exist in a feedback | oop exacerbating
denogr aphi ¢ problens. Policy decisions in India have historically paid
only |ip service, or altogether ignored pressures created by these
transitions, however India is currently going through a critical phase as
t hese transitions are experiencing rapid rates of change. A benefici al
ef fect has been, the acknow edgnent of econom c¢ and structural nal adies
by the authorities. Consequently a New Econom c Policy has been adopted
by the governnent entailing a fundanental shift in econom c and soci al
t hinking. In this paper this economc policy is analyzed and its possible

effects on other transitions are di scussed.

There is a vast, untapped field of natural gas in the world. It
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grows in size every year, instead of dimnishing. And it can be found in
every single country on earth. This resource is, naturally, the

| andfill. Technol ogies are currently bei ng devel oped and i nproved upon
to harness this energy that flows in the formof nethane gas. This
process of energy recovery reduces odors, health risks, snpbg, acid rain,
and ozone depletion while increasing incone to the Iocal comunity. It
Is an ideal situation if the opportunity is exists. This paper attenpts
to derive several nethods that may be used to determ ne just that, that
I's, does the opportunity exist? Problens and concerns with devel oping a
landfill in the United States are exam ned al ong with possible solutions
t hat may then be extrapolated to apply to various sections of the world.
The maj or contributing factors are construction and operati on, econom Cs,
soci al inpact, and global feasibility. Transition theory is applied to
the | ast section as an inportant tool that may assist policy-makers in
deci di ng where and when a energy reclamtion system nmay be constructed.
This is a new technol ogy and nay eventually be di scovered to be an

excel l ent |local solution to a wi de range of gl obal problens.

Landweber

Thi s paper focuses on two epidem ological transitions in
Thai | and, one already past and one yet to cone. Through gover nnent al
attention and infrastructure inprovenents, Thailand has faced its
epi dem ol ogi cal problens directly, making great strides in reducing

nortality for infectious diseases that nmainly strike at the younger
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popul ati on. The successful acconplishnent of that goal marked the end of
the first transition, which is best illustrated by exam ning the war on
mal ari a. However, Thailand now has an even greater problem AIDS. Though
the epidemic is only beginning to be felt in Thailand, predictions for

t he future point toward high death rates, particularly anong the younger
generations. This threatens to create a second epi dem ol ogi cal transition

t hat woul d wi pe out the progress nmade by the first, bringing with it

catastrophic results for the nation as a whol e.

Lonbar d

Thi s paper traces the successes and failures of inproved
cookstove diffusion in India, Kenya and China. Taking conpletely
di fferent approaches to cookstove di ssem nation, these countries together
offer a short-list of necessary elenents in effective cookstove
programm ng. The | ndian governnent took a radical top-down approach to
cookstove diffusion, heavily subsidizi ng hand-nade cl ay stoves throughout
rural India, resulting in the abandonnent of mllions of ill-constructed,
| ow-qual ity stoves. Kenya, by contrast, aided by devel opnent
or gani zati ons, enployed a gradual, cyclical refinement process to stove
desi gn and di ssem nation strategy. Finally, by providing technical
support and nmarketing for inproved stove production, but allow ng |ocal
energy offices and entrepreneurs to handle all aspects of stove

production, the Chinese central government nmasterm nded the nost
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successful cookstove programto date. Although failures at diffusing
cookstoves were plentiful in the 1980s, the |last ten years indicate that
cookstove projects can renedy past m stakes and provi de fuel -efficient

t echnol ogy to | arge nunbers of interested consuners.

Nabal anba

In Africa, nore than anywhere el se, political and econom c
choi ces made by the state have had inportant inplications on how peopl e
and the environnent interact. This paper will attenpt to draw | essons in
popul ati on and environnment dynam cs fromthe experience of two
countri es--Uganda and Tanzani a- that adopted contrary econom ¢ and
| deol ogi cal paths after their independence and the inplications of these
deci si ons on national popul ation growh and urbani zati on trends. The
paper wi Il discuss devel opnent theories that influenced national |eaders
on the popul ation question. Data presented will show a direct
rel ati onship between the rate of urbanization and the fast deteriorating
urban environnment. | wll argue that the degenerating environnent is a
consequence of national and urban popul ation growh, and infrastructure
deficiencies resulting fromthe inability of devel opi ng econom es such as
Uganda and Tanzania to sustain the gromh. The paper will conclude with
sone policy suggestions intended to interrupt what is increasingly becone

a crisis situation.

OConnel |
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The country of Costa Rica is recognized internationally as a
| eader in conservation prograns to preserve biodiversity. The current
governnent of Costa Rica plans to continue this enphasis on conservation
by being the first nation in the world to fully enbrace sustai nabl e
devel opnent and devel opnent by inplenenting policy and institutional
changes in accordance with Agenda 21 of the United Nations Conference on
Envi ronnment and Devel opnent. Past and current rates of deforestation,
and variables contributing to deforestation are analyzed in the context
of the Costa Ri can nodel of sustainable devel opnent. Deforestation
I ncreased during the social and economic transformation in the decades
foll ow ng the 1940's, and peaked during the 1970's. A national park
systemwas instituted to protect the remaining forests, and today,
approxi mately 25 percent of Costa Rica's land is protected. However,
def orestation conti nues outside of the protected areas, and Costa Rica's
current rate of deforestation may be one of the highest in the Western

Hem sphere if the protected land is not included in calculation of the

def orestation rate. I f current trends continue, Costa Rica's forests
wi | | be exclusively located in national parks and protected areas.
Perry

This chapter exam nes the effects of increased urban growh on
t he natural environnent in Kenya. First, the author | ooks at what stage

of the denobgraphic transition Kenya is, naking generalizations about
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popul ati on growh. Then, specifically growh in urban areas is exam ned,
I ncl udi ng the phenonenon or urban-rural mgration. Once a correlation
bet ween popul ation growth and growh in the urban population is

est abl i shed, the chapter noves on to the |arger issue of how the natural
systemin Kenya is being affected. The chapter seeks to answer the
questions: what is the relationship between popul ation growh and grow h
in cities; what effects do |arger urban areas and an increasingly urban
popul ati on have on the environnent; and what policies will be effective

i n inmproving environnental quality as well as inproving econom c devel opnent.

Preston

Def orestation is increasing recogni zed as the nunber one threat
to nmountain ecosystens. Despite the fact that the causal relationships
bet ween deforestati on and hunman popul ations is still |argely unknown and
debat ed, policy makers continue to nove forward with piece neal
strategies to conbat the problem The situation in Sikkim India is no
exception. Sikkimis in the mdst of a forestry transition yet very
[ittle data has been coll ected about the actual anpbunt of forest cover,
the rate of deforestation or the causes of deforestation. However, using
conpar ati ve case anal yses, this study has determ ned that while
deforestation in Sikkimis occurring at a nore rapid pace than in other
areas of the H nal ayas, deforestation is also at a nuch earlier stage.

G ven that deforestation is only in the beginning stages, there is great
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potential for Sikkimas a country to reverse these trends before they
reach the | evels of destruction that have been reached in other areas.
The first step in reducing deforestation is to understand the factors
that contribute to it. This study exam nes the variety of contributing
denogr aphic factors as a neans of illustrating the interrelationships of
factors causi ng deforestation. One aspect of the problemtreated in
Isolation will not be effective. Instead, policy nmakers need to
understand the conplexity of the problem and then devel op conprehensi ve
policies which address the full range of issues in an integrated
conprehensive strategic plan. This study outlines policy recommendations
ich could enable Sikkimto reverse its deforestation trend and energe

as a | eadi ng exanpl e of a sustai nabl e nountain ecosystem and econony.

Rowe

Nepal is a nountainous region with a nunber of Hi mal ayan rivers
fl ow ng throughout the country, and there is no doubt that harnessing
sonme of these waters will assist in inproving the soci o-econonic
wel | - bei ng of Nepals people. It is a country where nore than half the
popul ation |ives at or just above the starvation level, a fact that has a
signi ficant inpact on the environnental degradation. Its one abundant
resource is water and its potential for hydroelectric power is great.
However, there is an ongoi ng debate over small and | arge dam projects to

be i nplenmented. Large dam projects are intended to bring in revenue to
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t he country, and small dans are designed to enhance rural devel opnment. It
IS Nepals task then, to recognize the trade-off that exist in

I npl enenting these different types of dans. Wth dam projects, the
positive and negative effects are influenced by and vary greatly
dependi ng on the environnental, social and political context within a
country or region. Potential damconstruction will have a strong i npact
I n many sectors, nost directly effecting the agriculture, forestry and
energy sectors. An exam nation of these sectors, and Nepal s geography,

envi ronnental condition, and social and political status |eads to the

conclusion that |[|arge dans pose too nmuch of a risk for Nepal.

Tor ng

The I nternodal Surface Transportation Efficiency Act of 1991,
| STEA, designated $21 billion to extend the interstate hi ghway system
Subsequently, a 158,000-m | e national hi ghway system has been proposed
much of the extension of which wll be built in netropolitan fringe
areas. Enpirical urban devel opnent reveals that transportation and | and
use affect each other interactively. Existing studies have discussed the
aggregate effects of interstate hi ghway systens on denographi c and
soci o-econom ¢ evolution. This research explores the intensity of
I nterstate hi ghway effects on suburbani zati on by exam ning the
di rectional effects on growh and mgration of population in the
suburbs. Cklahoma Cty, Cklahoma, is selected for |ongitudinal analysis

over three decades of interstate hi ghway and suburban growth from 1960 to
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1990. A mgjor transition in the influence of spatial effects on
subur bani zati on between 1970 and 1980 is detected. The directional

ef fect of highway systens on encouraging urban to rural mgration is
fading (i.e., spatial correlation effect). Meanwhile, the expansion of
urban areas is taking place evenly in all directions surrounding the

exi sting urban areas (i.e., spatial neighboring effect).

Tracy

The paper focuses on the possibility the existence of a
sustai nabl e building material transition. It uses thinking simlar to
traditional transition theory. It also attenpts to describe the effects

of the timng of other transitions on the sustainable building nateri al
transition. In addition, the text nmakes recommendati ons on how to
facilitate such a transition.

It is of inportance that this paper deal with the issues of
resource use in the building industry. Specifically, this paper wl|
deal with the topic of renewabl e and nonrenewabl e resources as they apply
to the materials used for the structure of buildings. O interest are
t he choices people in the United States make with regard to the way they
build in the context of the environnent as a whole. O particular
interest is the conparison of the inpact of traditionally popul ar
met hods/ materials of construction and "G een" or "Sustainable"

net hods/ materials of construction.
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CHAPTER 1

THE KOM REPUBLI C

Rl CHARD W Al SHTON

The Kom Republic is located in the northeastern corner of the
Eur opean part of the Russian Federation. Its gl obal position is
approximately 590 north latitude to the Arctic circle and is on the west
side of the Ural Muntains from 660 to 480 E | ongitude. (Refer to Map #1
i n Appendi x) Kom neasures approxi mately 416, 800 square kil oneters,
approximately the size of New England, with a popul ation of nearly
1, 250, 000 peopl e. The capital city of Kom, Syktyvkar, has a popul ati on
of about 225,000 inhabitants. It is nearly 200 years old, which is young
by Russian standards. Kom possesses its own cultural origins which
researchers determned to originate in the Vwm Ri ver valley. The
culture is closely related to Eskinpo culture due to its northerly
| ocation. Aside from Russian | anguage Kom also has its own | anguage, of
Finno-Ugric origin which is in the Uralic |anguage famly. Kom was one
of Stalins favorite gulag |locations and, in fact, there are well over
1,000 gul ags located in the Kom Republic, sonme of which are still active
as prisons.

The Kom Republic is considered a part of Russia's Northern

Econom ¢ Region which is noted for its forest products, m ning and
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fishing industries and the production of metals such as al um num
Maj or natural gas and oil industries |ocated in Ukhta create an
i nteresting dynam c between Kom , Mscow , |International or
Mul ti-national G| Corporations and environnmental organizations. Kom
i ndustries stratify the Republic as follows: north - coal mning and
fishing; central - oil and natural gas; south - wood products.

The Kom capital of Syktyvkar is situated at the confl uence of
t he Syssola and Wwchegda Rivers. The surface and ground water resources
surroundi ng Syktyvkar that are needed to satisfy industrial, agricultural
and muni ci pal dermands are becom ng increnentally |less sufficient. These
two rivers along with the huge Pechora River are already significantly
pol luted by nutrients or industrial wastes. In 1994, a major break in an
oil pipeline severely polluted the Pechora and several other streans in
t he Pechora wat er shed.

Wl dlife resources have been heavily depleted by industrial
devel opnent and pollutants, as well as by decreases in critical habitat
associated with w despread repl acenent of primary forests with secondary
forests and drai ning of marshes. Fish resources have been degraded
because of deteriorated conditions for reproduction by pollution of water
bodi es and nmajor and mnor spills. Wthin the boundary of the Kom

Republic lies a natural reserve called a zapovedni k. This reserve, the

Pechoro-I11lych, is located in the central taiga and was designated as a
bi osphere reserve by the forner Soviet Governnent. The Pechoro-111ych,
preserved strictly for pure research, is nearly 1.5 mllion acres of

unt ouched w | der ness.
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The Need for Environnmental Standards

The opening section of this paper provided a general description
of the Kom Republic. This section begins to build a case which
supports the devel opnent of specialized environnmental policy for the Kom
Republic. The paper relies on both historical data taken fromliterature
and the Wirld Resource Dat abase (WRD) and current information gathered on
site in Kom to justify nmy contention for restructuring the Kom

Republic's environnmental policy.

Case |

Since the breakup of the Soviet Union in 1991 Komi has devel oped
conpl ex political and environnmental interrelationships with the Moscow
governnent seat. Although such circunstances are not unconmmon in the
Russi an Federation, Kom and Mscow di spl ay sonme uni que dynam cs. The
Kom Republic is rich in natural resources, which include vast natural
gas and oil resources and the |largest pulp and paper conplex in Europe.
The potential for exploitation of these resources by foreign investors is
a genui ne concern. | foresee a conplicated situation. For exanple,
conpanies in Kom may decide to enter into to contractual agreenments with
foreign investors for hard currency. Mscow could decide to challenge
t hese contracts on the basis of |and and resource "rights" granted under
the former Communi st regine. A dispute would |ikely devel op between a
Kom conpany, Mscow and foreign investor. This dispute process would

all but ignore a very inportant consideration, not only in Kom , but

file:///C|/545/1995/aishton.htm (3 of 31) [6/18/2008 10:56:36 AM]



545\aishton

t hroughout Russia: the environment. Environmental renediation in Kom is
at a standstill, as it is in the rest of the Russian Federation. The
cause of this standstill appears to be a chicken-egg rel ationship. How
does one address environnental problens wthout a stable econony and why
shoul d one not i medi ately undertake environnental renediation since,
without it there may be a drastic, negative inpact on the econony? |
suggest a strategy that increnentally addresses both, sinultaneously.

The general plan begins with the follow ng narrative:

Russia has a | and area of 16, 995, 800 square kil oneters, nearly
twice that of the United States. |Its southern borders are | ocated near
500 N latitude and the northern borders are above the Arctic circle
(66. 70N lat.). Wth this degree of geographical diversity one uniform
set of environnmental | aws seens inadequate, yet this is exactly what one
finds in the Russian judiciary system Refer to the nmap of forest biones
of the Russian Federation in the appendi x. (Map #2). The variation of
ecosystens present in each of the different bionmes virtually orders a
policy structure that considers this variability and addresses it with an
appropriate policy for each bione. The pure size of the Russian
Federation creates a substantial |ogistical problemfor discussing the
i npl enent ati on of specialized environnmental policy. However, the Kom
Republic is a nore manageabl e nodel with which to defend the notion of a
new, nore specialized environmental policy that will enable | ocal and
regi onal econonmies to strengthen along with the devel opnent and
refinement of a new environnental policy.

| contend that the optinmal nethod of addressing these problens
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is to allow each geopolitical region (such as the Kom Republic) to have
the power and freedomto undertake necessary strategies specific to their
geogr aphi cal location, since each area will have a different set of
problems. The ultimate goal will be to allow the Kom Republic to
structure its own environnental policy, with Mdscow supplying only
general guidelines. Each geopolitical region will have nore extensive
know edge of their own area. Since the judicial branch of the Russian
Federation is ineffective an alternative resolution strategy is
appropriate. The use of consensus-building strategies will afford Kom
t he deci si on-makers the opportunity to arrive at a nutually benefici al
i npl ementation plan that will address both econom ¢ and environnental needs.
Refer to Map #3 and bione chart in the appendi x to further
understand the contention for specialized environnmental policy
structure. The map delineating the bionmes in Kom illustrates the
ecosystemdifferentiation. Six different bionmes are |located in Kom,
including two variations of tundra. Particular nanagenent practices or
ot her external effects fromhuman interaction will have a different
i npact on each particul ar bione. Ecosystem managenent principles
recogni ze the need to devel op i npact assessnent for the biotic variation
simlar to that found anong the different biomes in Kom. It is evident
t hat managenent strategi es devel oped for tundra regions vary from ot her
areas | acking the permafrost which defines the Arctic tundra.
Therefore, it is inperative that the Kom Republic adopt an environnent al

policy which allows for the variation dictated by these different biones.
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Kom not only is constrained by the general environnental
standards issued from Mboscow but is al so constrained by the hierarchy of
political structure. The organizational chart (Chart | in Appendix)
portrays the continued trend in one set of standards for environnental
regul ation fromthe forner Soviet Union to the Russian Federation, of
whi ch the Komi Republic is a part. The organi zational chart al so points
out anot her weakness in the current system of managenent. The map of
Kom , which shows the 20 regions, (Map #4 in appendi x) and the
organi zational chart are used to help explain the next contention. Each
of the 20 districts in Kom has an identical structure fromthe econom c
m nistry down through the organi zation. Therefore, each of the seven
departnments under the jurisdiction of the Economc Mnister is also in
direct contact with the Economc Mnister in Mdscow and, as the chart
denonstrates, the Kom Econom c Mnister can be bypassed by directives
received at the district |evel directly from Moscow. The potential for
duplication or confusion is very high. In addition, the enforcenent
network and fine systemfor the Federation is antiquated and
ineffective. The Kom district map al so deli neates anot her weakness of
their system Each individual district enploy only three inspectors and
t hey each have a specific area of assignnent, which nmakes a very
inefficient system For exanple, if one inspector is a fisheries expert
and happens to find a forestry-related violation he nmust contact the
forestry specialist in his district to evaluate and deliver the penalty,
usually a fine.. The systemof fines is antiquated and has not kept up

with inflation. An accidental spill of to 1000 to 10,000 gall ons of oi
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into a waterway of any type carries a fine of 100,000 rubles - $20. 00.
Envi ronnmental incentives are non-existent with such a system

The Constitution of the Republic of Kom states the follow ng:
Article 64, subsection (e), the use of natural resources; protection of
envi ronnent and mai nt enance of ecol ogi cal safety; especially protected
nature reserves; protection of nonuments of history and culture are
common jurisdiction of the Russian Federation and the Republic of Kom .
In order to establish a positive trend wth environnental renediation
there is need for significant policy nodifications that will allow the
Kom Republic to fornmulate, nodify and enforce its own environnental
policy.
Case |

The col | apse of the Soviet Union in 1991 signaled a change in
worl d order and precipitated a wealth of specul ati on about the future of
t he Russi an Federation and the other Republics of the Former Soviet
Union (FSU). Wthin the forner Soviet systemare also found a nunber of
republics call ed Aut ononobus Republics. They were established under the
Stalin reginme but nothing changed except these republics were allowed to
call thensel ves autononous. From Stalins perplexing ideal of
mai nt ai ning ethnic diversity originated this autononous designati on.
Each republic still operated as required under the Soviet system The
Kom Republic is one of these so-called Autononobus Republics and is the
subj ect of this paper.

The death of Constantin Chernyenko in March of 1985 and the
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subsequent appoi ntnent of M khail Sergeevich Gorbachev as the secretary
general of the Communi st Party of the Soviet Union (CPSU narks the
begi nning of a period of significant change in the Soviet Union. The
met hodol ogy of ideol ogi cal reformunder Gorbachev was not dissimlar to
previ ous changes in Soviet thinking. Gorbachev took on the task of
uskorni e (accel eration) of scientific-technical progress. Launching
reformof this type displaced devel oped socialism rather than destroying
it outright, consequently devel oped socialismwas all owed a foothold by
those unwilling to change. Nevert hel ess, as we know, Gorbachev was
abl e to displace or counterbal ance the ideol ogy of devel oped socialism
with his uskornie of technical, social and economc reform Utinmately
these were part of perestroika (restructuring).

It is productive to address the specific nature of the dynam cs
between the rapidly eroding Soviet Union and current problens in the
Russi an Federation and the Kom Republic. | propose to use transition
theory as outlined in Chapter 14 of (Drake) , Towards Building a Theory
of Popul ati on- Envi ronment Dynam cs, (Ness, Drake, Breslin, 1992) as an
eval uative mechanism W know that the collapse of the USSR occurred in
1991 and by using several indicators | surmse that the transitions wll
point to SOVETHI NG i mm nent during the years approaching 1991. Since we
al ready know what happened then the focal point is available. Can the
transitions be used as a predictive nmechani sn? | hypot hesi ze t hat
transition theory will illustrate trends with which to make genera
predictions that substantiate the fall of the USSR If simlar

transitional trends are evident utilizing environnental -rel ated data

file:///C|/545/1995/aishton.htm (8 of 31) [6/18/2008 10:56:36 AM]



545\aishton

specific to Kom then | theorize an environnental abnormality exists.
This abnormality nmust then be addressed through appropriate scientific

i nvestigati on. Decisions based on these data may lead to policy

nodi fications. This paper includes a nore detailed narrative of the
factors that led to the breakup of the Soviet Union. Cearly, the
transitions would not actually predict the breakup but the could
illustrate, with different indicators, that something woul d happen wthin
a few years or less. By conbining supporting data and transitions a
correlation wll appear that is nutually supportive. 1In order to explain
this presunption a nunber of transitions have been prepared from
different subject areas. |If all of these areas indicate a change or
continued trend in a direction that inplies inpending problens then it
seens clear that transitions could be used as a significant correlative
factor in an overall predictive nechani sm The next part of this paper

will explore the idea of transitions and their usefulness in nore detail.

What |led to the breakup of the Soviet Union?

The el ection of Gorbachev as secretary general of the CPSU in
March of 1985 testified to the Politburos recognition that the country
was in a very serious long-termcrisis which would eventual ly jeopardize
its standing as a great power alongside the United States. Gorbachev was
t he candi date of those who wanted change. He realized that change coul d
no | onger be postponed. Gorbachev intensified the goals of Yur

Andr opov, his patron and nentor, to reduce party corruption and
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i nvesti gate non-labor inconme, that is, Gorbachev | obbi ed agai nst people
who recei ved earnings not acquired in officially recognized enpl oynent.
He al so sharply restricted the sale of alcoholic drinks and banned their
consunption on official occasions. This was the first part of
perestroi ka. Gorbachev al so | aunched gl asnost (publicity) which was
supposed to indicate | ess secrecy and elim nate censuring of the press.
The catal yst for perestroi ka and gl asnost occurred in April of 1986 -
Chernobyl. Foreigners were indignant that they should | earn of an

expl osi on affecting public health around the world from a non- Sovi et
source (the Swedes were supposedly the first to call attention to the

i ncreased at nospheric |levels of radiation).

Gor bachev may have been the architect of the breakup of the USSR
but it surely was in a nore reactive role than a proactive one. Once he
| oosened the grip of the fornmer Soviet systemhe and the socialist
gover nnment were overwhel ned. Shortly after Chernobyl Gorbachev held a
neeting with a delegation of witers and told themto print the truth.
They responded with attacks on censorship and on environnent al
pol l uti on. Books including Sol zhenitsyns Gul ag Archi pel ago were
publ i shed and the realities of Stalins regime were revealed in their
entirety. Sakharov was released fromexile in Gorky and i medi ately nade
his presence known, even to CGorbachev, who ordered his rel ease.

Gat hering monentum toward freedom t hroughout 1987 and 1988 t he
Baltic countries (Latvia, Lithuania and Estonia) started with sharp
comrent ary about environnental issues and quickly noved toward the

freedomlost in 1940 as part of the Nazi-Soviet Pact. On March 11
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1990. Lithuania proclainmed i ndependence and the Latvian and Estoni an
Suprene Soviets followed suit soon thereafter.

August 19, 1991, a small of group of opponents within the party
attenpted to take over the governnment in a coup attenpt. The attenpt
occurred a day before the Treaty of 9 + 1 was to be signed. The 9 + 1
describes a treaty with the 9 remai ning republics (those republics which
had no plans for conpl ete i ndependence) plus Mdscow. The treaty woul d
al l ow for broader de-centralization of power and would virtually exclude
much of the fornmer Communi st Politburo. The Politburo was conposed of
men who nmade their |ivelihood fromthe Communi st Party's abuse of power.
They would not relinquish this power and their elite Iifestyle wthout
attenpting a takeover. This failed coup attenpt left Boris Yeltsin in a
position of power and effectively neutralized Gorbachev. The failed
attenpt marked the official end of the USSR
The Econom c Facts Behind the Collapse of the Soviet Union

When Gor bachev and his advisors took power in 1985 a national
system c crisis confronted them It was a crisis of effectiveness. The
Sovi et Union was an econom c disaster. |Its performance in al nost every
sphere but the mlitary was bel ow not only world standards, but the
standards set by its own |eadership. Oficial party reports were
conpl etely inaccurate.. The party-state adm nistration was highly
bureaucrati zed, penetrated by a corporatist spirit, and thoroughly
corrupted by Mfia-like infornmal associations. Wth regard to the

econony, in a speech given at the Plenumof the Central Conmttee in
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February 1988, CGorbachev sunmed up the state of affairs with a renarkabl e
statenent: In the 20 years previous to his accession to power, the Soviet
national inconme, wth the exception of production of alcohol, did not
increase in real terns at all. The conbi nation of the trends of Sovi et
econom ¢ and technol ogi cal stagnation with the explosive growh in the
capitalist world was potentially, and in part actually, calamtous to the
Soviet Union and to the donestic and international aspirations of its
ruling circles. During the m d-1980s the Soviet Union was falling behind
maj or capitalist nations in key conparative econom c indicators. Mst
i nportant, the technol ogi cal gap between the Sovi et Union and advanced
capitalist countries was widening wth increased nonentum The Sovi et
Uni on produced, for exanple, twice as nuch steel as the United States,
with a GNP half the size of the United States, and still encountered
chroni c shortages of steel. The explanation for this anomaly is quite
sinpl e: The Sovi et Union wastes steel by engaging in an unnecessary and
unproductive enterprise. The anpunt of steel in Soviet capital and
consumer goods is conparatively exorbitant. (This record of enornous
waste is also true of |unber and other primary products, nost notably the
wast ef ul consunption of electricity and oil.) Such practices, when
conbi ned wth the invasion of Afghanistan in 1979, served to further
deteriorate an already huge inbal ance between the mlitary-industrial
conpl ex and the foreign/donestic econom c situation.

The transitions found on the foll ow ng page are graphic
representati ons which, when conbined with the narrative of the events

| eading up to the coll apse of the USSR, nmake a cl ear representation of
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the factors contributing to that collapse. The figures which conprise
the anal ytical base for the transitions were taken primarily fromthe
Wrl d Resource Database (WRD). The transitions portray parall el

i nformation which, in stable relationships, generally follow a parall el
pat h, when A goes up B goes up and when A goes down B goes down. The

i nteresting behavior of the transitions occurs when the two parall el

rel ati onshi ps either converge or diverge. Sonething nust have happened
to cause this behavior. Therefore, the transitions indicate sone type of
aberrant nature and underlying causality and, when conbi ned with other
factors, act as a reliable indicator or support predictive nechanisns.

My exanpl es focus specifically on the Soviet Union | eading up to 1991.
The curves primarily, but not exclusively, denonstrate econom c trends.
Those indicators graphically evince diverging or convergi ng curves which,
under stable conditions, display parallel behavior. | theorize that
creating simlar transitions, but with the use of environnmental data from
Kom, will illustrate behavior simlar to the transitions fromthe
Soviet data leading to the collapse in 1991. If the transitions from
Kom do show simlar dynamcs then | contend that there are environnental
probl ens which require further scientific analysis.

The follow ng six relationships graphically delineate trends
which illustrate a change in the norm 1) external debt vs current
borrowing; 2) total |abor force vs agricultural |abor force; 3) energy
production vs energy consunption; 4) energy exports vs energy inports;

5) roundwood inports vs roundwood exports. (6) crude birth and death rates:
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(I'nformation taken fromthe Wrld Resource Database - WRD)

Fi qure #1

Figure #1 illustrates an increasingly diverging trend in external
debt versus current borrowing froma point in tinme between 1987 and
1988. This trend continues and as the graph indicates the trend
denonstrates a nore pronounced divergence from 1990 toward 1991. |
consider this an indication of the increasing deval uation of the ruble on
the world market. In addition, the high debt makes the Soviet Union a

poor risk to | enders, which causes the current borrowing trend to decrease.

(I'nformation taken fromthe Wrld Resource Database - WRD)

Fi gure #2

Figure #2 graphically represents the relationship between total
| abor force and agricultural |abor force. | speculate that this graph
expl ai ns the novenent of the |abor force fromagricultural areas to the
mlitary-industrial conplexes. Agriculture is a |abor intensive industry
in the Soviet Union and the loss of this work force will necessitate the

need for food inporting.

(I'nformation taken fromthe Wrld Resource Database - WRD)
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Fi gure #3

Figure #3 shows the relationship with the energy production
versus energy consunption in the Soviet Union. Notice the sharp drop in
bot h producti on and consunption begi nning about 1989. A projection of
this graph shows an intersection of the energy curves, which indicates
t he need for conservation neasures or indicate the need for energy

pur chases from anot her source.

(Information taken fromthe Wrld Resource Database - WRD)
Fi gure #4
Figure #4 corresponds wth Figure #3 regardi ng energy usage. The
energy production and consunption figures predicted an intersection.
Measures were taken to correct this trend. Energy exports were severely
cut back. Inports were reduced, again nost likely due to the poor buying

power of the ruble on the world market.

(Information taken fromthe Wrld Resource Database - WRD)
Fi gure #5
Fi gure #5 above is another transition curve which also solidifies
the fact that Soviet Union is in a critical economc situation. The
roundwood i nports have been reduced and the projection line indicates
that the inports wll continue to decline. This transition again

provides a graphic illustration indicating an econom ¢ downturn.
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(I'nformation taken fromthe Wrld Resource Database - WRD)

Fi qure #6

Figure #6 has been projected manually sinply to illustrate the
significant trend in the crude birth and crude death rates. 1990 appears
to be at the beginning of a transition which graphically represents a
serious situation for the people of the new Republics formed fromthe
Sovi et Uni on.

The previous six transitions (Figures #1 - #6) were created by
data which, when displayed graphically, delineated negative trends. The
transitions did not predict anything specific but when viewed together
t hey made a conpelling argunent that something negative occurred or was
begi nning to occur. By conbining these graphic observations with
existing history the transitions are consistent with what we now know
about the collapse of the Soviet Union. It is ny theory that if
envi ronnental data gathered in the Kom Republic displays negative
characteristics simlar to transitions in figures #1- #6 then further,
guantitative investigations are appropriate, and | theorize that these
i nvestigations will conclude that Kom's environnental situation has not
stabilized but continues to deteriorate. Therefore, the Kom Republic
has need to address this situation through environnental renediation as
outlined by a specific environnental policy.

Two questions arise when reviewing the transition dynamcs: (1)
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Way didn't sonme officials wthin the governnent of the Soviet Union
recogni ze what was happening? (2) Howwll the FSU finance renedi ati on
of environnental problens and reverse the serious downward trend of
econom ¢ indicators? Part of the explanation for both of these questions
follows: According to official statistics (which were |later found to be
false), Boris CGosteev, the mnister of finance, reported in Cctober 1985,
that the Soviet Union had generated a budget surplus of 4.1 billion
rubles. Belatedly in 1988, he corrected hinself to reveal that on the
contrary, the 1985 budget had not run a surplus but a deficit of 37
billion rubles, or about $59 billion. Gosteev anticipated that in 1989
there woul d be a budget deficit of 35 billion rubles or about $56
billion; the previous figures reflect an exchange rate of $1.60 = 1
rubl e. Figure #7 below illustrates the REAL, worl d-market val ue of
the ruble during the time period from 1989 to the present. (Breakup of

the USSR occurred in 1991).

(Conpiled fromyearly trips to Russia by the Richard W
Ai sht on)

Fi gure #7
Referring to Figure #7, Costeev's deficit figures are far beyond 37
billion rubles since the real market value of the ruble far in excess of
hi s exchange rate of $1.60 = 1 ruble.

The Fornmer Soviet Union (FSU) has broken into a fragnented
econom ¢ disarray. The Russian Federation is the nmain player with whom
this paper is concerned because ny interest relates to the Kom Republic,
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whi ch resides within the boundaries of the Russian Federation, yet to a
degree has sone freedom beyond Russia. This is a conplex relationship

t hat has a unique dynam c, which will be expl ored. Hedl ey Bul |l argues

t he point of anarchy and how it is inconpatible with society in the

i nternational trade arena. | understand where this could be | oosely
applied to the Moscow - Kom situation, or any other place in the Russian
Federation. Russia needs to becone a permanent, reliable fixture on the
international market yet its history also does not allow it conpletely
sever with the past practices quite yet. The old Conmunist elite are now
entrenched in the new capitalismyet still do not fully understand how to
separate fromthe anarchist/socialist nodel under which they |ived and
thrived. Presently the situation has changed in the FSU, but has it
really? According to ny interpretation of Doubl e- Edged Di pl omacy
(Putnam 1992), Russia may not be very far fromits usual situation in
world trade. For nobst countries involved in international relations,
whether it is trade or dispute resolution the politicians or

deci si on-nmakers were involved in a two-1evel gane. The deci sion-nakers
are required to nmake deci sions based on what constituents at hone desire
(aka. domestic table) and another set of decisions and rules are needed
to deal with what politicians and businessnmen fromforeign countries are
asserting (aka the international table). Question: Does Mdscow
actually care about domestic policy or is it too busy trying to get into
the international arena where Russia can stand to nake political and

econom ¢ gains? According to ny theory based on proposal s di scussed in
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Doubl e- Edged Di pl omacy (Putnam 1992), Russian Federati on gover nnent
officials face decisions on an international |level that conflict wth
donestic interests. These officials nmake deci sions based on i nproving
econom ¢ gai ns and consequently they ignore donestic problens, which
include the terrible environmental conditions. A nore free press in
Russia and greater world nedia attention creates a forumin which
governnment officials are nore exposed to criticism President Boris
Yel tsins heart condition has jeopardized his political future. Current
acting President Viktor Chernonyrdin, a fornmer businessman, nust now
devise a strategy in which to address both the econonm ¢ and environnent al
conditions in the Russian Federation.
Case 111

The economi c situation for the average Russian citizen is still
bl eak but another specter |oons in the shadows of the Russian country -
envi ronnent al degradation. In the wake of Soviet Conmuni sm the Sovi et
Union has left a | egacy of inconceivable and potentially irreversible
environnental damage. In |and area, the Soviet Union was the |argest
country in the world. In population in 1990 it ranked third, after China
and India. For decades it was the |eading producer of oil and steel, the
owner of a quarter of the planets forest reserves and an equal portion of
its fresh water. Yet it beggared itself by endangering the health of its
popul ation - especially its children and its |abor force - the
productivity of its soil and the purity of its air and water. The
sinply unbelievabl e environnmental |egacy left to the people of Russia

defies the imagination. Not only are five regions - the Urals, East and
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West Siberia, Central and North Russia - on the brink of ecol ogical
di saster, but, where air quality was nonitored, it is theoretically
i npossible to live in every seventh city. There is 20 tinmes as nuch
nitrous oxide as the normal international standard in the air of Gorky
(Ni zhny- Novgorod), Snol ensk and Orsk; 33 times as nuch sul fur di oxide as
the normal international standard in Nikel; 183 tinmes as nmuch net hyl
nmercaptan as the normal international standard in Vol zhsky, 289 tines in
Ar khangel i sk, 478 tinmes in Novodvinsk; the benzopyrene content in
Novokunet sks air is 598 tinmes above the maxi mum perm ssi bl e by
international standards. The air in Novokuznetsk, in fact, ranked on as
the fifth nost polluted in the USSR Most of these cities are in a
Catch-22 situation whereby the large industry is such an integral part of
the econom c structure of the city that closing the factory down to
retrofit it with proper pollution control systens would disrupt the flow
of funds for the nunicipal budget, throwing the city into econom c chaos.
Stalins desire to denonstrate Soviet superiority led to the
accel eration of industrialization while |eaving behind all other aspects
of devel opnent including health and environnmental safeguards. The United
States followed a simlar devel opnental strategy but in the early 1960s
the US had the benefit of people |like Rachel Carson (Silent Spring,
1961) who had a denocratic forumin which to rai se questions that
initiated scientific research. Decisions based on this research insured
proper stewardship of the earth. Unfortunately, the Conmuni st society

was interested only in being superior, at all costs. The price the
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Russi ans and ot her Republics of the FSU have paid is far beyond the
benefits. Health mnister, Aleksei Yabl akov, has conpleted a two-year
study which shows a bewi | dering array of om nous health trends including
i ncreases in anem a, tuberculosis, infectious hepatitis and acute upper

respiratory tract infections which are linked to the intensity of

pesticide use, water pollution and suspended particulate matter well in
excess of established international norns. The graphic representation
below illustrates the trend of infectious hepatitis.

(Conpiled fromdata in Ecocide, Mirray Feshbach, 1992.)

(Fi qure #8)

Figure #8 projects the trend in the occurrence of hepatitis.
Hepatitis (which includes both hepatitis A & hepatitis B) is conmonly
used as a reliable indicator for water quality. Figure #8 illustrates an
i ncreasing trend which projects continued poor quality water for the
Russi an Federation. This trend denonstrates the need to fornul ate a
program desi gned to renedi ate the poor quality of water in Russia. It
al so adds anot her conponent to the overall environnental picture of Russia.

The environnmental situation in the FSU is serious, and with the
addi ti on of nuclear waste problens the situation is grave. The
eventuality for all of the indiscrimnate use of nuclear technology is a
sonber future for the citizens of the former republics of the USSR  As
many as 120 civilian underground expl osi ons have been carried out in the
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USSR over the past four decades and about 1,000 nore under mlitary
operations. There are 54 civilian nuclear power plants in the fornmer

USSR, operated in ways that woul d be consi dered | ess-than-safe by

| nternational standards. There are many radi oactive waste sites, even i

densely popul ated areas: 636 in Mdscow, 200 in Ormsk and 1,400 in St.
Pet ersburg. These commonpl ace sources take a toll in norbidity, as do
the dramatic events, such as the nucl ear accident at Chernobyl in 1986.
Over 650, 000 people were exposed to radiation at Chernobyl and a 1992
comm ssion found 1,700 cases of thyroid cancer (200 of them chil dren)
beli eved to have resulted fromthat accident. Currently, the average
life expectancy in nen in the Fornmer Soviet Union is |ower than the
pensi on age. Conpare the foll ow ng graphic projection, which further

delineates future trends in birth and death rates i n Russi a.

(Information taken fromthe Wrld Resource Database - WRD)

Fi gure #9

(Information taken fromthe Wrld Resource Database - WRD)

Fi qure #10

When one conpares the previous two curves (Figures #9 & #10) the

di fferences in the projections do not appear to be serious since the
deat hs project a range of deaths from 4000 to 5500 (using |linear or

exponential nethods) in the year 2030. The births projected to the year
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2030 are estimted reach approxi mately 5800 to nearly 6000. The erratic
nature of the births curve is a concern.. The births have displayed this
behavi or since 1950 and woul d appear to be normally eccentric in the
Russi an Federation (and FSU) population. | submt, however, that this
erratic nature is a product of decades of environnental problens and wll
be nore susceptible to increasing spikes and valleys as the
concentrations of pollutants increases.

The Kom problem described earlier in this paper is duplicated
all over the Fornmer Soviet Union. |In this particular instance there are
clear data projections and a definite potential programto reverse the
environnent al destruction that so defines the |egacy of the FSU  The
Kom Republic has sonme uni que features that nake it both attractive and
practical to begin a new environnental program The renoteness of its
| ocation make it necessary to govern nore independently. |Its renoteness
has al so contributed to the fact that |ess environnental damage has
occurred there than in other regions of the FSU.

Kom is the site of the cleanest water in Europe (located in the
Pechoro-I11lych Bi osphere), which is sonmething worth saving. The m ghty
Pechora River is the |last stronghold of virgin Atlantic sal non
fisheries. The city of Ukhta is the focal point of the oil and natural
gas extraction conmng out of the Siberian oil fields. The |argest pulp
and paper conplex in Europe is |located 10 mles fromthe capital city of
Syktyvkar. This paragraph illustrates the conflicts and potential for

conflicts anong environnentalists and capitalists in the Republic. Since

file:///C|/545/1995/aishton.htm (23 of 31) [6/18/2008 10:56:36 AM]



545\aishton

t he peopl e have | ong been oppressed it is only natural to ignore the

envi ronnment for econom c gain which

woul d make them at | east confortable. The Kom people realize that the

| and exists for future generations. They have a very active Geen Party
in Kom and have a published newspaper called Cheesta Pechora. (Literally
transl ated this neans clean Pechora) Oficials in the Troitsko-Pechorsk
district (see map #2 and attachnent in appendi x) have taken neasures to
further protect the Pechoro-11l1ychsky bi osphere which is located within
the area of this district. A one-half kiloneter w de buffer zone has
been del i neated on the ground around the entire perineter of the

bi osphere to insure protection agai nst encroachnent from |l ogging. Legal
pressure is limted, but the citizens of the district apply public
pressure to maintain the pristine conditions of the biosphere and in this
district the pressure has had a positive effect. However, |ong-term

| egal solutions to the environnental problens seem|ess positive since
policies and |laws originate within the governnent and the bureaucratic
snar|l that pervades the |egacy of the Conmuni st Party.

The Kom Republic has taken a positive initiative by devel oping a
proj ect nane of Eckom The project, infused in the educational system
is teaching children at all grade |evels about the dangers of inproper
ecosyst em managenment. But w thout significant policy nodifications or
changes even this worthwhile project may be rendered usel ess.

The follow ng two graphic projections pertain specifically to the

Kom Republic. The curves confirmthat Kom also appears to be
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consistent with data fromthe Russian Federation and FSU. In both

i nstances the curves indicate trends that require further attenti on and
nore sufficient quantitative analysis. The first set of curves (Figure
#10) relates the frequency of upper respiratory infections in the Kom
Republic which are presumably linked to air pollutants from pul p and
paper conpl exes, coal mning facilities and other industrial conplexes

with insufficient or non-existent pollution abatenent equi pnent.

(Information fromthe Kom Government - Tentakov, 1995) Figure #11

Al t hough the death rate does not appear to seriously accel erating
it neverthel ess indicates an increasing trend. Trends such as this are
not consi dered serious but when conbined with other data a conplete
picture is constructed which indicates serious long-term health
probl ens. Poor health is directly proportional to poor environnental

condi ti ons.

(Information fromthe Kom Governnent - Tentakov, 1995) Figure #12

As one can see there is an increasing trend in both curves.
Unl ess renedi ation strategies are inplenented this trend will continue
and may begin to accelerate. The ecosystemvariation dictates a varied
envi ronnent al managenent program However, the only nethod to initiate
such a programis to bring about a change in policy at the governnent

level. Wth mathematical projections illustrating negative trends it
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seens logical to explore other relationships to determne if simlar
trends are evident. Wen nore data becones avail able for the Kom
Republic transition dynamcs wll be applied as it was for the Soviet
Col | apse. If these transitions display simlar behavior to those
transitions explored in the collapse and quantitative data support the

transitions' behavior then there is a need to inplenent tinely and

fundanent al policy changes are necessary. The | egacy of the CPSU
(Conmuni st Party of the Soviet Union) still maintains a hold on the
bureaucratic process. It wll be a difficult task to persuade the

Russi an governnent to all ow Kom and other regions in Russia to develop a
new set of specific environnental |aws and regul ations, with an active
and efficient enforcement arm By utilizing the processes described in
this paper along wth additional quantitative data perhaps changes in the
envi ronnental policy structure can be realized.

The follow ng sumrari zes desirabl e policy recommendati ons for the
Kom Republic based on the interpretation of data acquired during research:
1. The Russi an Federation has such a huge | and area and such
ecosystemdiversity it is not reasonable to try to adm nistrate
environnental policy with one general guideline. Therefore, it is
i ncunbent upon the Russian Federation to consider nodifying the structure
of policy adm nistration. The Federation could nodel their policy
simlar to the United States. Mscow would supply general guidelines as
a baseline with which to work. The environnental policy structure would

be decentralized and the responsibility for the devel opnment of specific
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envi ronnent al standards would be the task of the adm nistrative apparatus
| ocated in the seats of governnent at the Republics |evel.

2. The devel opnent of the enforcenent section of the judicial system
in the Federation Governnment will be slow Therefore, | recomend that
at the Republics level a task force is assenbled, with appropriate

di stribution anong governnent officials, technical experts,
environnental i st and industry representatives. This task force can begin
to fornmulate a workable plan to allow for environnmental renedi ati on and
still maintain functional econom c standards. Wat is the incentive for
this type of consensus-buil ding? Agreenents which originate fromthis
type of consensus process woul d be "grandfathered" out of new | aws
enacted by the Mdscow governnent at a | ater date. O course there would
be limts to this exenption.

3. The Kom Republic needs to adopt specialized regul ati ons which
reflect the ecosystemdiversity in the Republic. A "bionme environnental
policy" should be considered as one alternative. Technical assistance
for such a policy is easily obtainable fromthe Ural D vision of the
Russi an Acadeny of Sciences in Syktyvkar.

4. Refer to the organi zation chart of the Kom governnent (In the
Appendi x). The m nister of natural resources nust have direct contact
with Moscow. The current organi zation creates the potential for
confusi on and redundancy.

5. Each of the 20 districts in Kom nust have the freedomto form

pl anni ng boards and to adopt | ocal ordi nances which are, in turn,

recogni zed and ai ded by the Kom and Mbscow governnents. Local
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enforcenent will be successful only if backed up by governnent policy.

6. The nunber of inspectors in each of the districts nust be

i ncreased. The geographic size of the districts and poor road systens
create inefficiency. A larger nunber of inspectors will alleviate sone
of the inefficiency problens. The inspectors should be required to have
a strong scientific and environnental background with practical

experi ence and university backgrounds preferable. And they should be paid
accordingly. Their work will have a significant effect on the overal

envi ronnental policy and renedi ati on process.

The Kom Republic is a unique area in the Russian Federation.
Due to its vast wealth of natural resources it has enjoyed relative
prosperity conpared to other areas of the Russian Federation and the
FSU. The Kom people and the Russians who live in Kom share the conmon
goal of maintaining Konm as a sustainable society. Poor economc
condi ti ons and environnmental degradation threaten this sustainability
unl ess properly addressed. By conbining the ideas outlined in this paper
Wi th other innovative ideas fromthe Kom residents it is |likely that
Kom w | succeed. This success, however, is a function of environnental
policy and deci sion-making strategies. Kom and Russia are quickly
approaching a critical period when poor decision-making could cause their
serious environnental situation to accelerate towards di saster. | f they

act quickly it not too |late for resolution.
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APPENDI X

Attachnent: Maps #1 and #2.

APPENDI X

Attachment with Bionme Map (#3)

Areas and delineations for the forest bionmes of the Kom Republic

Bi one Per cent age Square Kil oneters
of Area

Mount ai n Tundr a 10. 2 42513. 6

Arctic Tundra 2.4 10003. 2

Woded Tundra 6.4 26675. 2

Nort hern Tai ga 40 166720

Central Taiga 38 158384
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Sout hern Tai ga 3 12504

100 416, 800

APPENDI X

Attachnment wth Kom District Map (#4)

and fl ow chart

region nanme of region area popul ati on adm ni strative population
1000 sqg km 1000' s of people center 1000's of people

1 Sykt yvkar 0.7 242. 6 Sykt yvkar 226. 3

2 Vor kuta 24.2 209.7 Vorkuta 113.5

3 Vuktill 22.5 26. 3 Vuktill 18.8

4 I nta 30.1 68. 4 I nta 59.9

5 Pechora 28.9 92.4 Pechora 64. 8

6 Sosnogor sk 19. 4 62.1 Cosnogor sk 31.2

7 Usi nsk 30.6 70.9 Usi nsk 53.2

8 Ukhta  10.3 140.8 Unkta  110.9

9 ljem 18. 4 24. 3 lj ma 4.1

10 Knyaj pogost 24.6 36. 7 Enmva 18.9

11 Koi gor od 10. 4 12.2 Koi gor odok 3.1
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12

13

14

15

16

17

18

19

20

Kort ker 19.7 27.7
Preloz 13.2 29.4
Sykt yvdi n 7.4
Sissola 6.2 19. 3

Tr oi t sko- Pechor sk

Udorsk 35.8 31.8

Ust - Vweem 4.8
Ust - Kul om 26. 4
Ust - Tsel em 42. 5
Tot al 416. 8 1245. 7

Ref er ences

first page

second page

Not es
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Kor t ker os 4.8

Gbyachevo 5.8

28. 2 Wi | gort 11.2
Vizinga 7.5

40.7 25. 3 Tr oi t sko- Pechor sk
Koslan 4.2

40. 6 Aikino 3.8

39.7 Ust - Kul om 5.7

17.3 Ust - Tsul ma 5.4
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CHAPTER TWO

JAMES MBI RKELUND

TRADI NG AWAY FORESTS: | NDONESI A AND MALAYSI A

| nt r oducti on

International trade is no | onger solely an issue for econom sts.
As nations becone nore integrated in a global market, there is a grow ng
consensus that trade has a powerful effect on all areas of society and
t he environnment. Recent devel opnents in the international political
arena have only just started to take into account the environnental
ram fications of trade policies.

Al t hough international trade by itself is not a direct cause for
envi ronnent al degradation, it can profoundly affect patterns of natural
resource consunption. In the case of Indonesia and Ml aysia, the
tropical tinmber trade has been an influential factor in determ ning how
t hese countries manage their forests. Not only are the forests being
| ogged for international interests, but the process of |ogging opens the
way for other factors causing forest depletion and environnental

degradation in Indonesia and Ml aysi a.
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The | nportance of Tropical Forests

The tropical forests in the |Indo-Mlaysian region contain sone of
the world's highest | evels of biological diversity. Indonesia alone is
estimated to contain 25 percent of the world's fish species, 17 percent
of the bird species, 16 percent of the reptile and anphi bi an species, 12
percent of the manmal species, and 10 percent of the flowering plant
species (Mnistry of Forestry, 1993). Consequently, there is a strong
gl obal environnmental novenment to protect the forests and maintain the
ecol ogi cal systens that support these diverse |ife forns. There is also
a growi ng concern that tropical forests should be preserved because they
act as natural consuners of carbon di oxide and hel p prevent gl obal
warm ng. At the local level, the forests play other inportant roles in
preventing soil erosion, protecting watersheds, and nai ntaining
m cro-climtic conditions.

Economi cal |l y, the Indo-Ml aysi an regi on contains an especially
val uabl e source of tropical tinber fromthe dipterocarp tree speci es.
The di pterocarp produce hardwood with a high commercial value, and the
trees grow tall and strai ght nmaking themeasy to cut into | ong durable
pl anks. The forests in |Indonesia and Mal aysia contain high percentages

of the dipterocarp trees.

The Dynam cs between Commerci al Loggi ng and The Forests
The demand for tinber on the international trade market provides

a direct incentive to log trees for profit. As a result of | ogging,
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there is also a high | evel of secondary danmage to the surroundi ng
vegetation. Wthin any forest there are nunerous trees that have no
commerci al val ue either because they are too small or because they bel ong
to unprofitable species. The potential for the forest to regenerate
after 1oggi ng depends heavily on the nmethods of | ogging extraction and
the extent of vegetation left to regenerate itself. Industrial tinber
conpani es generally use heavy machinery to take out valuable trees and to
establish roads for transporting equipnment into the renote areas of the
forests. A fair anount of vegetation is destroyed just in the process of
getting the | ogging equipnment to the |ocation of the trees. Once there,
conpanies pay little attention to the felling techni ques used to cut the
trees and as a consequence large trees often fall on and harmthe
surroundi ng vegetation. Studies conducted by the International Tinber
and Trade Organi zation (I TTO estimate that 60 percent of vegetation not
directly logged is severely damaged or destroyed as the result of |ogging
practices (Collins et al., 1991).

Anot her effect of industrial |ogging practices is to provide
| ocals with the nmeans to enter otherwi se renote areas of the forests.
Once the | ogging conpani es have left an area, settlers often use the
roads to go in and stake | and which has already been cleared of trees for
agricultural purposes. Settlers also clear additional |and beyond the
areas exploited for tinmber. Thus, the | ogging practices can be seen in
conjunction with agriculture as the first step in permanently renoving

trees in many of these areas which do not have a chance to recover once
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t he | oggi ng conpani es have noved on

Hi storical Background

Before the tinber trade, the Southeast Pacific was al nost
conpl etely covered with tropical rainforests. Wth few exceptions, the
| arge-scal e deforestation of Ml aysia and | ndonesia did not begin until
the 1960's and early 1970's respectively. At this tinme, nmultinationals
fromthe United States, Europe, and Japan invested heavily in this region
and traded tinber back to their hone countries. Initially, the
governments in both the honme and host countries encouraged foreign
investnment in these tropical forests. As shown in Gaph #1 and G aph #2,
| arge-scal e 1 oggi ng and the export of unprocessed tinber (roundwoods)

rose steeply during the 1960s and 1970s.

GRAPH #1

GRAPH #2

Commerci al | ogging and the tinber trade was begi nning to provide
a steady incone for Malaysia and Indonesia. GO remrained the nost
profitable export good, but followng the G| Crisis in 1973 both
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countries started | ooking for ways to increase their foreign export
earnings. Along with utilizing natural gas deposits, these countries
targeted the tinber industry for devel opnent. The governnents in

| ndonesi a and Mal aysi a began charging nore for the forest concessions

t hey gave to | ogging conpanies. |In addition, they also increased the
percentage of domestic firnms that received these concessions. By the

| ate 1970s, Indonesia had started to restrict foreign investnent to
pronote the growth of their donestic tinber industry. Realizing

addi tional profits could be retained by exporting processed tinmber

i nstead of roundwood, | ndonesia banned the export of logs in 1980. This
resulted in a donmestic increase in the production of sawnwood and panel
forest products (Graph #1). |In response to international pressures,

| ndonesia lifted its ban on raw | og exports in 1992 (export data after
1991 is unavailable). In Malaysia, the governnent also attenpted to
restrict log exports by raising tariffs in the 1980s. However, unlike
| ndonesi a, the Sabah and Sarawak regi ons of Ml aysia continued to rely on
t he export of unprocessed tinber and the overall roundwood exports in
Mal aysi a have steadily increased to the present tinme (G aph #2).

Al t hough attenpts to restrict | og exports were not as successful in

Mal aysi a as conpared with Indonesia, the Asian bloc of countries

i ncreased secondary tinber production steadily fromthe 1960s to the
1990s. Wil e the percentage of roundwood and sawnwood exports
fluctuated, the percentage of wood-based panels skyrocketed from 41

percent in the 1961 to 90 percent in 1990 (Table 1).
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TABLE #1

Exports of Tinber Products as a Percentage of Production in Tropica

Countries (%

1961 1970

Al'l Tropical Countries

I ndustrial Roundwood

Sawnwood 15. 3

Wod- based Panel s
Tropical Africa

I ndustrial Roundwood

Sawnwood 32.1

Wbod- based Panel s

Tropi cal Central and South
Anmeri ca

| ndustri al Roundwood
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15.

17.

34.

28

28.

34.

1

6

1990

27.1

16. 2

33.0
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12.7

33.0

18. 2

12.0

32.5

16. 3

12. 3

28.6

0.2

11.

1
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Sawnwood 14. 7 13. 6 6.9 3.9
Wbod- based Panel s 34.0 33 15. 3
1961 1970 1980 1990

Tropi cal Asia and

Cceani a
I ndustrial Roundwood 22.2 44. 2 33.4
Sawnwood 11.9 18.5 24. 5 117.5
Wod- based Panel s 40. 5 39.9 49. 4

Source: FAO (1992) in Barbier et al. (1994).

19.

20.

89.

4

4

7

Despite the variations in the unprocessed versus processed tinber
exports, the international trade of tinber products as a whol e has

steadily increased fromthe 1960s to the present day.

Econom cs- The Driving Factor

As shown in Map #1, the distribution of tropical rainforests is
found primarily in South America, Africa, India, and Asia. The regional
vi ew of I ndonesia and Mal aysi a shows that both these countries are
heavily endowed with tropical rainforests. Followng David Ricardo's
basi ¢ econom c theory of conparative advantage, |ndonesia and Ml aysi a
woul d be well advised to sell tropical forests (which they have in
abundance) on the international market in exchange for other goods and

services. Mddern econon cs has since expanded on the theory of
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conparative advantage, but there remains an underlying econom c incentive

for countries in the tropical areas to trade tinber.

VWhile in practice the tropical hardwods exported fromall of the
devel opi ng countries only account for 3 percent of the total wood renoval
fromthese countries, in certain areas such as Malaysia, it is estinated
that 68 percent of all wood renoval enters into the world trade narket
(Collins et al., 1991). More specifically, of the 25 mllion cubic
meters (M cu n) of tropical hardwood | ogs exported worldw de in 1986, 19
mm cu mcane fromthe Sabah and Sarawak regi ons of Ml aysia; seventy
percent of the world trade in sawn hardwood cane from SE Asia; and
| ndonesia is now the world's |argest tropical plywod producer (Ibid.,
1991).

Anot her wor | dw de study conpiled by Barbier et al. (1994)
measures the amount of forested land in tropical countries and the

percent of area being deforested annually (see Table 2).

TABLE
#2

Tropi cal Forest Resources: Status and Changes in thousands of

hect ar es
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Latin Anerica

Africa

Br azi |
Per u
Bol i vi a
Venezuel a
Col ombi a
Guyana
Sur i nane

Ecuador

Zaire
Congo
Gabon

Caner oon

Central African Republic

Equat ori al

| ndonesi a

Mal aysi a

Phi | i ppi nes

Land

Ar ea

845, 651

128, 000

108, 439

19, 685

27,684

226, 760

34, 150

25, 767

Qui nea
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Forest Area

1990

347, 000
73, 000
55, 500
88, 205
103, 870
19, 300
15, 600

12, 300

103, 800
21,100
20, 300

46, 540

181, 157
32, 855

29, 817

Area % of Area

Def or est ed Def or est ed
Annual | y Annual | y

1981-90 1981-90

3,200 0.92

300 0. 41

60 0.11

42,000 150 0. 36

41,400 350 0. 85

3 0.02

15,200 3 0.02

60 0. 49

200 0.19

22 0.10

15 0. 07

17,100 80 0. 47
62,298 3,600 5

2, 805 1, 200 3 0. 25

108,600 1,315 1.21

18,400 255 1.39

6, 500 110 1.69

0.

14
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Source: Schmdt (1990) in Barbier et al.
(1994).

Asia as a region suffered fromthe highest rate of deforestation

t hroughout the 1980s with I ndonesia, Ml aysia, and the Philippines having
the highest rates per country. To sone extent these percentage
statistics are nore neani ngful when there is a large total area of
tropical forests in the country. And indeed, Indonesia is second only to
Brazil with a total of 109 mllion hectares (nmm ha) of rain forests.

Combi ned with I ndonesia's 1.21 percent rate of deforestation this results
in aloss of 1,315,000 ha of rainforests every year (Barbier et al.

1994). In order to understand why Indonesia and Mal aysia are being so
heavily deforested, it is necessary to | ook at the inportance of forest
products to their national econom es.

In 1989, the industrial forest sector in Indonesia and Ml aysi a
accounted for 3-6 percent of the total gross donestic product, and forest
based exports accounted for between 10 and 16 percent of the total
exchange val ue of all exports. In conparison, the industrial forest
sector in nost countries with tropical forests was |ess inportant and

aver aged bel ow 2 percent of the total gross donestic product of these
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countries (Barbier, et al., 1994). An explanation for the heavy | ogging
in Indonesia and Mal aysia is the presence of the val uabl e di pterocarp
species of tree. Furthernore, this region has the highest density of
tropical forests in the world (see Map #2), and it is relatively easy for
conpanies to realize profits and reduce transportati on costs when trees
are located close to each other. Both of these factors conbi ne to nake

| ndonesi a and Mal aysia the two | eading countries in exports of forestry
goods by a large nmargin over nost other tropical countries, many of whom

are net inporters of tropical forest goods (Table 3).

TABLE #3

Forestry Products in Sel ected Countries- Thousands of US
Dol | ar s

| nports Exports Net Exports

Tropical Africa

Caner oon 35,412 99, 833 64,421

Central African Rep. 468 29,994 29, 526
Congo 4, 500 106, 087 101, 587

| vory Coast 27,200 236, 147 208, 947

Gabon 3, 655 136, 774 133,119
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Kenya 23,594 4,054 -19, 540

Li beri a 1,942 78,264 76, 322
Madagascar 8, 546 534 -8,012
Mal awi 8,085 1993 -6, 065
Ni geria 33,083 1,680 - 31, 403
Tanzani a 15, 700 1, 539 -14, 161
Zaire 3,666 17,032 13, 366
Zi mhabwe 5, 765 4,169 -1, 596

Tropical Central and South

Aneri ca
Costa Rica 40,020 21,895 -18,125
Cuba 193,411 1, 847 - 191, 564
El Sal vador 21,800 2,725 -19,075
Guat emal a 69,410 18,326 -51,084
Hondur as 137,921 31,061 -106, 860
Mexi co 403, 605 13,884 -389, 721
Ni car agua 10,566 2, 569 -7,997
Panama 76,979 3,988 -72,991
Bol i vi a 4,060 22,160 18,100
Brazi | 299, 402 1, 750, 981 1,451, 579
Col unmbi a 104, 056 20, 060 -83, 996
Ecuador 157,834 24,373 -133, 461
Par aguay 13,055 24,971 11,916

Peru 104, 914 2, 558 -102, 356
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Tropi cal Asia and

Cceani a

Hong Kong 1,752,273 705, 535 -
1, 046, 738

| ndi a 290, 967 16,337 -274,630

| ndonesi a 330, 157 3, 069, 199
2,739,042

Laos 200 10, 251 10, 051

Mal aysi a 483, 372 3, 040, 884
2,557,512

Myanmar 4,721 148, 084 143, 363

Phi | i ppi nes 173,662 123,119 -50, 543

Si ngapor e 747,548 663, 302 -84, 246

Thai | and 1, 002, 371 101, 551 -
900, 820

Fiji 7, 804 22,775 14,971

Papua New QGui nea 5, 504 115, 500 109, 996

Source: FAO (1992) in Barbier et al. (1994).

| ndonesia is now the | eadi ng exporter of processed tropical hardwoods.
In 1992 Indonesia's tinber industry was worth 4.6 billion US dollars;
much of this went to directly enploying 2.5 nn people in the tinber
industry as well as 1.2 mm people in conplenmentary or rel ated busi nesses
(Mnistry of Forestry, 1993). By 1983, Mal aysia accounted for 58% of

the total global export of tropical tinmber (Cronau, 1993), and in 1988,
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ti mber overtook petrol eum as Ml aysias main export commodity, valued at
3.6 billion dollars (Davis and Henl ey, 1990). Both Indonesia and
Mal aysia are prine exanples of countries that rely heavily on tinber

exports to support their national econom es.

Exports and Deforestation
The qualitative rel ationship between exports and deforestation is

captured in Gaph # 3.

GRAPH #3

Waile this only includes roundwoods, there is a strong correl ation
bet ween the increase in roundwod exports and the decrease in forested
area from 1961 to 1979. The notable drop of exports in the early 1980s
corresponds with the sudden ban on raw | og exports in Indonesia and, to a
| esser extent, on the higher export tariffs on raw logs in Ml aysia. The
total exports of forestry products, including panel wood and sawnwood,
has continued to increase steadily throughout the 1980s to the present.
Therefore, while the data on exported sawnwood and panel wood is not
avail able, the relationship between deforestation and exports is very
strong if all forest products are considered.

It should be noted that a direct quantitative relationship
bet ween t he exported anount of wood (in cu m and the associated
deforestation of land (in ha) has not been calculated. This is a very

difficult relationship to establish for several reasons. As nentioned in
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the section on the dynam cs between comrercial |ogging and the forests,
not only are trees renoved for direct use, but approximately 60 percent
of the surroundi ng vegetation is destroyed. Secondly, |ogging operations
are seen as part of the process enabling | ocal people to gain access to
cl osed forests and destroy additional forests for agriculture. And,
finally, because of the wi de practice of illegal |ogging, the true nunber
of exported logs is likely to be much higher than the officially reported
nmeasurenents. Logging rules are commonly disregarded and ill egal exports
are common. For exanple, between 1986 and 1990, the Primary Industries
M ni ster Lim Keng Yai k of Mal aysia reported that four states exceeded
their |1 ogging quotas by as nmuch as 300 percent (Lumpur and Tsuruoka,
1991). According to a study conducted in Indonesia by Skephi, a
non- gover nment environnental organization, "tinber transportation
docunents are commonly reused two to five tinmes, which would nean that
unreported logging in sone areas nmay range from 100 to 400 percent over
t he volunme of reported | ogging" (US Enbassy, 1994). Because of the w de
range of associated uncertainties, it is not possible to calculate a
guantitative rel ationshi p between exports and deforestation in G aph #
3.

Even with m ssing data, the overall growth of roundwood exports
is best characterized by a linear trend that, if it continues, would

reach over 40,000 cubic nmeters by the year 2010 (see G aph #4).

GRAPH #4
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This worst case scenario woul d have devastating effects on the renaining
tropical forests in this region. Furthernore, even if roundwood exports
remain at current levels, the tropical forests will still continue to

di sappear at an alarmng rate. Donestic and international trade policies
will be the critical factor in determ ning whether forest exports

i ncrease or decrease in the upcom ng years.

Forests in Transition

Havi ng established sone rel ati onshi ps between exports and
deforestation, it is useful to think of the interaction between the two
interns of a forestry transition. WIIiam Drake descri bes the concept
of transitions in Towards Building a Theory of Popul ati on-Envi ronnment
Dynamics: A Family of Transitions (1993). To paraphrase briefly, the
i dea behind transitions is that societies are especially vulnerable to
change in critical time periods which depend in part on the state of the
popul ation in these societies. Mreover, governnent policies can act to
all eviate the problens associated with these critical tinme periods. Wen
a sector, such as the forestry sector, enters a transition period it
under goes rapid change before returning to a stable state; the forestry
sector in Indonesia and Malaysia is doing just that. According to Drake,
if we can recognize transitions, we can proscribe policies to help reduce
t he negative aspects of the transition and influence the final
equil i brium state.

Applied to this paper, the theory of transitions explicitly

recogni zes that there is a dynamc rel ati onship between deforestati on and
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the tropical tinber trade. This relationship started in the 1960s and is
conti nuing today. Judging fromthe continued rates of deforestation and
forest exports in Gaph #4, the forestry transition is far fromover. In
regards to popul ation trends, |ndonesia and Ml aysia reached their peak
growh rates in the md 1970s and m d 1960s respectively (see G aphs #5
and #6).

Since then popul ation growh rates have declined and are expected
to continue declining into the 21st century. However, because the birth
rates and death rates in these countries have both fallen at relatively
t he sanme speed (see Graphs #7 and #8), the total population in these

countries continues to rise rapidly.

GRAPH #5

GRAPH #6

GRAPH #7

GRAPH #8
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Thus, the population transition is not yet over and is expected to
continue into the 21st century. Mdernization provides an indirect |ink
bet ween popul ati on changes and i ncreased tinber exports. As nodern

medi cine acted to pronote the decline in death rates / birth rates, the
nodern market system acted to pronote inprovenents in the econony, trade,
and technology (all three are necessary to exploit tinber resources).
Commerci al |ogging in Ml aysia began in the 1950s about ten years before
popul ation growm h rates reached a maxi num and commerci al | oggi ng began
in Indonesia in the 1960s about ten years before its maxi num popul ati on
growh rate. The sane technol ogi cal and econoni cal advances that spurred
the | ogging industry al so preceded the begi nnings of the denographic
transition. The direct |ink between the denographic and forestry
transition is easily found by exam ning the dynam cs between | oggi ng and

deforestation. There are two maj or connecti ons:

1.) As the total popul ation rises, |andless peasants becone nore
numerous and it becones nore difficult to stop themfromcontributing to
deforestation as they follow | oggi ng operations and convert forested | and

into fields for agriculture.

2.) As the total population rises, there is increased pressure on
t he national econony to sustain nore people. |In the short-term this
pressure can be partly alleviated by suppl enenting national incomes wth

an increase in the exports of forestry goods. This in turn increases
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def or est ati on.

The effects of the tinber trade on deforestation began with
| ndonesi as and Mal aysi as exposure to the Western capitalist market
system Furthernore, the exposure to Western nedi ci ne pronpted the
denographi c transition which has magni fied the probl ens between the
ti nber trade and deforestation in these countries. 1In order to
effectively get through the forestry transition, |Indonesia and Ml aysi a

need to concentrate on getting through their denographic transitions as well.

The M ssing El ement- Reforestation

Until deforestation begins to |evel-off and approach
reforestation, the forestry transition will not reach a stable state and
| oggi ng operations will continue to deplete the tropical forests in this
region. At sonme point, the forestry transition will reach an
equilibrium \Where this equilibriumis partly dependent on the ability
of governnents to inplenent reforestati on nanagenent.

There is very little data on the reforestation of the tropica
forests of Indonesia and Mal aysia. Mich of the available information is
fromthe forestry departnents of the governnents and can be notoriously
unreliable. In 1990, the worl dw de extent of plantations in the tropical
areas was estimated at 43.9 mm ha, or less than two percent of the total
forested area of 1,715 mm ha (Barbier, 1994). According to the World
Resour ces Dat abase (1994-1995), Indonesia and Ml aysi a respectively had

8, 750, 000 and 116, 000 ha of plantations in 1990 and were adding to
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plantations at a rate of 474,000 ha a year in Indonesia and 9,000 ha a
year in Malaysia. Considering the average annual deforestation rate in
the 1980s was 1, 315,000 ha in Indonesia and 255,000 ha in Ml aysia (see
Table 2), the rate of reforestation to deforestation is |less than 25
percent in Indonesia and | ess than 10 percent in Malaysia. The forestry
transition will not be conplete until the rate of reforestation equals
the rate of deforestation.

One drawback to reforested plantations is they often consist of
only one species of tree. Sonetimes this is not even an indi genous
speci es. For exanple, the Eucal yptus tree fromAustralia is a
fast-growi ng valuable tinber that is often chosen to replace native
trees. Plantations do little to preserve the biological diversity of the
traditional forests and can destroy the soil and water table as well. It
is therefore highly desirable for these countries to focus not only on
reforestation, but also on preserving the integrity of the original
forests. Indonesia and Mal aysia should attenpt to nove their |ogging

efforts fromareas of primary gromh to reforested areas of secondary growth

Donestic Policies

In the 1983 United Nations Conference on Trade and Devel opnent,
the International Tropical Tinber Organization (I TTO was created to
address the problens between trade and tropical forests. Indonesia and
Mal aysia are both nmenbers of I TTO and have commtted to the goal of

sustai nably managing all tropical forests by the Target Year 2000. This

file:///C)/545/1995/birkelund.htm (20 of 30) [6/18/2008 10:56:43 AM]



545\birkelund

| eaves the donmestic governnments with the task of bal ancing the short-term
interests of the econony and | oggi ng conpani es agai nst the |ong-term
interests of the future econony and environnentalists. The governnents
in Indonesia and Mal aysia would like to i nprove the econom c efficiency
of the forestry sector without increasing the raw material growh of
i nputs or over-cutting the tropical forests. 1In the past, one strategy
pursued to pronote this goal is to add econonic value to their forests by
restricting roundwood exports and processing |unber into secondary
products before exporting it on the international trade market.

There are several problens with the strategy to export processed
| unber. While on the one hand it may be effective at addi ng nonetary
val ue to wood products before selling them it also requires the
countries to restrict trade on raw |l og exports. Initially it mght be
expected that by cutting out foreign sales of raw | ogs the deforestation
rates m ght go down. However, as seen fromthe 1980 ban of |og exports
in Indonesia, deforestation rates were not reduced. Roundwood producti on
remai ned steady while sawnwood and panel wood production rose rapidly
(see Graph # 1). From an econom c perspective, trade barriers decrease
t he market value of raw | ogs for the donestic wood processing
i ndustries. Wen the price of |ogs goes down, donestic conpanies can
purchase greater nunbers of logs and this could actually cause an
i ncrease deforestation. According to the Wirld Bank, Indonesia's ban in
| og exports pushed the price of donestic logs to half the world | evel and
resulted in over-cutting and over-investnent in secondary wood production

in I ndonesia (Schwarz, 1992a). When a natural resource | oses market
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value it becones |ess valuable to protect as a | ong-term source of
i nconme. The second point made by economi sts is that because donestic
i ndustries are shielded fromconpetition with forei gn wood processing
conpani es (foreigners cannot buy raw material fromthese countries),
export restrictions cause inefficiencies. According to Marina Wit man,
an international trade professor at the University of M chigan,
international conpetition is essential for pronoting the nost efficient
production of goods on a global level. Trade restriction have proven
unreliable for decreasing deforestation and can hi nder the devel opnent of
ef ficient donmestic industries. This runs contrary to the governnents
overal |l objective of increasing efficiency and nai ntaining the | evels of
raw mat eri al consunpti on

Anot her problematic donestic issue is the abuse and corruption
t hat underm ne the enforcenent of |ogging regulations. The governnents
in I ndonesia and Mal aysia are notorious for accepting bribes and show ng
preferential treatnment to | ogging conpanies with personal connections to
powerful officials. Enforcenent of national |ogging rules is poor at
best. As noted earlier, the illegal export of raw logs is al so
wi despread. The governnents need to make a firmconmtnent to stopping
corruption and enforcing their own | oggi ng regul ati ons.

Finally, the donmestic policies for granting tinber concessions to
| oggi ng conpani es need to be reviewed. Typically the governnents grant
ti mber concessions to |ogging conpanies for relatively short periods of

time -- approximately 20 years. This encourages conpanies to take as
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much as they can fromthe forest before they lose their tinber

concessi ons. It takes 35 to 40 years for dipterocarp trees to re-grow
to commercially valuabl e sizes. Therefore, the conpani es are not
expected to get a second harvest from any particul ar concession (Schwarz,
1991). There is little concern by business for the future productivity

of their forest concessions.

I nternational Policies

Until recently, the international political structures affecting
deforestation in Indonesia and Mal aysia were mainly due to market dermand
in other countries. Conpanies in industrial nations would purchase
tropical tinber for their own hardwood processing and subsequently sel
products to consuners in industrialized nations. Although this continues
to be the case, in the past two decades, a nunber of new political actors
(international organizations) have started to put pressure on Ml aysia to
sust ai nably manage its tropical forests.

Internationally, the response to concerns over the gl obal
destruction of tropical forests have |l ed sone foreign countries, such as
those in the European Union, to inpose trade restrictions-- inport
tariffs or non-tariff barriers on tropical forest products. In 1986, the
Eur opean Uni on inposed restrictions on the inport of tropical wood.

These restrictions required tinber to be "certified" from "sustainable
forests". Mdst of the | ogs exported from I ndonesia and Mal aysi a can not
nmeet these requirenents (Tasker and A, 1994). |If inplenented on a

gl obal |evel, trade sanctions could theoretically [imt the anount of
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forestry products exported fromlndonesia and Mal aysia and potentially
reduce deforestation rates. However, as the demand for trees goes down,
the forests becone | ess "econom cally val uabl e", and nuch of the
financial inpetus for sustainable nmanagenent di sappears. According to

Al astir Fraser, a Briton working with Indonesia's Mnistry of Forestry,
"It would be tragic if trade stopped. The forests would becone | ess

val uabl e and there would be [ ess incentive to protect thent (Schwarz,
1992b). Foreign trade restrictions can distort the true econom c val ue
of the forests in to these countries. |Instead of reducing deforestation,
foreign trade restrictions in the long-termcoul d decrease the economc
incentives to preserve the forests. Admttedly, sonme policy nmakers are
not convinced trade restrictions are a cause for environnental danmage and
woul d argue that |ndonesia and Mal aysi a nmake nore noney fromrestricting
| og exports and selling secondary wood products instead.

However, even if trade restrictions were effective at reducing
deforestation, the General Agreenent on Tariffs and Trade (GATT) is
slowy working to phase tariffs and other trade restrictions out of the
gl obal econony. In 1992, the lift in the ban on |log exports in Indonesia
was partly the result of pressure fromthe GATT. Thus, it would be
difficult to coordinate a worl d-w de tradi ng ban on forest products
produced in this region. This would go agai nst the predom nantly free
trade atnosphere currently advocated in international politics and the GATT.

In the place of trade restrictions, the GATT is pronoting

mul tinational trade agreenents that involve all countries. 1In the
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Uruguay Round of GATT negoti ations, environnental issues have becone
increasingly inportant in discussions, although substantial gl obal

envi ronnent al regul ati ons have not been established. As it relates to

| ndonesi a and Ml aysi a, the obvious advantage of nultinational agreenents
over unilateral trade restrictions is to take into account the views of
both i nporting and exporting nations. This does not necessarily mean
environnental protection. But, environnental solutions for reducing
deforestation could be franmed by GATT in an econom cally and socially
beneficial systemfor both Indonesia and Mal aysia with international
support. This might entail international financial support to inplenent
managenent prograns that provide viable alternatives to using old growth
forests. Managenent progranms that focus on reforestation and
intensification of |and that has already been deforested. This would
reduce the pressure to log old growh forests. |ITTO is an exanple of an
i nternational organization that has encouraged devel oped nations to
co-operate with devel oping nations with the conmon goal of pronoting the
sust ai nabl e managenent of tropical forests. The Wrld Bank is currently
| ooking at a proposal to enploy a foreign conpany to hel p Mal aysi as
gover nnent nonitor | ogging operations. However, to really have an

I npact, international organizations need to nake stronger commtnents to
support these countries in their attenpts to curb the current problens of
deforestation. GATT, ITTO and the Wirld Bank have not yet had a big

effect on deforestation rates in Indonesia and Ml aysi a.

Concl usi ons
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Al t hough the international tinber trade is undoubtedly an
i nportant part of the econom es in Indonesia and Mal aysia, it is
difficult to quantify the exact rel ation between exports and forest
deforestation. Gven the limtations of data, the rel ationship of
exports to the forestry transition is captured in Gaph #3. There are
two maj or areas affecting the forestry transition in these countries: the
demand for exports and the | ack of reforestation. |In effect, if exports
continue to increase or even remain at constant |evels w thout inproved
rates of reforestation, the forests in Indonesia and Mal aysia w ||
rapi dly di sappear.

There are several donestic policies that should be advanced to
reduce deforestation rates. Because of the geographical, environnental,
denographical, and political simlarities between |Indonesia and Ml aysi a,
both countries are in very anal ogous positions and should follow the sane
general strategies to prevent deforestation. First, they should renove
any remaining restrictions on the export of raw logs. This wll provide

the econom c conditions that favor the nost efficient use of tinber goods

on a global level. Wile the donestic industries nmay | ose noney in the
short-run, in the long-run the country will benefit fromutilizing its
resources nore efficiently. |f these countries continue to restrict

ti mber exports, they will face retaliation neasures fromthe
international community and the GATT. Trade retaliation could harmthe
ot her inportant sectors of their economes including oil and natural gas

exports. In addition, the donmestic governnents need to cut down on
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corruption and i nprove enforcenent of the current | ogging regul ations.
This will involve a financial conmtnment to enforce logging rules and a
noral comm tment by governnent officials to decline bribes from powerful
| oggi ng industries. And finally, the current terns of granting
short-term forest concessions should be increased to provide an incentive
for conpanies to start reforesting and sustai nably managi ng the forests.
Changing the policies for granting |ogging concessions is beneficial to
all parties involved and should be relatively easy to inplenent.
Finally, Indonesia and Mal aysia both need to work on controlling

popul ation growh. |f populations continue to increase rapidly, their
will be pressures to use deforested |l and for agriculture instead of
reforesting it for future tinber production.

Fromthe international |evel, countries need to nove away from
uni l ateral restrictions and work towards devel opi ng common f or est
managenent goals. ITTOis a step in the right direction, but
negotiations could start to include nmechanisns for enforcenent as well.
The GATT, while still a long-way from having an international enforcenent
arm could provide this service sonetinme in the future. To be
pro-active, the international community needs to provide nore financial
aid to these countries to help wwth the costs of sustainably managi ng
forests. It is also possible to develop a set of internationally agreed
upon forestry practices, whereby the demand for forestry exports could be
reduced to what can be provided consistently over generations. The
sooner this agreenent is reached, the nore tropical rainforests wll be

| eft when the forestry transition is over.
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As a whole, this paper serves to reinforce the inportance of the
rel ati onship between international trade and the forests of I|ndonesia and
Mal aysia. Hopefully future studies can provide additional data to
support the general policies proscribed here and provide nore specific
gui del i nes for the donestic governnents and international comunity. The
rel ati onship between trade and the environnent is still an evolving study

wi th many unanswer ed questi ons.
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CHAPTER THREE

M CAH M CHEATHAM

PRI VATE SECTOR SCLUTI ONS TO FERTI LI TY REDUCTI ON I N | NDI A

The Denographic Transition
The denographic transition is the very core of famly planning theory,
tracing the transition of a given society across tinme, fromvery high
birth and death rates to very | ow ones, such that the post-transition gap
bet ween births and deaths is I ess than or equal to its level prior to the
transition. Conceptually, the denographic transition begins in an
envi ronnment in which households, in need of famlial |abor and heirs,
nmust conpensate for high levels of nortality by produci ng | arge nunbers
of children; as the provision of public health and sanitation
technol ogi es increases, nortality should greatly decrease, cutting death
rates far below rates of birth. At this point in the transition, high
birth rates are no | onger being offset by high rates of death, and
popul ati on will boom the perceived value of having children wll
eventual |y change, and individual reproductive behaviors will adapt,
lowering birth rates until the difference between birth and death rates
is simlar to, if not |lower than, that which existed prior to the transition.
In the transition experienced by nost industrialized nations,

nortality fell slowy and haltingly, relying on innovation and invention
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to increnentally cut death rates; eventually, fertility followed this
trend and, after two hundred years of transition (Deneny, 1989), Europe
and the rest of the industrialized world eventually reached stable birth
and death rates and a steady fertility rate at near replacenent |evel.
The experience of the devel oping world, however, has been quite
different; not until after World War 11, and the end of colonialism did
this region begin its transition. Medical and public health technol ogi es
first discovered during the European transition had since been perfected,
and were grafted into the transition of the devel oping world, cutting
death rates to levels enjoyed by the industrialized world in a quarter of
the time (U S. Census Bureau, 1991). Unfortunately, despite the infusion
of | arge anmounts of Western nonetary and technol ogical aid, birth rates

have resisted nost attenpts at forced reduction, |eaving a | arge gap

bet ween current birth and death rates.

As a result, population in nmuch of the devel oping world today is
growi ng al nost without bound. As the sheer nunbers of people within a
gi ven region reach and surpass |evels that can be sustained by existing
political, economc, or ecological systens, fam |y planni ng becones an
i ssue of increasing inportance. Unfortunately, many fertility-reducing
prograns, both past and present, have generally been of limted
ef fecti veness; although a nunber of prograns have been able to cut
fertility rates to sone extent, nost of the devel oping world continues to
face frighteningly high growth rates and

above-repl acenent-level -fertility. One major limtation of past prograns

file:///C|/545/1995/cheatham.htm (2 of 27) [6/18/2008 10:56:49 AM]



545\cheatham

was a concentration on supply-side marketing; famly planners assuned
that there existed a | atent demand for contraceptive technol ogy and t hat
fertility could be reduced by providing a supply of this technol ogy.
This is not to say that these prograns have been failures; many have
quite effectively reduced fertility, but in each case, birth rates have

reached sone | ower threshold, beyond which they sinply cannot pass.

Bui l di ng a Theory on Fertility Reduction

Fam |y planning practices that seek only to neet |atent denand
will always reach a limt to fertility reduction which they cannot
breach; this lower Iimt is, in fact, indicative of a saturation of the
natural (latent) demand market. Clearly, any famly planni ng program
that seeks to overcone |limts to fertility reduction nust be based not on
neeting an existing, limted demand for contraceptive technol ogy, but on
t he expansion of demand markets. Supply-side theories fail in famly
pl anni ng because they disregard the externalities that exist within a
gi ven househol ds decision to reproduce: The social costs of high
popul ati on, and therefore high fertility, are extrenely high; yet, so
long as large famlies are desirable, or profitable, to the individual
househol d, the (individual) opportunity costs of high fertility wll
remain significantly bel ow the (aggregate) social costs, and househol ds
will continue to produce |arge nunbers of children. Thus, effective
fam |y planning prograns can exi st only where the househol d opportunity
costs of high fertility are nore reflective of its social costs.
Significant reductions in fertility cone about only where reduced

fertility is perceived as beneficial to the individual household; in
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ot her words, famly planning practices can only truly be accepted where
they are seen as a desirabl e expansi on of choice.

The increasing preval ence of fertility reduction theories of the
type outlined above anongst denographers and fam |y planners (Coal e;
Knodel , 1984; Celand, 1987) has generated a grow ng body of
policy-related variables that effect fertility rates; one variable with a
pronounced effect on fertility is wonens education. As wonen becone
i ncreasi ngly educated, they begin to take on nore of the skills required
for wage-|abor; the wages associated with fenal e enpl oynent, because they
woul d be | ost to wonen rearing |arge nunbers of children, provide a
di sincentive to high fertility by increasing the opportunity costs
associated with large famlies. The scatter-point diagramon the
foll owi ng page seens to support this hypothesis, showing a clear negative
correlation between fertility rates (1990) and the percentage of fenales
aged twenty-five or ol der who have conpleted primry school (1989) over a
wi de range of countries.

Al t hough the conceptual |ink between wonens educati on and

fertility makes intuitive sense and seens to be supported by enpirical

evi dence, it reveals only one part of a nore conplex rel ationship.

Winens education, in this case, acts as a proxy for the sonewhat vague
concept of the value of wonen; specifically, the average |evel of
education attained by females within a particular society should act as a
flag, indicating the degree to which wonen participate in that society,
including the value that is placed on their labor. The |evel of
acceptance of fenale education within a society should be correlated with

that societys acceptance of fenmale enploynent in the formal sector; in
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ot her words, wonens ability to develop their own human capital, in the
form of education, nust be Iinked to the market demand for fenmal e human
capital. Under these conditions, femal e education acts as a proximate
nmeasure of a given societys norns regarding the full participation of
wonen in formal sector enploynent; this is part of what is neant by the
val ue of wonen. The link between market demand for femal e | abor and
fertility provides the sane conclusion as the |ink between fenale
education and fertility, only in a nore direct way: The possibility of
| osing the potential to earn a wage increases the opportunity costs

associated with large famlies, and thus has a danpening effect on fertility.

Fertility Reduction in India

The theorization | aid out above is heavily biased towards sol vi ng
t he popul ati on probl ens of the devel oping world. This concentration is
characteristic of nost theories in famly planning and is by no neans
accidental ; the popul ation problens experienced in this part of the world
are nore severe than those affecting the industrialized nations, as are
t he consequences of ignoring them In so saying, the key to
understanding the difficulties of this region is in renmenbering that
t hese problens are not unique to the nations of the devel oping world so
much as they are characteristic of the stage of the denographic
transition which nost of these nations have reached.

The nation of India is suffering the effects of being trapped in
the nedi an stages of the denographic transition perhaps nore than any
ot her country in the developing world. India currently enjoys a death

rate of 10.07 deaths per 1,000 population (CIA Wrld Fact book, 1995),
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| ower than that of
bot h Europe and Russia (U S. Census Bureau, 1991); yet, its birth rate
remai ns unnecessarily high, at 27.78 births per 1,000 population (C A,
1995). In a nation of alnobst 950 million people (CIA 1995), a birth
rate-death rate gap of over 17 births per 1,000 popul ati on produces a
popul ati on increase of over 16 mllion in excess of replacenent |evels.
A conbi nation of strong political support on the national |evel for
fam |y planning progranms and extensive Western aid has reduced Indias
fertility rate to 3.4 births per woman (Cl A, 1995), an enviably |ow | evel
by devel opi ng worl d standards; unfortunately, in a nation as |large as
India, the population pressure of even this low a fertility rate is
i ncredi ble. The age structure of the Indian popul ati on adds an air of
urgency to efforts to reduce fertility; thirty-five percent of the
popul ation is under fifteen years of age, and fertility rates nmust be
reduced before this cohort reaches reproductive age.

Unfortunately, there is little evidence to suggest that fertility
rates in India wll fall in the near future. Wth national famly
pl anni ng prograns dating back to 1951, no other government in the world
has placed as nmuch of an enphasis on reducing famly size than |Indias;
however, these prograns have generally failed to see the results that
they could have. Governnent fam |y planning prograns have ranged from
of fering incentives to couples for contraceptive use to forced nal e
sterilization, yet none of these has brought about significant reductions
in fertility, largely because the | ow social status of wonen has been
consi stently ignored. |ndian househol ds bear a strong preference for

mal e children; the son in the traditional |ndian household not only
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serves as heir and continuation of the famly line, but also provides

| abor for the famly and, according to H ndu tradition, nmust performthe
parents sacred burial rites. A daughter, on the other hand, represents a
net economc liability because of the financial pressures that her dowy
pl aces on her parents. The dichotonous relationship between the sexes
creates a situation in which wonen are denied the property rights and
control over econom c resources that would increase their social val ue,

relative to nen.

A Free- Market Sol ution

In a society where wonens roles are marginalized, the value of
their |abor tends to be underestimted. Were this is the case, the
private sector has the ability to capitalize on this underval uation by
hiring wonen at a | ower wage than that which is offered to nen, thus
capturing increased returns to production; the difference between actua
femal e wages and the potential wage bill, had mal es been enpl oyed,
generates a fiscal surplus that can be invested into capital expansion of
the industry. Now, if it is true that increasing the enpl oynent
opportunities available to wonmen has a significant negative effect on
fertility, this inplies that private industry has the opportunity to
affect positive social change in the course of normal profit-seeking
operations. The situation at hand is beneficial to both society and
i ndustry alike.

Where a firmhires wonen to capture the | ower wages associ at ed
with female | abor, that firmcan experience |ower costs of production

wi t hout reducing the market price of its goods, in this way increasing
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its returns to labor. As other firms recogni ze the scale effects of
increasing their female work force, they will hire increasingly nore
femal es, boosting the rate of growh of the fenale | abor force. The
femal e | abor force will grow increasingly until the environment of
hei ght ened denand begi ns to nudge the fermal e wage upward; at this point,
the growh rate of the fenmale | abor force will begin to decline. The
growh rate of fermale participation in formal labor will incrementally
decline as the femal e average wage increases; eventually, the fenal e wage
will rise to a point where enployers are indifferent between the sexes,
and the fenmale participation rate will stabili ze.

The i ncreasi ng-then-decreasing rates of gromh story is typical
of nodels of innovations that lead to | owered costs of production; if the
i ncreased use of wonens | abor can be characterized as an innovation, the
growt h of the fenmale |abor force can be mapped out in another way, one
which is conplinmentary to that which is outlined above. Wen a firmin a
conpetitive market captures a |lower wage bill due to the enploynent of an
i ncreased nunber of wonen, that firmwll |lower the asking price for its
particular good, in an effort to expand its share of the market for its
product. Once several firnms in an industry expand their fenale |abor
force, they will be in direct conpetition with each other to capture the
greatest savings to production that this innovation can offer. As nore
firms increase their fenmale work force, the practice of hiring women wl|l
beconme nore comonpl ace, and the original innovators will not see
significantly greater returns to | abor over their direct conpetitors. At
this point, these firns will begin to | ook to other sources of economc

growth, and the gromh rate of the female | abor force will begin to
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decrease. Once female-to-nale enploynent ratios are equalized across the

i ndustry, the individual firmw Il have nothing nore to gain from

enpl oyi ng nore wonen, and the industrys female | abor force will stabili ze.
Systens that experience growh rates that at first increase and

then decrease to a steady state equilibriumof no growth can be

replicated with the foll ow ng generalized equation

dy/dt = kY * (q - Y)/q (partial derivative)

Here, Y is the percentage of the national |abor force that is female, ¢

i s an exogenousl y-generated upper boundary to growth, t is tine, and k is
the constant of proportionality. The variable k is referred to as the
constant of proportionality because the derivative of Y at any point can
be expl ai ned, at |least partially, as sone proportion k of the original
function Y. That the partial derivative of Y is equal to sone form of
itself inplies that this is an exponential function: de~t/dt = et * dt,
and above, dY = kY * dt * (q - Y)/q. The second part of this equation,
(g - Y)/q, is aforcing term introduced to limt the growth of the
exponential in this equation; this equation is attenpting to predict the
grow h of a variable that is neasured in percentages, and so we mnust
necessarily inpose an upper Iimt of one hundred percent, if not sone
even | ower value. The forcing term(q - Y)/q danpens growth by
interacting with Y; where Y is a snmall nunber, the termis very close to
one, but as Y increases, the forcing term approaches zero. |In short,
this equation states that the fenmal e percentage of the | abor force would

grow exponentially over tine (kY), if it were not for the existence of
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sone exogenous limt to growh ({q - Y}/q); instead, it grows
exponentially only up to a point, after which growh slows until the

function stabilizes at a fixed val ue.

We can see that the equation |laid out above is just another

interpretation of the Verhul st equati on:

Y IY = (kig) * (q-Y), -

where Y'is another formof notation for the first derivative of Y with

respect to t.

We can approach a general form solution of the equation by integrating

equation 1. W begin by multiplying through by Y

dv/dt =Y * [k - {(k/q) * YV}], -

and then separating vari abl es

dY/ (Y * [k - {(k/q) * Y}] = dt. -

In order to sinplify the integration process, we want to separate the

| eft hand side of equation 3 into the form

(Y > [k - {(k/laq) * Y}] =AY + B/{k - (k/q) * V},
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where A and B are as yet unknown. To do this, we multiply both sides

the above equation by Y * [k - {(k/q) * Y}], to get:

(A* k) - [A* (kfg) * Y] +(B*Y) =1

Now, where Y =0, A= (1/k), and where Y =1, [(1/k) * k] - [(2/k) *

(k/gq)] + B =1, which gives us the solution B = (1/q). Thus,

/(Y * [k - {(k/iq) * Y}] = (Vk)/Y + (1/q)/{k - (k/iq) * Y}.

(This can be checked by multiplying the equation through by Y * [k -

{(k/qg) * Y}], which produces 1 - (Y/q) + (Y/'q) = 1.)

W now have an equation of the form

dt. -- 4

[(1/K)/Y + (1 q)/{k - (k/qY}] * dY

Integrating with respect to t gives us

(1/k) * In Y- (1/k) * In[k - (k/Iq) * VY]

I
—
+

O

:

o

where Cis the constant of integration.

of

Mul tiplying both sides by k and consolidating the natural |ogs produces

the foll ow ng sol ution
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In[Y/ (k - {(k/q) * Y})] =k * (t + O, -- 6

which sinplifies to...

Y =[k*erMk* {t +Q)]/[1+ {(k/lq) * e*(k * {t + C)}] - 7

This is the generalized formof the solution to the Verhul st equation
above; it makes explicit the relationship between tine and growh for
thi s nodel .

Equati on nunmber seven is extrenely useful in describing the
growh of the fenale |abor force in India, with sonme caveats; the nost
i nportant of these considerations is that tinme is used as a proxy for
attitudes towards wonens | abor. The hypothesis, as stated, is highly
ti me- dependent; wonens | abor is used increasingly over time as nore of
t he individual players in the |abor market recognize its value. The use
of time as a proxy for this phenomenon nay be slightly m sl eadi ng, but
the malleability of time as a variable nmakes it a satisfactory neasure of
what is actually a rather nebul ous concept. Tinme is a valid proximte of
any increnmental change because it is neasured in ordinal nunbers; that
is, each nunber in a time series neasures only its location within a
sequence, and does not have any particular value attached to it. Thus,
time will continue to be used in further transformations of the above
equation, with the inplicit assunption that it is a proxy for the
changing intensity of use of wonmens | abor.

The generalized solution form nmakes explicit the relationship

between Y and t, g, and the two constants k and C, however, in order to
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generate solutions for specific data, k and C nust be replaced with nore
definite values. Conventionally, the constant of integration, C is used
only in indefinite integration; where at |east one explicit relationship
bet ween the variables is known, this is definite integration, and Cis
assuned to be equal to zero. |If we use the nbst recent value for female
| abor force participation available fromthe Wrld Resources Database and
assune a specific upper limt to growth, we have values for Y and t, and
g, respectively, and can assune C out of the equation, generating a new

general i zed form

Y = [k * er(k * t)]/[1 + {(k/iq) * er(k * t)}]. - 8

Unfortunately, the argument of definite integration is not, by itself,
the nost robust justification for assumng away C, the transition from
equations 4 to 5 is actually one of indefinite integration. This is
because our explicit relationship between variabl es uses observed data
from 1990; however, there is no reason to believe that any behavi oral
change occurred in 1990 to institute the growh that this equation
descri bes. Qur 1990 data does not constitute any initial conditions, but
i nstead acts as a baseline for speculation as to the general
applicability of this nodel.

Ni neteen-ninety data is used as a baseline value only because it
is the nost recent available; this by no neans inplies that the process
descri bed above commenced at this date. W performindefinite
i ntegration between equations 4 and 5 because the data we are using is

clearly not the start of an historical exanple of the above process; were
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it actual historic data, it would be referred to as initial conditions,
and definite integration could be perforned. Instead, we use baseline
val ues, plugging theminto the variables in question to generate
hypot heti cal scenarios as a neans of testing the robustness of our nodel;
we use indefinite integration to preserve the generalizability of the
solution equation, allowing us to test the results of a variety of
basel i ne assunptions. W are now placed in a position where we have
specific data, yet we have perforned indefinite integration and, as a
result, we have the constant Cin our equation. Yet, precisely because
we do have specific data, we can still assunme away C, we can do this
because, in the follow ng analysis, we treat each set of baseline val ues
as if it were historical data, and we know that Cis not included in the
definite integration of historical val ues.

Basel i ne values play their nost inportant role in the
determ nation of definite values for the constant of proportionality, K.
The Worl d Resources Dat abase provides the foll owi ng baseline data:

Femal es accounted for 48.318% of the popul ation, yet only 25.191% of the

| abor force of India in 1990. Thus, Y 0. 25191 and, because 1990 is the

baseline year in our iteration, tine t 0. If we assune that, once a
demand i ncrease has been generated, the percentage of wonmen in the | abor
force wll expand up to but not beyond their proportional representation
in society, then we have set our upper |limt to growth at q = 0.48318.

W now have the tools necessary to generate an estimte of k; we begin

with the general form solution

Y=[k *eMk *t)]/[1 + {(kliq) * ek * t)}] -- 8
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and include our baseline values, to generate the foll ow ng:

0.25191 = [k * er(k * 0)]/[1 + {(k/0.48318) * e~r(k * 0)}]. -9

Repl acing e*(k * 0) with 1 and nmultiplying the right hand side of the

equation by (0.48318/0.48318) produces...

0.25191 = (0.48318 * Kk)/(0.48318 + k),

whi ch provides us with a k-value of approximtely 0.52630. Thus, the

general formof our solution for this set of assunptions is:

Y = [0.5263 * e7(0.5263 * t)]/[1 + {(0.5263/q) * e*(0.5263 * t)}]. -- 10

The equation now provides an explicit relationship between the
i ndependent variable t, the policy variable q, and the dependent vari able
Y, subject to the baseline assunption that Y(0) = 0.25191, g = 0.48318.
The follow ng graph details the convergence of this equation on the upper
boundary of Y = 0.48318. The acconpanying table clarifies the growth
pattern of the function, highlighting the fact that it infinitely

approaches 0.48318 w thout actually reaching that val ue.
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Year 1990 1991 1992 1993 1994 1995 1996 1997 1998

% 25.10 31.19 36. 41 40. 40 43. 20 45.04 46.20  46.92 47. 35

L. F. 4 3 0 2 0 3 8 5 9

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

a7. 77 47. 86 47.92 47. 95 47. 97 47. 98 47.99 47. 99 47.99 47. 99

1999

47. 61

2010

47.99

The upper limt to this equation was arbitrarily set at 0.48318,
the percentage of the total population of India that was fermale in 1990;
however, this percentage has been grow ng steadily, although marginally,
over the past twenty years. This inplies that our equation may be nore
reflective of the growth pattern it attenpts to describe if the upper
limt g of our equation were to be included as an increasing function of
t instead of as an arbitrarily determ ned constant. |In fact, the
regression of this data over the years 1970 to 1990 produces the function
Y = (0.000026 * t) + 0.4823, which grows at so slow a rate that it can be
| egitimatel y approxi mated by any constant function at or about Y = 0.4823.

Al though it seens to be appropriate to estimte the upper
boundary to growth with a constant function based on current estimtes of
femal e representation in the general popul ation, the thinking behind this
conclusion may be ignoring sonme rather serious considerations. India has
a long cultural history of son-preference between children, which may

bi as contraceptive and child-rearing techniques; although these practices
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have becone | ess prevalent in nodern India, the proportion of females in
I ndian society in 1990 was still only 48.23% |less than the world rate of
49. 68% and significantly bel ow the 51.54% faced by the industrialized
world (WRD, 1994). It may not be unrealistic to assune that sone
resi dual son-preference continues to exist within Indian culture, and
that this is maintaining the proportion of fenmales in society at an
artificially low level; this sort of consideration is linked to the above
nodel because the preval ence of son-preference anongst households is
directly related to the value of wonmen within a society. Now, where an
i ncrease in wonens enploynent is brought about in a clinmte of
son-preference, it seens safe to assune that the increased potential for
future wage | abor that this places upon a female child nmay conpensate for
any cultural predilection towards sons; in this way, the gromh of the
percentage of females in the | abor force nmay increase the percentage of
femal es in the general popul ation, thus expanding the upper limt q used
in the predictive nodel.

Any activity that reduces artificial constraints placed upon the
size of the femal e population within a society is inarguably producing a
publ i c good; however, any points regarding the effects of this
denogr aphi ¢ change on the nodel may be nobot. As the graph shows, our
predi ctive function converges with its upper limt in only ten iterations
(iterations here are denoted as years because this is the unit of neasure
that seenms to nmake sense, although other units of tine could be used); it
seens unlikely that behavioral patterns that are as deeply ingrained as
son- preference coul d be changed in as short a tine as ten years.

Further, the del ayed effects of changes in reproductive behaviors on the
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| abor pool ensure that any increase in the femal e population will occur

| ong after the demand boom has passed, such that fenal e enpl oynent rates
are unlikely to be effected by an increase in the femal e popul ati on at
this stage.

A nore fundanental criticismof the nodel suggests that there is
no reason to believe that the growh of the female | abor force will be at
all limted by the proportion of females in the general population; it is
nore likely that the fenale | abor force will overshoot the proposed limt
of percentage fenmale representation in society. If an individual firm
in the course of expanding its |abor force, recognizes |ower costs to
production by enpl oyi ng wonen instead of nen, there is little to prevent
that firmfromfurther reducing costs by replacing as many currently
enpl oyed nmen as possible with wonen. The only hindrance to this sort of
mass replacenent (if we can nonmentarily assunme away contradictory
cultural norns) would be a limted supply of sufficiently-educated wonen,
and this constraint should weaken significantly once individual
househol ds begin to recogni ze the newy increased value of their daughters.

It is difficult to determ ne the extent of the predicted excess
growh of the fenmale |abor force; it is easy to believe that enpl oyers
thensel ves will generally be male and will not be repl aci ng thensel ves,
and so the femal e | abor participation rate could never reach one hundred
percent. In fact, nost upper- and m ddl e- managenent positions woul d be
cl osed to wonen for this sane reason; the nost physically strenuous jobs,
too, would al nost certainly be denied to wonen. This inplies that sone
significant percentage of enploynent positions within the econony exi st

whi ch are sinply unavailable to wonen; that is, the demand for fenale

file:///C|/545/1995/cheatham.htm (18 of 27) [6/18/2008 10:56:49 AM]



545\cheatham

| abor associated with this percentage is inelastically fixed at zero. In
1990, male representation in the work force exceeded nal e representation
in society by approximately 23% the fact that nen, in a nmal e-dom nat ed
society, are over-represented in the |abor force by twenty-three percent
seens to nmake this figure an appropriate estimte of the extrene-case
upper limt to growh of the wonens | abor force. This assunption inplies
a new upper boundary value of q = (0.48318 + 0.23) = 0.71318, which

generates a generalized solution form of

Y = [0.38948 * e7(0.38948 * t)]/[1 + {(0.38948/q) * e"(0.38948 * t)}], -- 11
the graph of which foll ows.
Year 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
% 29. 65 28. 46 27.18 26. 20 25.19 56. 54 68. 75 70. 94 71. 26 71. 31

L. F. 0 0 1 6 1 8 6 1

2020 2025 2030

71.31 71.31 71. 31
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Again, a table is provided for ease of reference.

Gowh of fenale representation in the |abor force is staggering
here, and probably not particularly realistic. Lack of availability of
data requires that tinme be expressed in units of five years, which may
exaggerate the graphical representation of the function; however, this
does not negate the fact that the percentage of fermales in the |abor
force nore than doubl es between 1990 and 1995. 1In order to make this
data at all useful, the ordinal nature of tine nust be taken advant age
of; if the difference between two years can be seen only as a difference
of a few places in a generalized tinme series, then the nodel can begin to
take on nore neaning. Were 1990 is viewed as sinply the one thousand,
ni ne hundred, ninetieth iteration of the series, then the span of a unit
of time increases in its variability, and can take on val ues |arger than
a single year. Although this assunption increases the applicability of
the nodel, it does so at the expense of its reliability; nore
inportantly, it fails to address nore fundanental ethical questions
associ ated with fenal e enpl oynent overshooting fenale representation in

soci ety.

Policy Inplications

Sust ai nabl e economic growth occurs where new jobs are created;
yet within this nodel, the primary engine for gromh of fenale
representation in the |labor force is femal e replacenent of males in

exi sting jobs. Were fenales sinply replace nales at a | ower wage, the
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i ndi vidual firnms operating costs fall, but social costs may actually
rise; even if each displaced nal e worker were replaced by a female in the
sanme househol d, the overall average household income will fall. Only
where mal e repl acenent frees up capital for expansion of the | abor force
can repl acenment danpen the social costs it incurs; unfortunately, this
case increases the nunber of househol ds earning a wage i ncone while
reduci ng the wage earned. The true social benefits of replacenent growth
come fromthe reduction in birth rates that this generates; where femal e
enpl oynent rises, fertility should fall, and, under any conditions,
reductions in fertility will cut overall costs to society.

It is quite likely that the popul ation effects of fenmale
repl acenent may nore than conpensate for the effects of nale
unenpl oynent. In 1990, the |abor force growh rate only marginally
exceeded the rate of population growth, while a nmere five percent of
wor ki ng-age | ndi ans were enployed in the formal sector (26 mllion person
| abor force, 503 million persons between the ages of 15 and 65, WRD); in
a slowgrowth, |ow enploynment economy, the sort of restructuring of the
| abor market that femal e replacenent requires may incur only a m nor
social cost. |If this is the case, the benefits of fertility reduction
shoul d easily exceed the costs of nale unenploynent, |eading to clear and
direct benefits to society, at least in the short run. Long run
forecasting is nore difficult because the long-termeffects of male
unenpl oynent at the expense of females is unclear. The direct effects of
i ncreased mal e unenpl oynent in an environnent of extrenely high
unenpl oynent may, indeed, be mi nor, as discussed above; however, the

effective gender transition of the households primary wage-earner, from
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mal e to femal e, may produce significant disruptive forces in the
pervadi ng cul ture.

It should be clear that any increase in the value of wonen,
especially one as significant as this, is acting in opposition to current
trends and, therefore, nust necessarily act as either the cause or the
product of a significant cultural disruption, the effects of which could
never be predicted in their entirety. Wile this may seemto be a rather
nmel odramati c concl usion to nmake, the uncertainty involved in the decision
to consciously change a culture nust be taken into full account; the
ri sks involved in such endeavors nust be clearly outwei ghed by the
benefits. In so saying, it does appear as if Indias population growth
may warrant such strong actions: the negative effects on society,
culture, and the environnent associated with |arge popul ati on growth
rates cunul atively represent the greatest problemIndia has had to face
to date. Sacrificing an indeterm nate, and possibly quite |arge, anount
of culture for the preservation of society as a whole is hardly an idea
solution; it is not a first- or second-best solution, but an nth-best
solution, the optimal solution subject to a |arge nunber, n, of constraints.

One such constraint that has been excluded from di scussion to
this point is the fundanental |ack of enploynent opportunities across
bot h sexes. Wiere only five percent of the working-age population is
engaged in non-agricultural enploynent, it is conceivable that the sheer
nunbers of unenpl oyed nmen woul d bid the nmal e wage down to such a point
that a significantly |ower fenmale wage would be infinitesimal; if the
femal e wage were as low as this suggests, it would actually provide a

di sincentive for a given woman to | eave the honme, as her earned wages
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coul d not conpensate for the donmestic work she would be sacrificing in
order to enter into formal wage enpl oynent. However, in a country that
is 70% rural (WRD, 1995), yet concentrates a majority of its educationa
opportunities in urban areas, a majority of the 95% unenpl oyed are
actually agricultural |aborers; any residual un- or under-enpl oynent my
be conposed nostly of rural immgrants to industrial centers who |ack the
education, and therefore the job skills, required for increasingly
technical industrial jobs. This inplies what we already know to be true
about all [abor nmarkets: there is no universal wage; instead, wages are
graded across positions, based on the skills required to performa
particular job and the responsibilities entailed in it. This nodel is
nmeant to consider femal e entrance into higher-skill, and therefore higher
wage, enploynment, where a wonmans wage can be |l ess than that of a man
Wi t hout being nenial; these are the types of job that have an inplicit
val ue attached to them and, by association, can raise the perceived val ue
of wonmen within Indian society.

The policy inplications of this sort of theorization are heavily
dependent upon the anmount and the type of economic growh that is
stinmul ated by femal e replacenent. Were the inplications to the firm of
femal e repl acenent are extra-normal profits, the governnment should be
concerned with how and where those profits are invested; the governnent
has the capability to lower the interest rate through the central bank
and to provide tax incentives for capital expansion, both of which are
powerful investnment-stinmulating tools. More inportantly, the governnent
is the only player in the market that has the power to confront

traditi onal biases against wonen in enploynent; it nust take the |eading
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role in the stimulation of demand for wonens | abor that should eventually
generate the process described in the nodel. The governnment has the
ability to make femal e | abor nore attractive to firns by increasing
femal e education opportunities, providing |ogistical and managenent
training and support to firns transitioning towards a greater fenmal e/ nmale
rati o anongst their work forces, and continuing its |ong-standing
tradition of encouraging fenmale participation in all |evels of governnent.
It seens clear that this programcould not succeed if the
governnent were to focus on either the education of wonen or the
generation of demand for their |abor alone; both nmust be given equal
attention, and a direct |ink between the two nust be nmade at every stage
of the process. Although a nunber of approaches to this probl em exist,
the sinplest and nost direct may be the best option in the earliest
st ages; one exanple would be to increase the degree to which fundi ng of
public schools is based on femal e representation in classes and to
provide tax credits to individual firns based on the inconme taxes
collected fromtheir femal e enpl oyees. These types of policies are
suggest ed not only because they reduce the costs to the central
governnent that are generally inposed by recruitnment canpaigns, but nore
i mportantly, because they assign recruitment responsibilities in a nore
efficient manner; it seens likely that |ocal public school adm nistrators
and teachers and the owners and operators of local industry would be nore
famliar and respected in their communities, and therefore better able to
af fect social change there, than unknown bureaucrats from econom cally,
i f not geographically, distant New Del hi. Under its New Econom c Pl an

the Indian central governnent has very successfully turned over many of
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its powers to nore efficient private-sector groups; by concentrating nore
normative taxes on firms, the governnment can continue in this policy by
privatizing away governmental responsibilities where it can be done at

| ess cost or with increased efficiency in the private sector.

The one policy inplication that should not be garnered fromthis
material is that a |aissez-faire, free market approach to the econony
wi Il provide solutions to social problenms. This paper outlines a partia
solution to Indias population problens that works in the private sector
and probably only on a regional |evel, but only with governnental
support. Wthout significant governnent involvenent, cultura
predilections will continue to overrule profit-seeking tendencies, and
the role of wonen in the | abor force will always be inappropriately
di scounted. W thout continued governnment funding of its own and ot her,
private fam |y planning progranms, the supply of contraceptive technol ogy
could not neet the increase in demand that would cone about fromthe
fertility-reducing effects of female replacenent. Most inportantly, it
is the role of government of the |argest denocracy in the world to
regul ate both the use of wonens labor in its econony and the reduction of
fertility inits society to ensure that its citizens are protected and
that its policies create positive and | asting social change and econonic

devel opnent .
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CHAPTER FOUR

C. MAUREEN CUNNI NGHAM

THE EFFECTS OF GLOBAL WARM NG ON THE POPULATI ON, AGRI CULTURE, AND

EPI DEM CLOGY TRANSI TIONS I N THE SOUTH SAHEL REG ON OF AFRI CA

The Sahel cuts a swath across West Africa from Senegal through
Chad. It is the zone just South of the Sahara desert, and is the area

Into which the Sahara desert shifts in its novenents southward (See Map

following). Due to expansion and contraction of the Sahara (Tucker et
al., 1990), it is difficult to define where the southern border of the
Sahel falls. The Sahel is the major transition zone between the nore
hum d tropics to the south characterized by two dry seasons and two
grow ng seasons and the hot, dry, desert to the north. The southern part
of the Sahel and the northern part of the humd tropics is the area

under study made up of Northern Benin, Southern N ger, and Burkina Faso,

call ed here the South Sahel region (see Map following). Wile there are

sone sociological and cultural differences in the different parts of the

Sout h Sahel region, the climate, lifestyles and nodes of agricul tural
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production are very simlar throughout.

The region is | abel ed the Sudano- Gui nean Cli mate Zone (Martyn,
1992). It is dry and hot, with three identifiable seasons: The first,
called the Harmattan, is dry and relatively cool, the second is hot and
relatively humd, and the third is rainy and hot. Rainfall is | ow and
unreliable conpared to the nore hum d south where there are two
rel atively stable growi ng seasons per year (Sinsik, 1993).

The people living in the South Sahel region are agriculturists
for the nost part, depending on the one annual growi ng season to provide
the bulk of their incone and nutritional subsistence each year.
Agricultural |abor is acconplished with sinple tools such as the short
handl ed hoe and the nachete (Sinsik, 1993). Wth only these inputs to
production, |labor is of high inportance. The |and area under cultivation
is fairly small for any given person or famly due to the intensity of
| abor necessary to produce crops. Mst farmng is of subsistence crops
such as mllet and sorghum and sone commercial crops such as cotton and
groundnuts for export (Sinmsik, 1993, United Nations, 1994). It is
I nportant to study global warm ng in the South Sahel region in terns of
t he popul ation-environnent dynam c in order to devel op policies which can
be i npl enmented by the governnents involved to mtigate the societal and
envi ronnent al problens that gl obal warm ng
exacerbates. The region has a highly constrai ned ecosystem According

to Agbo et al, "The greater nunber of types of ecosystem constraints
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i nvol ved and the greater degree of constraint of these conponents, the
nore tightly |linked the popul ati on-environnment dynamc will be in any
region (Agbo et al., 1993). Tight |inkages between popul ati on and
envi ronnent nean that the nore the environnent changes, the nore the
popul ation will be affected. As the popul ati on changes (for exanple
grows larger), the environnment is highly affected (Agbo et al., 1993).
Popul ati on and environnent are inextricably |Iinked, and nust be
considered in terns of each other before any policy changes can
positively inpact a constrai ned ecosystem

There are three types of ecol ogical constraints that are apparent
in the South Sahel region. The first is geographical. The South Sahel
I s geographically constrained in terns of water availability which
di ct at es where people can survive. The second type of constraint is
ecological. Poor soils mark the entire region, limting the nunber of
peopl e who can sustain thenselves in any given area. Finally, there are
econom ¢ constraints. These include the popul ati ons dependence on
subsi stence agriculture, as well as their dependence on the fluctuating
gl obal market econony over which the | ocal people have virtually no
control for the sale of their cash crops (adapted from Agbo et al
1993).

I nteractions between the popul ati on and the environnent are not
the only ones that affect the region. In the world today, action or |ack
of action in one region can have a strong i npact on other regions of the

world. An inportant case in point is global clinmte change. The people
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and production of the South Sahel Region have not contributed a great

deal to anthropogenic (human generated) clinmate change, yet gl obal

warm ng (a nore sinple termfor anthropogenic climte change) nay
strongly change the environnent in the region (danz, 1992). Through the
envi ronnent, global warm ng may i nfluence other sectors of the region
such as the popul ation, health, and agriculture.

An appropriate way to | ook at the popul ati on-environnent dynani c
I's through the transitions framework, devel oped by Dr. WIliamDrake. 1In
t he physical world, there are a variety of factors which affect every
sector. Transition theory nakes explicit the interdependence of sectors,
and is an attenpt to look at change in a realistic yet manageabl e fashi on
(Drake, 1993)

G ven that the world is made up of interrelationships across
regions and within them it is admttedly inpossible to foresee all
aspects of change in any sector. Transition theory gives a franmework for
exam ni ng sone of the aspects that cause change. There is a whole famly
of transitions which includes the environnental and popul ation
transitions, as well as the agricultural, forestry, urbanization,
epi dem ol ogi cal and other transitions. A transition can usually be
broken down into many ot hers, depending on the specificity of the study.
For exanple, one could study the population transition al one, or one
could break it down to investigate the fertility transition as distinct

fromthe nortality transition. A transition neans a change from one
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state to another, but does not inply either positive or negative change.
In transition theory, change is fromsone point of stability to another
poi nt of stability which may be entirely different fromthe first. For
exanple, in marginal |ands where scrub-cover is the stable state at
present, the stable state following a forestry transition my be a
desert. Transitions occur simlarly on many different scales, both
tenporally and spatially. Transitions can and do interact with each

ot her and affect each other. Froma policy perspective, it is the timng
and speed of transitions that may be realistically possible to change,

not the actual occurrence of any given transition (Drake, 1993).

In general ways such as those stated above, transitions are
simlar across space and tine, but at a local level, transitions occur in
very different ways and are changed by a nyriad of |ocal occurrences. In
this paper, | will investigate three of the transitions occurring in the
Sout h Sahel, specifically the population transition, the agricultural
transition, and the epidem ological transition. | will |ook at the
position of the South Sahel in each transition now, and then | ook at how
gl obal warm ng nmay affect the progression of the transition, and finally
how t he governnents invol ved can positively influence the timng and
speed of the transitions to ease their negative effects on the
popul ati on.

Since data for the South Sahel specifically has not been gathered
or calculated, | wll use data fromthe three countries which each

I ncl ude part of the South Sahel. Wile such an amal gamation is not an
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exact proxy for the South Sahel, given the simlarities of the region, an
approxi mate average of the three countries rates and figures paints a
close picture to what data coll ected exclusively for the South Sahel
woul d illustrate. Were possible | include data for all three

countries. (Qccasionally only one or two countries data is available for
Illustration and that is used as a rough guess of the South Sahels data

itsel f.

GLOBAL WARM NG

Leaders of |ess devel oped countries often see the probl em of
climate change as far out of their realmof control. Understandably,
climate change is pushed to the side as sonething which, if it does
occur, is seen as so far in the future, and is as yet so unpredictable
that it is not necessary or possible to deal with at this tinme (d anz,
1992). It is true that the effects of gl obal warm ng on a regional scale
are unclear. It is also true that devel oping countries have not been a
primary producer of greenhouse gasses (those gases which cause gl obal
warm ng to occur) (G anz, 1990). But climte change, whether human in
origin or purely natural, highly affects those peoples who |live closely
| inked to the environnent (Agbo et al., 1993). Subsistence farners, the
bul k of the people in the South Sahel as well as much of the devel opi ng
worl d, are harder hit by climte change of any type than are popul ations

t hat have nore of a buffer between the environnent and thenselves. This
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Is true whether that buffer is a personal savings account or inproved
t echnol ogy which allows high I evels of agricultural production in the
face of climatic variation. Policy makers in Benin, Niger, and Burkina
Faso, as well as other devel oping countries need to address the possible
I npacts of global warm ng before they negatively affect their people.
The I ntergovernnental Panel on Cimte Change (I1PCC) is nade up
of researchers fromall over the world working with the UN to study the
causes, effects, and possible future scenarios of climte change.
According to the IPCC, climte change due to human activity is definitely
occurring globally. Anthropogenic clinmate change is caused by the
em ssion of greenhouse gasses (GHGs) which include carbon dioxide,
met hane, nitrous oxide, hal ocarbons, and hydrofl ourocarbons. The nost
I mportant of these is carbon dioxide (CO2) due to its high concentration
and rate of increase in the atnosphere. G eenhouse gasses are produced
t hrough industrial production and transportation that depend on the
conbustion of fossil fuels as well as |and use conversion (I PCC Draft
Report, 1995). Once GHGs are released into the atnosphere, they act in
much the sane way as a greenhouse. They trap sone of the radiation
comng fromthe earth in the earths atnosphere and do not allow the
earths natural cooling process to work as strongly as it would w t hout
the high levels of GHGs (Benarde, 1992).
As of yet, the full effects of climte change are not known. A
way to | ook at the possible effects is to set up nodeling situations in

whi ch many variables at different |evels are factored in, such as the
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rate of GHG production into the future (Benarde, 1992). Comonly
accepted nodels point to a global tenperature increase of anywhere from
1.5-4.5 degrees Celsius eventually (Schneider, 1994), and 1-3.5 degrees
Cel sius by the end of the next century (IPCC Draft Report, 1995).
According to the IPCC, In all cases the average rate of warm ng woul d
probably be greater than any seen in the |last 10,000 years, but the
actual annual to decadanal changes woul d i ncl ude consi derabl e nat ur al
variability (I PCC draft report, 1995). Experts on climte agree that
tenperature change is likely to be greater at the poles than at the
equat or (1 PCC DRAFT Report, 1995). The IPCC projects a rise in sea |level
from 15-95 cm by the year 2100 due to thermal expansion of the oceans
and the nelting of sone of the earths water currently contained in ice.
Model ing on precipitation is |less precise than on tenperature and sea
| evel rise. Sone nodels predict nore severe droughts and fl oods, sone
nodel s predict nore severe precipitation events such as increased cycl one
possibilities (I PCC draft report, 1995).

Wil e gl obal effects of sonme degree are inevitable due to
ant hr opogeni ¢ climate change, regional effects are highly uncertain to
date, and the snaller the region of interest, the less certain the
ef fects becone (Stephen Schnei der, personal communication). The |PCC
predicted in 1990 that in the Sahel, the tenperature will eventually
Increase from1l to 3 degrees Celsius. Area nean precipitation wll

i ncrease and area nean soil noisture will decrease in the hot season
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(Suliman, 1990). Soil noisture, as controlled by evapotranspiration, is

extrenely inportant--regardl ess of the amount of rainfall. If the water
in the soil is evaporating at a relatively greater rate than the rate of
I ncreased rainfall, there is |less water for plants to use for growh, a

matter of vital inportance to farnmers depending on rain fed agriculture
as are virtually all the farners of the South Sahel region.

In |l ooking at the tenperature data available for the South Sahel
region which is collected and nade avail abl e by the Nati onal
Cceanogr aphi ¢ and At nospheric Agency (NOAA) sone interesting, although
I nconcl usi ve, evidence is apparent (see Figures 1-4). | chose four sites
at which data is available for at | east 50 years prior to the |atest year
of data available (usually 1992), and which correspond to ny area of
study. The four sites | chose are Natitingou and Kandi in Benin, Fada
NGourma i n Burkina Faso, and Nianey in Niger (see Map near front). Data
for sone of the sites went back further than what is included but was
| eft out because there were periods of several years with no data
what soever. For those years in which data is available, but in which not
every nonth is available at a given site, the year is not included for
that site only.

When the years of conplete data are graphed (represented by the
bl ack dianonds in Figures 1-4), a striking aspect of annual tenperature
I s apparent. Qoviously, even without the effects of anthropogenic
climate change nean annual tenperature varies widely at all four

| ocations. By fitting a sinple linear curve to the data avail able for
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each |l ocation, a surprising aspect becones clear: |In all cases except
for Nianey, the tenperature appears to be declining, albeit very slowy,
over time. |If, however, a linear curve is fit to the data since 1960, in
all cases except for Natitingou, tenperature is rising. Even in the case
of Natitingou, tenperature since 1960 is falling |less quickly than
tenperature for all the years with data available. Since the early 1960s
has been identified as the tinme that global warm ng may have begun to
visibly affect gl obal tenperature, fitting the curves from 10 years prior
to that tine onwards hel ps ensure that natural variation in annual
climate alone is not causing the trends that appear when a |linear curve
is fitted to the data. When these graphs are nade fitting the curve from

1970 onward, tenperature is increasing for each of the four cases.

Figure 1

Figure 2

Figure 3

Figure 4

file:///CJ/545/1995/cunningham.htm (10 of 36) [6/18/2008 10:57:00 AM]



545\cunningham

Temperature data alone is not proof that global warming is affecting the region. It ishowever , an indicator that it
may be occurring. But can national policy makers act on a probability? The answer is not only that they can, but
that it is extremely important that they do so. In order to take action to protect their populations from the effects
of global warming, policy makers need not know what the exact effects will be (Glanz, 1992). By choosing to
implement No Regrets policies, the governments of these countries can benefit their societies now, and protect
them against the possible effects of global warming in the future. No Regrets policies are those that cause no
harm and create benefit without dependence on the future, but developed with a probable futurein mind (Glanz,
1992).

In the case of policies aimed at mitigating the effects of global warming, the necessity of such No Regrets
strategies become more clear when we consider the highly variable nature of annual temperature throughout
history (see again Figures 1-4). Even without global warming, temperature varies widely year by year as
illustrated above, causing variation in the ability of agriculturiststo produce crops. Graphing the temperature
datafor Niamey superimposed upon the agricultural production datain Niger for the same time period gives a
clear picture of how important temperature variation may be (Figure5). Thethree years of least agricultural
production per capitaal correspond to years with very high mean annual temperatures, a strong indicator of the
importance of temperature variation on production, and through production, survival for the subsistence and near
subsistence farmers of the region. Whether or not climate is changing in the South Sahel due to human activity,
governments can act now to protect their populations against natural climate variation while at the same time
helping to prepare them for anthropogenic climate change to come.

Figure 5

THE DEMOGRAPHIC TRANSITION
According to denographic theory (Coale, 1974), the denographic

transition as seen thus far has four stages. |In the pre-transition stage,
birth rates are very high, but are counterbal anced by high death rates.
The overall effect is a population with little or no growth. In the early

stage of the transition, death rates fall due to public health and nedi cal

| mprovenents in the population. Birth rates remain high and a popul ation
expl osion occurs. In the late stages of the transitions, births begin to
fall, and although they still exceed deaths and popul ation continues to
rise, the rate of increase is slow Finally in the fourth stage called the
post-transition period, the birth rate falls to the point that it is
roughly equal to the | ow death rate and the popul ation reaches a steady
state of approximtely zero population growh. This nodel is based on the
experience of nore devel oped countries (Haub et al., 1994) where the
transition has occurred snoothly and over a long period of tine. There the
decrease in death rates occurred slowy and was of endogenous (interior to
the region) origin, caused by a gradual increase in know edge about health
and nedi ci ne. There was a lag in the fall of birth rates follow ng the
fall in death rates, but not so great as to create a | arge degree of stress
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either on the environnent or on the popul ati on.

The Sout h Sahel region, and indeed nmuch of Africa, is experiencing a
popul ation transition nmuch nore violently and quickly than the nore
devel oped regions did. The South Sahel is currently at the point of change
between the early and | ate stages of the transition. Changes to the death
rate canme relatively quickly (the early stage), beginning around 1950 in
the formof |ife-saving vaccinations and nedi cal technology provided in

| arge part by international aid agencies (Haub et al., 1994).

Birth rates, on the other hand, have renmained relatively constant.
An amal gamati on of the population growh for all three countries in the
Sout h Sahel region gives a fair idea of what the rates are, given the
simlarities between Northern Benin, Southern Niger and Burkina Faso. At
the present tine, the crude birth rate (CBR) per 1000 people in the
popul ati on per year in Beninis 48.09. |In Burkina Faso it is 48.8, and in
Niger it is 57.35, while the crude death rates (CDR) per thousand people in
t he popul ation per year is about one third of the birth rates at 14.8,
18.19, and 22.44 respectively (CIA 1995). Since the growth rate percent
(mnus mgration) is equal to births m nus deaths divided by ten, the
regi on has an overall growh rate percent of approximately 3 (3.1 in Benin,
2.8 in Burkina, and 3.4 in Niger (Wrld Population Council, 1995). This
nunber may not seemvery high, but consider that a gromh rate percent of
three neans that if the growh rate remains unchanged, the nunber of people

in the region will double in only 20 years (see figure 6 bel ow).

Figure 6

Figure 7

By the year 2025, the population in the region will be
approximately three tinmes its present |evel. Perhaps even nore striking
than the level of increase is the irrevocability of the increase. Due to
popul ati on nonmentum and the sl ow speed of decrease in the growmh rate,
popul ation will continue to clinb throughout the foreseeable future even
t hough growth rates are projected to begin falling in this decade. In

the South Sahel region, population nmonmentumrests to a | arge degree on

file:///CJ/545/1995/cunningham.htm (12 of 36) [6/18/2008 10:57:00 AM]



545\cunningham

the age distribution of the population. Nearly half of the popul ation at
the present tine is under the age of 15. Thus, a huge mgjority of the
population is in, or will be noving into, their reproductive ages wthin
the next 15 years. Even if the nunber of children born per woman fell
dramatically, the nunmber of people having children will keep the

popul ation growh rate high (see Figure 7).

Figure 8

The effects of popul ation density increase on the South Sahel
region will be strongly felt. Wereas at present the popul ation density
I s about 40 per square kilometer (49 in Benin, 38 in Burkina, and 6 in
Ni ger (World Popul ation Council, 1995), under the present UN projections
for future growh, the population density will increase to about 90 per
kil ometer by the year 2025 even though population growth is falling (see
Figure 8 below). N gers population density is very lowin the nostly
enpty upper portion of the country. The bulk of its population is in the
Sout h Sahel region where farmng is difficult but possible, unlike the
desertic North. A population density of 40 per square kiloneter is not
terribly high, but for a subsistence farmer with [ow crop yields, it nmay
be close to what the |land can bear and still provide sustenance for its
I nhabitants. Thus, the popul ation density, while | ow conpared to sone
regions is high for the South Sahel region due to the constrained
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ecosystem and the nodes of agricultural production. People are not
acting tolimt their fertility general -

ly in the South Sahel Region. Contraceptive use | evels by wonen are
very low. approximately 9 percent of Benins wonen ever uses contraceptives,

and about 1 percent of N gers and Burkinas wonen are contraceptive users.

One possible scenario of what will cause population to fall eventually in the South Sahel isaMalthusian one
of widespread death due to starvation when the population gets too high to support itself off the land, or death
due to wars for land or rights to production. Another is that the population will eventually be artificially
supported by the international aid community, and become a sort of welfare exclave of the western world (Hill,
1990). Neither scenario bodes well for the region, and policy makers need to address the problems of high
population growth rates before the region moves any closer to either one.

In order to make effective policy, causes behind high population growth, not just the mechanics of it must be
understood. The average number of children per woman is nearly 7 in the region (World Population Council,
1995). Why do the people of the South Sahel continue to have large numbers of children? Paratha Dasgupta
offers amodel which helps to explain the phenomenon of high population growth in an environmentally
constrained ecosystem. Population growth, poverty and environmental degradation are all tied together in a
positive feedback loop (Dasgupta, 1995). Asthe environment becomes more degraded, people must work harder
or pay more to obtain the same amounts of food, wood, and clean water from the environment which increases
the level of poverty. Aspoverty increases and the environment becomes more degraded, people need to have
more children both to act as laborers and to ensure that the parents will be provided for later in life. Anincrease
In population puts even more strain on the environment, making adequate production or use of the land again
more difficult. Even more children are needed to roam farther afield in search of wood, to work the fieldsor in
the case of some villagesin Northern Benin, to chase wild baboons away that destroy crops and livestock. With
more mouths to feed, each family must farm more land and leave less land fallow (atraditional practice which
allows the land to replenish its nutrient cont-
ent), which leads to lower yields per hectare and, again, increased poverty.

In Tanougou, a commune in northern Benin the likelihood of such a cycleis apparent in looking at fuel wood
needs. Asthe number of people in ahousehold increases, so does the need for more wood but at alower rate
than the rate of family sizeincrease. By increasing a household from 2 to 6 people (athreefold increase) for
example, the need for fuel wood on average only doubles. Moving from 6 to 12 people in a household the need
for fuel wood increases less than two times (Agbo, 1993). In a society where people must spend several hours a
day ranging further and further afield to collect wood, and where children are able to perform thetask, such asin
the South Sahel, people caniill afford to limit their fertility.

This ever widening cycle of poverty, environmental degradation, and population growth isincreased by the
power structure of thelocal communities. The South Sahel region is marked by control by men over most
resources, including the resource of reproduction. Women cannot chose to have fewer children, because the
social structure does not allow it. It isthe women, however, who bear the majority of the burden of raising
children, including maternal morbidity and mortality aswell as the economic burden of raising children through
early childhood (Dasgupta, 1995). Aswomens education levels and ability to participate fully in the economic
sector increases, thereis atendency for fertility ratesto drop. This may be due to the increase in the cost of a
woman bearing child after child. Such costs include lost opportunities to work and receive income from work

file:///CJ/545/1995/cunningham.htm (14 of 36) [6/18/2008 10:57:00 AM]



545\cunningham

due to childbearing, illness caused by childbearing, and child rearing (Dasgupta, 1995).

In the South Sahel region, literacy rates for women are very low (exact ratesare: 9% in Niger, 6% in Burkina
Faso, and 16% in Benin (WHO, 1991). Both men and women produce crops, and traditionally have separate
fields, giving both groups nominal economic power, but generally women must work in the mensfields as well as
working their own. Women are responsible for feeding their families from their crops directly or from the sale
of them, while mens crops are more often cash crops sold for export.

Until the ultimate cause of high fertility are changed, including the need for children as labor to survive, as
well asthe lack of economic and educational opportunities for women, the people of the South Sahel will not be
ableto lower their fertility rates.

AGRICULTURAL TRANSITION

The agricultural transition has followed a trgjectory similar to the worldwide population transition. For many
centuries, agricultural production kept pace with human population (Drake, 1993). There were periods of famine
due to war, drought or other climatological disasters, but on alarge scale, human populations were able to
produce enough to feed themselves. Increasesin agricultural production came through the increase of the
amount of land under cultivation, and improved methods of production. Drake identifies the shift in increase
from amount of land under cultivation to improvements in productivity per hectare asthe beginning of the
agricultural transition (Drake, 1993). Thetransition includes the period of increasing returns on inputs into fixed
land holdings, and eventually reaches a stable point when a given area of land cannot profitably be made to
produce more output. According to Drake, the shift from sizeto intensity is especially remarkable at the
individual farmer or family level at which the amount of land owned or open to use may be fixed, leaving a
farmer only one alternative to increase production: increased growth intensity. If increased intensity does not
occur, but population continues to increase, rural to urban migration will occur, giving those who remain on the
land more areato cultivate.

The South Sahel region is at the early stages of this transition. The vast majority of peoplein theregion are
farmers (over 90% of the labor force in 2 of the 3 countriesinvolved are agriculturists (CIA, 1995), and almost
al farmerswork on small, family-run farms. Some cash crops, mostly cotton, are produced (CIA, 1995). Food
crops are varied and include: sorghum, millet, cassava, rice, tubers, and othersto alesser degree (UN, 1994, and
CIA, 1995). In general, women grow food crops and men grow both food crops and cash crops. Agricultural
production is accomplished using traditional methods and only the most ssimple of tools: short handled hoes,
shovels, and machetes. Agricultural production is highly labor intensive, and yields arelow. For example, in
Niger, the profit in terms of food produced per hectare of arable land is at about $120 in constant US 1985 dollars
per year (WRD, 1995). Considering that afamily with 4 people working can cultivate slightly more than 4
hectares of land on average (this statistic isfor Tanougou in northern Benin, Agbo, 1993), the amount of food or
profits produced is very low. Most land is broken into small plots of less than a hectare to one or two hectares,
with one family farming several plots. Littlein the way of technological advances have been brought in.
Fertilizers and pesticides are used, but due to their high cost they are not used in the recommended amounts.
Some livestock israised, mostly for family consumption, except for Burkina Faso where a substantial number of
cattle and sheep areraised for sale (UN, 1994, and CIA, 1995).

The soils of the region are relatively poor and non-productive. In the past, this was a manageable problem
in that the population in any given areawas low enough to alow long periods of fallow between periods of
production which gave the land the opportunity to replenish its nutrient content. As population increases and
more pressure is applied to the already constrained ecosystem-system, periods of fallow are decreased out of a
necessity to use the land for food production. Land that used to be left fallow for a decade or more in between
each several year period of useis now only being left fallow for 4 or five years. Another common practice which
decreases the fertility of the soil isburning off the ground cover which grows up in times of fallow and between
harvests. In aregion of no winter to naturally break the insect and pest cycle, burning the fields helps to
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accomplish thisvital task for production (Schneider, personal communication), but much of the organic matter
on the land isin a sense wasted by being burnt off instead of being used to enrich the soil. Fire also destroys any
unprotected trees which serves to increase the shortage of fuel wood in the area (Agbo, 1993). Finadly, fire leaves
the land open to wind and water erosion until substantial plant cover isreplenished. Some fertilizersare used in
an effort to substitute for the loss of soil fertility, but for the most part these inputs are too expensive for families
to afford (Simsik) or unavailable to be used correctly. When they are used, fertilizers have their own long term
debilitating effects on the soil which necessitates ever greater inputs of fertilizer .

Shortening fallow periods and field burning isimpoverishing the soil and ever decreasing yields per hectare.
This creates the need to try to cultivate even more land to produce enough to survive. The need for labor to work
the increasing landholdings leads to an increased need for children. More children serve to increase the pressures
ontheland, both through need for agricultural production and need for the fuel wood and other resources that the
land provides. This cycle will continueto reproduce itself and expand until the population can feed itself without
relying on the practices that serve to keep the cycle in motion.

EPI DEM OLOG CAL TRANSI TI ON

The basic epidemological transition is highly related to both the
agricul tural and denographic transitions described above. 1In the early
stages of the transition, nost death is caused by infectious di sease and
mal nutrition rel ated di sease (Drake, 1993, and Dewey, 1986). There is a
hi gh probability that any individual will contract a nortal disease and
die before they reach old age. As public health and sanitation neasures
take effect, such as clean water provision and food safety standards, the
first stage of the transition begins. Infectious disease and

mal nutrition rel ated di sease take fewer young |lives, and people begin to
live | onger on average. As nedical technol ogy inproves, vaccinations are
adm ni stered agai nst many infectious di seases, and food becones nore and
nore secure due to agricultural inprovenents. Living into old age
becones the norm Death is no | onger caused by infection or malnutrition
for the nost part, instead it is due to a whole host of degenerative

di seases such as heart disease and cancer. Degenerative di seases existed

previous to this stage, but since they affect the elderly nuch nore often
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than the young, they were rarely seen. This |ast stage has been reached
i n much of the nore devel oped world, and |life expectancies at birth have
soared into the 70 and 80 year ranges (Popul ati on Reference Bureau, Inc.,
1995). The mpjority of people in the West live into their retirenent

years and experience one or nore of the degenerative di seases from which

they eventually die (Drake, 1993, and Dewey, 1986).

Figure 9

In the South Sahel region, the transition is underway to sone
extent, but it has cone about in a very different manner than it did in
the West. Instead of a decrease in illness and death at young ages
begi nning with public health neasures as was seen in the Wst, the
initial decrease in death rates in the South Sahel canme primarily from
vacci nations and i nproved nedi cal technology. For exanple, in the South
Sahel region today, only about 35% of the rural popul ation has access to
safe drinking water (43% in Benin, 31%in Burkina Faso, and 32%in Niger)
(WRD, 1995). Sanitation services, such as latrines are in even shorter
supply with approxi mately 12% of the popul ati on havi ng access to them (5%
I n Burkina Faso, 4%in Niger, and 35%in Benin). On the other hand, a
| arge proportion of infants are inmuni zed now agai nst the chil dhood
killers including tuberculosis, diphtheria, polio, and neasles (WRD,
1995). Thanks to the Wrld Health Organi zati on, small pox has been w ped

out. Antibiotics are now available to those who can get to health care
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facilities. Access to nedical facilities is | ow however, wth overal
access to a clinic or hospital at Iess than 50% (WRD, 1995).

The effect of the changes in health care and nedi cal services has
I ncreased the |ife expectancy dramatically since international aid
agenci es began working in earnest in the 1950s (see Figure 9 above), but
in all three countries of the South Sahel, |ife expectancy is still quite
| ow by nore devel oped countries standards. Since |life expectancy is a
measure of the average age at death, it is also an indicator of general
ages of death across a population. A low life expectancy such as that
seen in the South Sahel Region is indicative of deaths due to infectious
di sease and mal nutrition rel ated di sease because it shows us that a |arge
percentage of the population is dying before they reach ol d age when
degenerative di seases generally set in. |Infant nortality rates al so can
be used as rough indicators for death rates across all age groups. 1In a
region with high infant nortality, there is likely to be high death rates
across all age groups, indicating high death rates frominfectious and
mal nutritional diseases. Infant nortality has declined somewhat in the
Sout h Sahel nostly due to inprovenents in vaccinations and nedi cal
technol ogy available, but it remains very high, at 109 per thousand live
births annually for Benin, 134 per thousand for N ger, and 137 per

t housand for Burkina Faso (WHO, 1991).

Figure 10

Due to a lack of reporting, norbidity rates (rates of ill ness)
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are not well known for nost of the world. A study was carried out in
Bur ki na Faso which indicates that the | eading causes of visits to health
clinics and hospitals for children under five in that country are, in
order of rates, malaria, diarrheal disease, respiratory infection, and
mal nutrition rel ated di sease (See figure 10) (Konate et al., 1994). This
i nformati on roughly corresponds to the Wrld Banks assessnent of
nortality causes for children in denographically devel opi ng countries
(Wrld Bank, 1993). Children under five bear a | arge percentage of the
burden of conmuni cabl e di sease. In Sub-Saharan Africa, when infectious
di sease occurs, 63.5%of the tine it is to a child under five; 32.1% of
non- conmuni cabl e di sease (including malnutrition) is borne by children
under five. The corresponding figures for children in the nore devel oped
countries of the world are: 29.3% of communi cabl e di sease and only 4.3%
of non-comuni cabl e di sease (World Bank, 1993).

The overall infectious disease rate for people of all ages is
extrenely high in the devel oping world. The daily adjusted life years
| ost (DALYs) due to any given di sease or adverse situation (such as
mal aria or lack of clean water) is a useful neasurenent of disease
rates. It takes into account both loss of life and | oss of health while
alive. In Sub-Saharan Africa, the rate of DALYs |ost to people of al
age groups due to infectious disease is estinated at 408.7 per 1000
people. The corresponding rate due to infectious disease in the nore

devel oped world is only 11.4 DALYs | ost per 1000. On the other hand, in
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t he nore devel oped worl d the non-comuni cabl e di sease rate is closer to
that of sub-saharan Africa at 92 DALYs | ost per thousand peopl e.

Sub- Saharan Africas non-conmuni cabl e di sease rate is 111.4 DALYs | ost per
1000 people. This rate is slightly higher than in the nore devel oped
world, but it is apparent fromthese figures that proportionally, the
vast majority of disease burden is caused by infectious disease in

Sub- Saharan Africa, while the majority in the nore devel oped countries is
caused by non-communi cabl e, degenerative di sease.

The epi dem ol ogy and agricultural transitions include a change
fromfood production for individual use to crop production for sale. As
productivity increases, a famly can grow nore than they thensel ves
need. Selling the excess production, or growng strictly cash crops, is
a way to save what is produced and create a buffer against tinmes of
fam ne or hardship (Dewey, 1986). Such saving is virtually inpossible in
a purely subsistence farmng situation for |onger than the year or so
t hat excess food can be conserved. This transition can be enforced by
t he governnent by the need to pay taxes or the need to have nobney
avai |l abl e for other things such as school fees and transportation.

Once farnmers nove frompurely subsistence farmng to sone
subsi stence and sone market crops, food consunption is no | onger
equi valent to what is produced. A novenent to cash crops takes control
of productivity, in ternms of profit, out of the famlies hands and puts
it into the markets. For farners with [arge and highly productive

| andhol di ngs, this change neans nore |uxury and diversity of diet, but

file:///CJ/545/1995/cunningham.htm (20 of 36) [6/18/2008 10:57:00 AM]



545\cunningham

for a marginal farmer the switch can lead to a decrease in nutritiona
intake if the farmng famly does not make enough noney to purchase
adequate food (Dewey, 1986). Oten the nost fertile land is converted to
cash crop use, leaving the nore marginal |and on which to produce food
crops for famly consunption. |In periods of low rainfall or other
climati c catastrophe, those margi nal |ands produce little to nothing.

The nore fertile lands may still be nade to produce crops, although to a
| esser extent than in high rainfall years, but noney has many uses

besi des food purchases. Incone fromthe sale of these crops may be used
up before food is gone for other things such as payi ng taxes and school
fees. Over tine, if a farmng famly is successful and the market
remai ns high for their cash crops, the savings lead to the ability to

i ncrease either holdings or intensity of farmng. The increase leads to
nore savings and nore increase. This cycle, where it is possible, can
lead to smaller farmers being pushed out because they cannot conpete with
t he hi gher technol ogy production of the neighboring farnmers who can
afford to sell their products for |l ess (Dewey, 1986). Rural to urban
mgration is the result, as we have seen in the United States.

The South Sahel region is at present in the very early stages of
this part of the transition. Sone cash crops are grown, nostly cotton,
but, as are so many devel oping world producers, the ability to nake
profits is at the nercy of the international market. Farners frequently

turn their best land over to cotton growmh, with the idea of including it
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in their regular crop rotations. Despite the high nutrient use of cotton
plants (Sinsik, 1993). The soil becones inpoverished, and when it no
| onger will produce cotton in |arge quantities, it is turned back over to

food crop production.

Figure 11

Anot her result of a change to cash cropping is a decrease in the
variety of what is grown (Dewey, 1986). Evidence shows that very
traditional cultures practicing subsistence farm ng generally have highly
nutritional diets. In the South Sahel, it appears that in years w thout
drought the area is very close to food self-sufficient in terns of
calories (see Figure 11). In terms of nutrition there is a deficiency of
vitam ns and nutrients |leading to high rates of malnutrition especially
in children. The preval ence of malnutrition for children under five is
estimated at 46% i n Burkina Faso, 49%in Niger, and 35%in Benin (Wrld
Bank, 1993).

The epidem ol ogical transition is underway, but due to limted
access to care, agricultural constraints on good nutrition, and poor

public health and sanitation, the transition is noving very slowy.

THE EFFECTS OF GLOBAL WARM NG

The denographic, epidemologic, and agricultural transitions are
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all in progress in the South Sahel. The timng and speed of all three
are influenced by many factors, not |east of all each other. Perhaps

al ready, but nore likely in the near future, the rate of change in these
transitions wll begin to be influenced by the effects of anthropogenic
climate change. Although we are far fromunderstanding all the effects
gl obal warm ng nmay have, when we | ook through the lens of the transition
t heory, we can predict sone of the possible effects of human i nduced
climate change. 1In general, the nost |ikely changes that global warm ng
will bring are to exacerbate the negative effects of transitions already
I N progress.

Per haps the nost direct change due to global warmng will be in
the agricultural transition. |In the South Sahel, rainfall anmount and
timng are vital to the growh of crops. |[If global warm ng creates
ei ther nore drought in the Sahel or increased volatility in precipitation
as many predict (Sulinman, 1990, danz, 1992, |IPCC, 1995), the effect wll
be to increase the speed of the present circular trend of decreasing
production per hectare |eading to the necessity to cultivate nore | and
which in turn decreases the revitalizing fallow periods and i npoveri shes
the soil further. |Increased drought and failed crops | eave the earth
open to wind and rain erosion when the rain does fall. Erosion |eads to
I ncreased desertification and i npoverishnent of soil fertility (WHO, 1990).

| ncreased drought or precipitation volatility due to gl obal

warm ng nmay also lead to an increase in out-mgration to urban areas due
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to a decrease in the ability to survive (Doos, 1994) in the South Sahel.
The m gration and urbani zation transitions were not discussed in detail
in this paper, but in brief, if jobs or other sources of survival are
not available in the urban centers where people of the South Sahel
mgrate, mgration will serve only to swell the already existing probl ens
of urban poverty and unenpl oynent.

Due to a decrease in the ability to produce at the | ower
| ati tudes, global warm ng is expected to necessitate a net increase in
i mports of cereals from 20-50% into the devel oping world (Fischer et al.,
1994). The average decrease in crop yield of cereals due to gl obal
warmng in the developing world is 10% (Fi scher et al., 1994). There is
no reason to believe that the South Sahel region will be immune to these
effects. Policy options nmust be considered and i npl enented soon to try
to avoid the negative agricultural effects global warmng will cause.

G obal warmng will indirectly effect the popul ation transition.
Popul ati on, poverty and environnental degradation are intertwined in a

positive feedback | oop (Dasgupta, 1993). d obal warm ng, through

I ncreased drought and volatility wll add inputs into the loop in the
form of worsening environnental conditions in the South Sahel. As the
envi ronnental conditions worsen, people wll need to have even nore

children to do the work necessary to survive. As cereal production and
ot her crop production decreases due to worsening agricultural conditions,
the already tenuous state of nutrition of the South Sahel may worsen.

There will be 40-300 mllion nore people at risk for hunger due to
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climate change worl dw de (Patz, 1995). More malnutrition will lead to a
hi gher risk of death, especially for young children. As chil dhood
nortality increases, people nay feel that they nust have nore children to
repl ace the children they have lost, to insure that a certain nunber of
children survive, or to insure their own futures when they becone too old
to work (Dasgupta, 1995). This trend is already occurring in the South
Sahel. dobal warmng will serve to increase the probl em however and
cause it to nove forward at ever increasing rates.

On anot her level, the worsening agricultural conditions due to
gl obal warm ng and the al ready occurring popul ation dynamcs will lead to
I ncreased poverty in the al ready poor region. |Increased poverty leads to
fewer econom c possibilities, and also | ess noney to pay school fees.
Parents in the South Sahel are extrenely unlikely to send their girls to
school if they cannot afford to enroll all their children. Instead, boys
go to school when the parents can afford to send any children at all.

Si nce educational and econom c opportunities for wonen tend to decrease
fertility (Dasgupta, 1995), the opposite is also true-- where fewer wonen
have such opportunities, fertility tends to increase.

G obal warmng will not alter the path of the popul ation
transition as it is occurring now, but it may drastically increase the
rate at which it is occurring. Fertility rates are high at present, and
wi Il get higher still if the effects of global warm ng are not

mtigated. Policy changes cannot stop increases in population, but they
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can help to sl ow down the increases to give governnents nore tine to
provide infrastructure and services to the grow ng popul ati on.

The effects of gl obal warm ng on the epidem ologic transition are
In many ways tied to the popul ation and agricultural transitions.
According to the Wirld Health Organi zati on, global warm ng may directly
I ncrease health risks, especially for those people who have i mmature
regul atory systens, such as infants and young children, and those with
failing cardi ovascul ar, respiratory, renal, and other systens (WHO
1990). Increasing malnutrition is likely to occur, as described above.
Mal nutrition will also potentially increase due to |less diversity in
diets. As the clinmate warns, and drought increases in the South Sahel,
It is likely that sone varieties of edible plants will not be able to
adapt to the quickly changing climatic conditions. Since the popul ation
of the South Sahel relies for the nost part on the crops the people
t henmsel ves can grow or gather, a decrease in varieties of crops nmay |ead
to a decrease in the nutritional value of the |ocal diet.

Tenperature is a major determ nant in di sease vector
Infectivity. It affects replication, maturation, and | ength of
I nfectivity of vectors (Patz, 1995). Infectious disease rates are very
likely to change due to changing climatic conditions. Wile droughts are
likely to intensify in the South Sahel, the anount of rainfall is
expected to increase. Increased evapotranspiration wll renove a greater
percent age of noisture fromthe soil, making both the earth drier and the

hum dity higher than at the present tine. |Increased tenperature and
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hum dity tend to intensify the biting behavior of nost insects (Patz,
1995). Since many infectious diseases in the South Sahel, nobst notably
mal ari a, are passed through insect bites, it is likely that the rate of
I nfection of such diseases wll increase.

| ncubati on periods for many viruses such as dengue fever, one of
many ar boviruses found in sub-saharan Africa, may decrease. For exanple,
it was found that at 30 degrees Celsius (a tenperature experienced in al
parts of the South Sahel during certain nonths) the incubation tine for
dengue fever is 12 days. Wen the tenperature is raised to 32-35 degrees
Celsius as it may be with gl obal warm ng, the incubation period is only 7
days. This effect alone leads to three tines the transm ssion potenti al
of dengue fever (Patz, 1995).

Wth global warm ng, the relative burden of infectious di sease on
the population will probably increase fromits already high I evels in the
South Sahel, as will the relative burden of malnutrition and mal nutrition

rel at ed di sease.

POLI CY CHANGES TO M Tl GATE THE NEGATI VE EFFECTS OF GLOBAL WARM NG

Since the exact effects and magni tude of effects of gl obal
warm ng on the South Sahel are not known, it is inportant that any policy
i npl emented will also benefit the state and the people if gl obal warm ng
does not inpact the South Sahel region as is expected. In the South

Sahel the nost |ikely effects of global warm ng are to increase the speed
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and magni tude of the already occurring negative effects of transitions.
No Regrets policies are relatively sinple to envision in this case: they
nmust be policies which have the power, when inplenented, to decrease the
speed and magnitude of the nost |ikely problens approaching. They nust
al so lead to positive changes for the environnent and societies now. By
I npl ementing No Regrets policies, the governnents involved can provide
the | ocal population tinme for the international conmunity and the
donestic communities to discover effective, long termmtigative
procedures. |If no policy is taken to mtigate gl obal warm ng now, a very
real possibility is that the state of the popul ation and environnent wll
deteriorate to such a great degree that long termsolutions are
| npossi ble or are made extrenely costly and difficult. Since pertinent
policy changes will all have sone cost associated with them it is
necessary to chose policy changes carefully which could possibly be
i npl enent ed by the governnents involved. The international conmunitys
assi stance in funding new policy inplenentation may be of extrene
| nportance. Also, since global warmng is itself nostly a result of
activities in the devel oping world, ideas such as debt swaps in return
for policy inplenmentation should not be ruled out.

One of the gravest dangers that global warm ng poses to the South
Sahel region is to decrease the populations ability to produce or
pur chase adequate anounts and types of food to achieve and naintain a
healthy diet. There are several fairly |ow cost policies which could be

I npl emrented to help alleviate this problem while inproving already | ow
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nutritional standards. First, the governnments involved should enl arge
the agricultural extension services to the rural regions of the South
Sahel . Through these agencies, the states need to encourage the
mai nt enance of food crops for |ocal consunption as well as hone gardens
to i nprove both available calories and available nutrients no matter what
the state of the international econony for cash crops is. At the sane
ti me, extension agents shoul d educate | ocal farners about the depletive
effects of cotton production on the soil, not in an effort to cut out
cash cropping, but instead to ensure that cultivators do not turn their
nost productive | ands away fromfood crops. Agricultural extension
wor kers should train cultivators in nethods of conposting, interplanting,
cropping of fallow lands with nitrogen fixing plants, and erosion
reduction techniques to inprove and maintain the fertility of the soil.
Agriculture extension agents can also play a key role in introducing
drought resistant varieties to the area. Reforestation efforts should be
supported by the extension offices. Decreasing |and cover opens up the
| and to greater degradation and |loss of fertility, especially in tines of
dr ought when new gromh is likely to be slow in covering and protecting
the land. Reforestation can also directly decrease the work | oad of the
popul ati on by providing repl eni shable fuel wood to the popul ati on.
Secondly, the | ocal social centers, health and nutrition centers,
and clinics should be enlarged and the staffs retrained. The staff of

these health related centers shoul d becone nore actively involved in

file:///CJ/545/1995/cunningham.htm (29 of 36) [6/18/2008 10:57:00 AM]



545\cunningham

educating famlies about nutrition and maintaining a healthy diet using
| ocally grown foods. |If possible it would be beneficial to expand both
the health and agricultural sectors to a village | evel whereby each
village had trai ned nenbers who could both dissem nate information to the
public and receive new informati on and techni ques fromthe governnent.
One | ow cost alternative would be to train school teachers in health and
agricultural techniques. School teachers are respected nenbers of the
community in the South Sahel, and many people are willing to listen to
them |If they were trained well, they could act not only as teachers of
children, but also | eaders in new technol ogy.

| mproving food security may of itself decrease popul ati on grow h,
but without nore inputs it is doubtful that the effects on popul ation
woul d cone qui ckly enough to hel p avoid the worst probl ens of
over popul ati on. The governnents of the South Sahel need to ensure that
t he popul ati on has access to contraceptive education as well as
contraceptive nethods. Health clinic staff should be trained to provide
both at | ow cost. Men and wonen shoul d be targeted for contraceptive
education since both are of vital inportance to decisions of fertility.

Efforts should be nmade to inprove educational and econom c
opportunities for wonen al so since such opportunities have the effect of
|l owering fertility. One way that this could be done would be to insist
t hat devel opnent agenci es provide equal opportunities to small business
projects to both nmen and wonen. Often, devel opnent projects target nen

because they are at |iberty to take on new projects, while projects that
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target wonmen nust take children and famly responsibilities into
account. Education for girls can be encouraged by | owering school fees
and by educating the public, perhaps through school teachers, as to the
advant ages of educated wonen in terns of inproved nutrition and health
for the whole fam |y and i nproved earni ng potential s.

The increase in the infectious disease burden that will be borne
by the people of the South Sahel due to global warm ng can al so be
mtigated to sone extent. Again, education can play an econom cal and
i mportant role. The local clinics and health centers, if properly
staffed and trai ned can provi de educati on and services to the popul ati ons
to avoid and treat nalaria and other infectious diseases. Techniques to
decrease the nunber of dengue fever and malaria carrying nosquitoes
shoul d al so be di ssem nated through the clinics and village health
centers. The use of bed nets should be encouraged, especially for
children, to prevent infection at night, and if possible should be
provi ded at | ow cost.

The peopl e of the South Sahel nust react to the threat of gl obal
warm ng. They cannot do this however w thout the support of their
governnments through the provision of training, salary for staff, and
suppl ying of |local outreach offices. By inplenenting these policies now,
t he governnents involved can mtigate the potential negative effects of
gl obal warmng. At the sane tine, they can alleviate sone of the

problens already at play in the region. |[If governnments do not take
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action until they know the exact extent and form of danage due to gl obal
warm ng, the result will necessitate greater input to reverse the

negative trends and not alleviate nany of the problens of climte change.
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CHAPTER FI VE

ANDREA | . FRANK

POPULATI ON DYNAM CS AND URBAN GROMH PATTERN

Cities are nodes of mans greatest inpact on nature, the places where he
has nost altered the essential resources of |land, air, organisns, and
water. The city is the quintessence of nmans capacity to inaugurate and
control changes in his habitat. Through urbani zati on man has created new
ecosystens within which the interaction of man, his works, and nature are
conplex. This conplexity - and the inportance of our understanding it -
grows as cities burgeon in the nodern world.

--Marcus and Det wyl er

| nt roducti on
The Urban Age
In view of societal evolution urbanismis a very recent
devel opnent. Considering that in 1800 only a neager 3% of the worlds
popul ation lived in cities over 100,000 (Detwler & Marcus, 1972) - the

twentieth century may well be called the urban age. In 1969 Davis
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specul ated that in 1990 nore than half of the gl obe's popul ati on woul d be
living in cities of 100,000 or nore (Cities, 1969). This prediction was
remar kably good. According to Wrld Resources Data Base (WRD), as of
1995, 45.2% of the worlds population is living in urban centers. The
portion of urban population in South Anerica (78%, Europe (75%, North
and Central Anerica (749 and Cceania (71% and the forner USSR (68. 1%
lies well above this mark; whereas Africa and Asia still show percentages
under 40% W thin each continent we find a wi de range of urbanization for
I ndi vi dual countries.

It can be generalized that countries with a currently | ow
percent age of urban popul ati on experience the highest annual change
rates. Urbanization is therefore nore significant in those countries than
in countries with an already high percentage of urban dwellers. For
exanpl e, Canada, the United Kingdom Australia, the US or Sweden had a
percent age of urban popul ation of nore than 70%in 1965. This figure did
I ncrease only marginally over the past 30 years. Countries with | ess than

30% ur ban popul ation in 1965 experienced dramati c changes (Table 1).

Ur ban Popul ati on as a Percentage of Tot al
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Country 1965 1995 % ncr ease
Uni ted Kingdom 87.1 89.5 2.4
Australia 83.0 85. 2 3.2
New Zeal and 78.9 84.3 5.4
Sweden 77.1 84.7 7.6

Canada 72.9 78.1 5.2

Turkey 34.1 68. 8 34.7

Sout h Kor ea 32.4 77.6 45, 2
Hondur as 25.7 a47. 7 22.0
Kenya 8.6 27.7 19.1

Bot swana 3.9 30.9 27.0

Tabl e 1- Country Conpari son of Urbani zation Rate

Wth the earth's grow ng popul ation the continuation of the
ur bani zation trend and of urban growth is nore than likely to persist.
Urban form and devel opnent vary a great deal. In view of the conplexity
of the systemand the nultitude of interacting variables it seens
presunptuous to think that urban dynam cs and growth can be controll ed
and governed. It is however assunmed that certain neasures and policies
could help influence changes toward a nore favorable and "har noni ous”

devel opnent and shape of urban centers. Wth nost of our earth's
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popul ation living in urban areas, the creation of a |livable and
environnental |y sensitive urban habitat is not only a noral but a

survi val need. Increasing the understandi ng of the

ur ban- popul ati on-envi ronnment dynam cs mght be a first step towards
addressing this demand. An inproved insight in those dynam cs then m ght
hel p to devise policy to manage urban devel opnent in a fashion that
sustains the environnment, preserves val uable natural resources and

bi odi versity and mitigates negative effects.

Ur bani zati on: Factors and Probl ens

The reasons for urbani zation are mani fold. One reason for the
I ncrease of the urban population is total population growh. The rise of
mercantilism drove the urbanization in 16th century Europe (Hartshorn,
1992). More recently, urban growmh stenms fromthe shift of |abor force
fromagriculture to industry and service sectors; the latter two are
generally located in cities or urbanized areas, thus serving as
attractors for human m gration and aggl oneration. Qher notivations to
nmove fromrural to urban settings are job opportunities and educati on.
The benefit of the city versus the country can be sumari zed as the
maxi m zation of stimulation, exchange and opportunity with a m nim zation
of travel tinme (Register in Aberley, 1994). This is certainly one view.
During the early stages of European urban history the city represented
freedom Still, city life today is associated with a sort of independent
and anonynous |ivi ng.

The human-i nposed order within the city boundaries suggests
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security and safety fromuntaned nature or eneny forces. Mddern nman's
fear is derived fromdangers within the city. In many cases the aspect of
safety and order of the urban center has lost its validity. The inner
city often is perceived as unsafe and dangerous. O her benefits, such as
mnimzation of travel tine, are often offset by the increasing physical
size of the urban area. In a spread out multi-mllion person city that
covers several hundred square mles it can take considerable tinme to get
fromone destination to another. Autonobile travel is slowed down due to
speed limt and traffic density. Wth no efficient public transit system
in place it mght take |longer to cover the sane distance than if one had
to commute a simlar distance between rural villages.

Conti nued (rapid) urbanization generally poses a nunber of
probl ens. Housing and infrastructure has to be provided for an increasing
nunber of city dwellers. This requires planning and the resol ution of
| and use conflicts. If the influx of new urban residents exceeds the city
pl anners capabilities to plan lots and streets for new nei ghborhoods it
often results in poorly planned and uncoordi nated growth devel opnent. In
so-call ed | esser devel oped countries (LDCs) with high popul ati on growh
rates, mgrants with little and no econom c resources often settle
illegally on vacant areas in, or adjacent to, large cities creating
pouvre barrios or squatter conmunities.

If the city does not neet the expectations for opportunities,

j obs and weal th, dissatisfaction can lead to crimnal or aggressive
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activities. Stinmulation, while good and needed for human devel opnent al so
has a flip-side. Life in a dense and crowded envi ronnent al so can pose
enor nous stress upon the city dweller, possibly leading to various health
and behavi oral disorders such as depression, illness or aggression.

Cities use large anounts of energy, for industries and to heat
and |ight thousands of honmes. The energy is often created by burning
fossil fuels, which leads to air pollution. Pollution of the air and
wat er, human and industrial wastes causes negative environnent al
degradation and i nposes on the quality of life and well being of urban
residents. Managing growh in order to mtigate environnental degradation
will be of utnost inportance to ensure a livable urban setting for the
future (Hartshorn, 1992).

In sunmary, problens of urbanization are especially pertinent and
difficult to address in rapidly changing cities of the third Wrld
(Cadman & Payne, 1990). These periods of rapid urbani zation or
de- ur bani zati on can be regarded as periods of transition. Transitions are
times of vulnerability; in the case of urbanization they are a threat to
the integrity and vitality of a city (Drake, 1992). Rapid urbanization is
potentially unhealthy and equally harnful to urban residents, the

functioning of the city and the natural environnent.

A Mor phol ogi cal Approach to Popul ati on Dynam cs, Urban G owh and Urban Form

Devel opnent of Urban form

Many studi es of urban growth devel opnent and formin the past have taken

a historical or a functional perspective. The historical perspective
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reveals a cycle of gromh and decline, formation and restructuring of the
city (Cadman & Payne, 1990). Towns and vill ages have been categorized
according to physical growmh pattern into cluster and |inear band types
or hierarchies of rank-size (Hartshorn, 1992; Christaller et. al.). The
functi onal approach perceives cities as an organi zi ng center, serving
typically a predom nant function such as banking, adm nistration, or
services. W distinguish trade, mlitary, industrial or conpany towns and
many nore. Geographers also have categorized cities in terns of their
spatial location as coastal or river cities and so forth (Hartshorn,
1992). While each of these different perspectives is interesting and
valid, they fail to address the system dynam cs of urban devel opnent in a
nor e conprehensi ve manner
Systens approach and Transition Theory

Marcus & Detwyler et. al. (1972, 1992) suggest view ng the urban
aggl oneration as a dynam c system or even as an ecosystem Systens are
not static, but generally evolve over tine. At tinmes, however, systens
change rapidly due to a changi ng systens conponent (i.e. population). In
terms of urban form other systenms conponents that trigger change are
transportati on nodes and technol ogy anongst others. From a systens
perspective of view, periods of change can be viewed as tenporarily
bounded or transitional (Drake, 1993). Periods of rapid change will be
foll owed by periods of relative stability. Transition theory assunes

I nt erdependence and rel ati onship between transitions of different sectors
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such as agriculture, education, etc. This nmeans the anplitude and tine
frame of one transition, i.e. urbanization is likely to be influenced by
ot hers, such as education. Inplications for society nay be enhanced or
reduced, if the timng of transitions can be influenced by policy.
Ur bani zation Transition and Urban Shape

This study proposes to | ook at urbani zation froma spatial point
of view investigating the |Iinkage of popul ation growh, urbanization and
urban shape. It wll explore population changes in tinme and the
correspondi ng spatial changes of urban form The investigation is based
on the premi se that urban formis the physical manifestation of
ur bani zation. Urban growth is a result of population growth, rural-urban
m gration and urban expansion. The author believes that the rate and tine
of change in those dynam cs and the acconpanying fringe conditions
(1 andscape, technologies, climte etc.) wll determ ne the urban shape
(Figure 1). In a generalized way, these factors can be attributed to
either the natural environment or the human society. Al though the
determ nants for urban form of human origin, such as technol ogy,
transportation systens and culture may dom nate, topography and | and form
are especially influential in early spatial patterns (Detwyler & Marcus,

1972).

Fiqure 1 - Influences on Urban form

Towar ds a nor phol ogy of urban form
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The dynam cs of urban-popul ati on-environnent systens are conpl ex.
Transition theory at the global |evel and at the I ocal level wll be used
to investigate urbanization trends. In conjunction to the urbanization
data a nunber of factors that may influence urbanization, such as
i ndustrialization, transportation technology etc. will be explored. These
factors are identified and |inked to physical devel opnent pattern. It is
assuned that different values of factor sets will result in different
physical growth pattern. Furthernore, it is assuned that the tim ng of
transitions in other sectors will influence the gromh pattern of urban
aggl onerations as well. An attenpt is nade to devel op a norphol ogy of
ur bani zati on stages based on change and behavioral simlarities at a
national |evel. The categorization of urbanization stages will becone a
framewor k from whi ch a norphol ogy of urban devel opnent pattern at the
| ocal | evel can be devised. This | ocal norphol ogy probably will be
correlated to behavioral pattern (i.e. traffic) and pattern in the
environnent (i.e. topography) if appropriate [Adans, ref. comment]. The
aut hor hopes that a general survey of structure and form of urban
devel opnent could be hel pful to derive a typology or classification of
certain trends. In the Iong run, a norphol ogi cal study nay help to
I ndi cat e devel opnent pattern that are preferable in respect to newy
devel oped environnental val ue systens.

I n norphol ogical terns a range of different classes of cities is

I magi ned. A norphol ogy could contain sinple size distinction (small,
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medi um |arge) as well as functional-structural categories (old, new,
dense, dispersed, high-tech, lowtech, etc.). In terns of devel opnent,
transition theory will help to envision |ikely future devel opnent
depending on the initial conditions of an urban system Since technol ogy
and industrialization are thought of being najor shape factors of urban
growmh this study starts devel oping an initial norphology of urban form
with respect to the changes in transportati on nodes and urbani zation. In
particul ar individual notorized transportation is investigated for its

I npact on urban form Wen |inking urban grom h and transportation
technol ogy the foll ow ng scenarios for urban shape devel opnent can be
constructed. A possible test for these norphol ogi es, would be a study of

ur ban shapes conpari ng urbani zati on and devel opnent pattern.

Three initial norphologies for urban shape and change of
transportati on nodes were devel oped:

1) Introduction of individual autonobile transit prior to major urban

grow h >

i ncrease i n urban area

decrease in density

| ow overal | urban density (except nay be historic core)

transportation arterial |ocation greatly influence urban form

dependi ng on the size, satellite-like subcenters m ght form

The new urban growth is build for the autonobile.
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2) Introduction of individual autonpbile transits during the urban growth

period >

- a chaotic state (planners are caught in the dil emma between accomodati ng
peopl e or cars)

- dense traffic

- maj or pollution

- urban area, that is structure in an ad hoc fashion probably wth

decreasi ng density

- opportunities and dangers dependi ng on econom c situation and policy

deci si ons

3) Introduction of individual autonobile transit post urban growth period

- major redesign of the city structure (retrofitting the city for the car)
- relative high density

- traffic congestion

- pollution and noise (if not mtigated by policy)

- can potentially degrade quality of the city structure

Note: It is very likely that the effect of the transportation

technol ogy transition varies depending on the size of the city or town. A
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small town will be less affected by it than a large towmn. This is a
matter of geonetry and existing density. For these exanples growth is
assuned

unrestricted by | andscape, political borders, or policies. Doxiadis
organi c grow h nodel also predicts distortions along transportation

routes at advanced stages of urban devel opnent (1968).

Fi gure 2 - Morphol oqgi es

Ur bani zati on Anal ysi s

The study uses various analysis techniques to explore the
feasibility of linking urban transition and urban formto a shape
devel opnent norphol ogy. It |ooks at many different aspects of the
problem trying to understand it w thout however bei ng exhaustive or
conpr ehensi ve. Hopefully, some different views regardi ng urbani zati on can
be present ed.
Met hodol ogi cal Approach and Dat a

The net hodol ogi cal approach in this study is twofold. d obal and
| ocal level data will be investigated. This is to enphasize the scale
dependence of the issue.

First, a general investigation of urbanization at the gl obal

| evel is conducted. This is to establish a general notion of the |inkage
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bet ween popul ati on grow h and urbani zation While there is a gl obal
ur bani zation trend, we probably can observe the urbanization transition
at different stages, its beginning, in full force or at its conclusion
for different countries. The gl obal urbanization trends are investigated
| ooking at tinme series data fromthe Wrld Resource Data for 42
Countries. Uban, rural and total popul ation devel opnent are expl ored and
di spl ayed. Urbani zation factors that are viewed as influencing
ur bani zati on and urban formw Il be investigated in relation to the
urbani zation transition in the hope to discover correlation and |inkages.
One of those factors is the I evel of technol ogy available in the country.
Secondly, local level data will be investigated in respect to
ur ban devel opnent and urban shape. The urban devel opnent of 5 major US
cities over the past four decades serves as starting point for this
I nvestigation. Then, a nore in-depth study of urban shape is conducted
conpari ng Boston, MA and El Paso, TX. The study is based on US census
data. An attenpt was nmade to link the results of the investigation to
ur bani zati on factors that were thought to be shape-determ nants.
Ur bani zation at the d obal Level
Nat i onal Conpari son of Urbani zation Levels
On the basis of availability of desired data, a total of 42
countries were selected fromthe WRD (see Table 2). Initially
ur bani zation i nformati on was mapped on a world projection using ATLAS A S
for Wndows. Two other factors were nmapped in succeedi ng maps; the

| index and a correlation of the urbani zation and | _index. The | _index
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was cal cul ated to provide sone sort of measure for industria

productivity by dividing Goss donmestic Product (GDP) industrial share
(%9 by the workforce in the industrial sector (% . The index is adjusted
through multiplication by total nunber of workforce and division by total
GDP. Supposedly this index will give a indication of the extent of

I ndustrialization. Wth at high output of the industrial sector shown by
arelative |arge share of the total GDP achieved by a small share of the
wor kf orce should result in a large index. It is assuned that when few
peopl e achieve a |arge proportion of GDP it is a result of automation and
hi gh technol ogy. This would indicate a high |Ievel of technol ogy.

Map 1 presents a general overview. It displays the 42 sel ected
countries according to the proportion of people living in cities. The
distribution for the four ranges was custom zed for the purpose of this
di splay. The 8 countries at the top of the list in terns of percentage of
their total population living in cities are in descendi ng order:

Si ngapore, Bel gium Venezuel a, Uruguay, United Kingdom Netherl ands,
Denmark and Australia. In terns of |and area, except for Australia, these
countries are fairly small, suggesting that there m ght be a correl ation
of land area and degree of urbanization. Australia then would be an
outlier, since despite |arge areas of |and nost people live in cities. On
the other hand, Australia mght be right in the ball-park, when using
hospitabl e area instead of total |land area. Due to the limted data used

for this study, however, the author opted not to pursue any further
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I nvestigations in this direction.
The di splay of the urbanization transition for the 42 countries
reveals three distinct pattern. Urban, rural and total population

devel opnent is plotted over tine (see Figures 3a, 3b, 3c¢).

Pattern A

This pattern shows a declining rural population and an increasing urban
popul ati on. Around 1990 to 2000 the total popul ation growmh seens to

| evel or decline. Pattern A countries are reaching or have reached the
end of a fairly typical urbanization transition. The urban popul ation
percentage stabilizes at a fairly high I evel of 70% of the total

popul ation or higher. Over the transition period the rural popul ation
dropped to a fairly Iow overall |evel. These countries typically have a

high | _Index (Figure 3a).

Pattern B

Pattern B countries are at the beginning or in the mdst of their

urbani zation transition. A high growh rate for the urban population is
acconpani ed by a (soon) declining rural population. The total popul ation
gromh rate is quite high (3%+). The end of the transition in this

pattern is projected beyond the year 2010 or later (all data and

proj ections WRD). These countries typically have a low | I ndex (Figures 3b).
Pattern C

Pattern C countries have a very |low stable rural popul ati on. The urban

popul ation is however growing in |linear fashion. There seens to be no
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| eveling or change in that trend for the next two to three decades (WRD
prediction). Al population increase seens to occur in the cities. The
countries with this urbanization pattern are Australia, Canada and the
USA, three major immgration countries (Figures 3c). This suggests that a

| arge proportion of the urban gromh is due to inmgrating foreigners.

Fi gure 3a - Pattern A

Fi gure 3b - Pattern B

Fi gure 3c - Pattern C

Ur bani zati on and Technol ogy

Technol ogy and i ndustrialization seened to be major factors that
drove urbani zation in the past (Hartshorn, 1992). These factors had a
great influence in changing | and use pattern (Sinclair, 1967). A further
I nvestigation of the link of urbanization to industrial
producti on/technol ogy appears prom sing

Map 2 displays the calculated | _Index (Industrial GDP/workforce

I ndustrial share). The high ranking countries are what is often
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designated as the Industrial Nations. The order is sonmewhat surprising
with Norway at the top and the US ranked sixth. The listing m ght appear
skewed since strong industrial nations such as Switzerland and Ger many
coul d not be included due to the | ack of conparabl e data.

Map 3 shows the correlation between the | _index and the percent

ur bani zation for each country. The findings are interesting. There is a
group of three countries Norway, Finland and Japan with a correl ation
factor of 1.5 or |less, neaning that the percentage of urban popul ation
and the nunerical value of the | _index are al nost the same. A high
correlation factor indicates a discrepancy of nom nator and denom nator.
This neans that despite a |l ow | evel of technology and industrialization
there is a high percentage of people living in urban areas. This neans

t hat urbani zati on preceded industrial devel opnment and nust have been
triggered by different factors. It also neans that urbanization wl|
occur under different prem ses than in the countries with a | ow
correlation factor. Countries with a high factor are in descendi ng order
Paki stan, Sri Lanka, Honduras, Philippines, Romania, Egypt, Panama, E
Sal vador, Costa Rica, Turkey, et. al. Mst of those countries are at the

begi nning of their urbanization transition (Figures 3a-c, 4a, 4b, 5a, 5b).
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A conplete list of countries with their

| index etc. is shown bel ow.

Rank # Country Urban Popin %

1 Nor way

2 Japan

8 Canada

4 Bel gi um

5 Fi nl and

6 United States
7 Sweden

8 France

9 Net her | ands
10 Denmar k

11 Italy

12 Austri a

13 Australia

14 Uni ted Ki ngdom
15 Spai n

16 New Zeal and
17 Si ngapor e

18 Mexi co

19 Venezuel a

20 Ur uguay

21 Tri ni dad&Tobago
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D fferent U banization Catal ysts

As a consequence of the map eval uations, the countries wth the
extrenme val ues of the urban - | _index correlation appear to be
Interesting in terns of transitions. The charts bel ow show t he
urbani zation transition for Norway, Finland (%J ban/l _Index factor of
1.18 and 1.31) and Paki stan, Turkey (%J ban/l _index 19.27 and 10.02). The
nost remarkabl e difference between the two pairs seens to be that the
energy consunption seened to raise parallel to the urbanization in Norway
and Finland. Both countries show a simlarly high per person consunption
of energy of about .2 Terajoules in 1991. For Pakistan and Turkey the per
person energy consunption in 1990 is about 1/10 of the energy consunption
observed in the two industrialized nations. Turkeys urbanization |evel
(689 is higher than Finland's (60% . The climatic differences my
account only for sone of the difference.

It is assuned that this difference in energy consunption wll
lead to a dramatically different urban shape. Since data for city
density, popul ation and shape is difficult to obtain in the short period
of time available for this project the inpact of technology, i.e. the
avai lability of the autonobile (expressed al so through an increased
energy consunption per person) will be investigated in a nodified way; at

the local level (for US cities).

file:///C|/545/1995/frank.htm (20 of 36) [6/18/2008 10:57:07 AM]



545\frank

Figure 4 a - Ubani zati on and Energy Consunpti on Trend i n Norway

Fiqure 4 b - Ubanization and Enerqy Consunption Trend in Finl and

Fiqgure 5 a - Low Enerqy Urbani zation in Turkey

Fiqgure 5 b - Low Enerqgy Urbani zati on i n Paki st an

Local Urbanization

The urbani zation at the |local level is examned for five US
cities using census data. The urbani zati on devel opnment of three cities
with a population of about 1/2 mllion in 1990 was traced, as well as
that of two nmulti-mllion person cities. As assuned earlier, despite an
I ncrease of urban popul ation at the national |evel, sone cities decline

(Figure 6). Sonme of the cities that had nmajor growh before the advent of
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i ndi vidual traffic and others grew in the autonobile area. Density seens
to be one factor that inpacts urban form In conparing the growmh rate -
density correlation of 5 major cities we find a strong correl ati on of
rapid growt h and hi gh spread. However there are many nore factors and

addi tional research i s needed.

Fi gure 6a - Urban popul ati on devel opnent

Fi gure 6b - Urban popul ati on devel opnent

Fiqure 7 - Popul ati on Density Devel opnent

The generalized data however nmay be m sl eadi ng. Therefore a
conpari son of spatial density distribution was conducted for two of the
five cities investigated.

City Shape: Boston, MA versus El Paso, TX

The theory, just to recap, is that the tinme when the urbanization
transition occurs will have a significant inmpact on the urban shape that
is formed. It is in fact the context or conditions under which
ur bani zati on occurs that will inpact the form Technology is viewed as
one of the inportant shape factors.

Wth Boston, MA and El Paso, TX we have two cities that have
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approxi mately the sane size by population; with Boston having a
popul ati on of 551675 in 1992 and El Paso having 543813. Both cities are
constrai ned on how freely they can grow in sonme sense, with Boston having
the Atlantic Ocean restricting growh to the south and east and El Paso
havi ng the Mexi can border. In these terns the two cities are conparabl e.
However, Bostons growth rate over the past 40 years was noderate or even
declining, while El Paso went through a major post World War Il growth
spur. In 1940 El Paso had a popul ati on of about 100,000 (D Antonio &
Form 1965). Boston's popul ati on exceeded 100, 000 between 1840 and 1850
(Kennedy, 1992)1. The existing urban shape of the two cities is very

di fferent.

The di agrans bel ow map the shape conponents of popul ation density
and spatial distribution for Boston and El Paso. They were created using
1990 US census data for the city proper boundaries. At the block group
| evel , popul ation data, area, |longitude and |latitude for the centroids of
each bl ock were collected by extracting the appropriate files in
el ectronic formand saved as text files. At this |level 100% popul ati on
count data is avail able. Bl ock groups have an absol ute popul ati on count
bet ween 700 and 2000 persons. The granularity of this data | evel ensures
enough data points to get fairly accurate results for a density mappi ng.
700 + data points (blocks) were identified for Boston and 600 + for E
Paso. However the variation of population within each block was felt to
be too large to nerely nmap the popul ation. Thus, the delimted text files

were read into a spreadsheet program (EXCEL) and reformatted for inport
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in a statistics package (SYSTAT). Wthin the statistics package a numnber
of conputations were perforned to cal culate the popul ati on density per
square mle within each bl ock.

A sinmple no-frills 2 dinensional plot was chosen to display the
data spatially. The latitude variable was chosen for the y-Axis and the
| ongi tude variable was plotted on the x-Axis. The level of density is
di sti ngui shed by color (Figures 8a,b) and size (Figures 9a,b) of the
synbol plotted on the centroid of the each block within the citys
jurisdiction. For representation purposes it was necessary to nultiply
t he popul ation density per square mle with a factor of 1/1000 to ensure
the variable was in a suitable range. The data for both cities was forced
onto the sane scale in order to nake the graphs nore easily conparabl e.

Al t hough the plot where density synbols are sized by val ue evokes
a nore shape |like imge this m ght be deceptive. This is not the real
city shape. The density is so high that the synbols overlap or touch each
other creating a black seemngly solid city. The colored plot may be nore
honest however it is somewhat hard to translate it into a neaningful
I nterpretation.

The Bost on shape pl ot bel ow shows a very dense, and conpact city
shape wth a high popul ation density. Mst dense areas are located in the
ol der parts of town. Sone | ess dense areas are found in southern parts of
the town where the city extends into nore rolling | and.

In contrast, El Pasos popul ation density on average is 1/5 or
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| ess. The urbani zed area is spread out along the major arterials. There
are sone areas of higher density, curiously enough one at the eastern

fringe of the city.

Fiqgure 8a - City of Boston Shape in 1990 (Density by Col or)
Fiqgure 8b - City of Boston Shape in 1990 (Density by size of synbol)
Figure 9a - Cty of El Paso Shape in 1990 (Density by col or)
Figure 9b - Cty of El Paso Shape in 1990 (Density by size of synbol)

Concl usi ons

This paper is but one little puzzle piece in gaining insight into
t he ur ban- popul ati on-environnent dynam cs and especially the |inkage of
ur ban devel opnent and shape. Despite the rudinentary results, sone
t houghts on policy inplications are presented. Many nore issues becane
obvi ous for future research.
Di scussi on of Results

Wiile globally there is a definitive trend towards urbani zati on,
the urbani zation transition is already concluded in sone of the countries

I nvesti gated, such as Japan, Denmark, the UK. OQther countries are at the
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begi nning or in the mddle of the urbanization transition, such as
Paki st an, | ndonesia, and nany nore. The further course of the

ur bani zation transition in these countries in terns of anplitude and
speed wi || depend on the course of their denographic transition. The
sooner overall population growh can be sl owed the sooner the

urbani zation transition will level. It is likely that the urbanization
transition will |ag behind the denographic transition for a few decades
while rural to urban mgration persists. A general tinme frane for this
| ag coul d be derived fromlooking at industrialized nations which have
gone through both transitions successfully (Japan, Denmark, Norway).

At |least three countries could be identified that go through a
somewhat distorted transition, which are Australia, Canada and the US.
These are major immgration countries. Urban popul ation increases in a
| i near fashion, while the rural popul ation remained constant for the past
45 years. Besides rural to urban mgration of younger nenbers of the
popul ati on, nost immgrants seemthus to nove to cities. Ports of entry
and coastal cities are likely to grow nore than cities in the interior of
a country, since these are the places where imm grants naturally arrive
and nostly settle.

Dependi ng on the specific characteristics of a country it can be
assuned that between 80% and 90% of a country's total population wl]l
live in cities and urbani zed areas. Sone places with stringent |and
constraints will reach virtually 100% urbani zati on such as Si ngapore and

Hongkong. Country specific characteristics influencing how high exactly
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t he percentage of future urban population will be could possibly be
derived froma conglonerate of factors such as | andscape, |evel of
technol ogy, historical patterns of settlenent, culture, available |and
area, total population density, policy and others. The author can only
specul ate at this point about the inportance of each of those factors,
but future research m ght be able to show patterns of devel opnent and
correlation, particularly between | and area, density and the total
ur bani zati on quot a.

In conparing the urbanization of industrialized nations with
t hose of | esser devel oped countries it becones quickly obvious that the
ur bani zati on happens under different conditions. The study | ooked at just
one factor, which was energy consunption. In Turkey for exanple, the
overal | urbanization is at a higher level than in Finland - however with
only a 1/10 of the energy consunption/per person. Urbanization in Turkey
I s based not necessarily on industrialization and inproved technol ogy
(Turkey's relative low | _index also points to that direction). Urban
shapes and urban living thus will look different in those countries. As
Sinclair (1967) pointed out J. von Thunens | and use nodel does not apply
any nore for the US or other industrialized nations but may be still
valid for | esser devel oped countries. Wth urban expansion due to rapid
urbani zation it will be interesting to see, if new and what val ues w ||
govern the devel opnent. Conparative investigations of city shapes and

formin countries with high respectively | ow energy consunption could be
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an interesting future research topic.

In terns of all transitions the issue of scale is inportant.
While in general, the urban population in the USis increasing, locally
decline is also observable as can be seen for the devel opnent of Chicago
and Boston. Since both cities are nuclei of larger netropolitan areas the
decline of center areas also could be viewed as a decentralization and
di ssem nation trend. While studies in the past were successful in
providing enpirical data on the "flattening density function" and post
Wrld War ||l suburbanisation (MIls, 1969; Newling 1966), the causes for
the trend are not agreed upon.

The | ocal |evel research conducted for US cities and the shape
I nvestigation for Boston and El Paso in particular suggest that it
matters when and under what conditions urbanization and urban growth
occurs. The much ol der city of Boston experienced major growth and | and
expansion in the past century. Due to the relative limted and sl ow nodes
of transportation at the tine, Boston's density is high, even today. In
conparison, El Paso's major growh spur occurred post World War |1 where
a change in technol ogy brings about cost efficient personal
transportation. At a conparabl e population size in 1990 (ca. 500, 000)
urban densities of El Paso are about 1/5 of Boston's densities. Figures 8
and 9 show the differences clearly. Doxiadis organic urban growh nodel
(1968) anticipates a distortion of urban gromh away froma conpact form
along radi ally outbranching transportation arterials, however not to the

extent observed for El Paso.
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The shape devel opnent anal ysis conducted for this study has
several backdrops. Wile for El Paso the city limts and the urbanized
area are fairly congruent, it is not for Boston. The area of Boston
proper did not expand since 1912 (Kennedy, 1990). So, in order to exam ne
t he shape of urban growth devel opnent it probably woul d be better to | ook
at the shape of the netropolitan urbanized area rather than city limts.
Data availability is a problem since census tracts and jurisdictiona
boundari es do not necessarily reflect urbanized |and and its boundari es.
Renpote sensing and satellite inmagery m ght overconme this problem however
since this data has been only recently released to the public tine series

over decades are a problem

Pol i cy Recomendati ons

There are two types of policy recomendations: Country and Local
Level . The suggested policies are very general at this point. They ai m at
I nproving the quality of urban aggl onerations. This is defined very
roughly as | owering the negative inpact on the environnent and decreasing
t he energy/resource exchange fl ows between the urban ecosystem and the
surroundi ng ecosystens, nainly by |ooking at shape and density of the
city. The recommendati ons are based on the broad (and maybe at tines
i nvalid) assunption that a denser and nore conpact city is likely to be

nore sustainable (Dantzig & Saaty, 1973)

Country Level Recommendati ons
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It seens sensible to categorize the policy recommendations
according to the stage of urbanization a country or nation is at (Pattern
A B, O
Pattern A (Concl udi ng Urbani zation Transition)
=> Stabilize status quo (you do not want to have cities disintegrate
after boons, marching right into the next transition)

| nprove efficiency of urban city (lower em ssion, water use, public transit)
Mtigate environnmental effects in surrounding areas

prepare for downsizing of the city or industry

consol i date netropolitan areas and provide for coordi nated strategies

(jurisdictional problens)

Pattern B (Starting Urbani zati on Transition)
=> s| ow ur bani zati on down, or at least try to influence devel opnent

| mprove opportunities in the country side

make vi sion plans (although there seens to be no tine)

provide public transit

pronote density and nei ghborhood cl ustering, decentralized

avoi d depl eti on of environnent

Pattern C (I mm grant Countries)

=> try to influence urban devel opnment

provide public transit

pronote density and nei ghborhood cl ustering, decentralized

avoi d depl eti on of environnent

Local Level Recommendati ons
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Local reconmendati ons nust be nmuch nore specific to the individual

situation of the city.

Future Research

Much nore work in ternms of devel opi ng urban shape norphol ogi es has to be
done. The author envisions that harnonious correlation can exi st between
urban form and environmental features. These harnoni ous correlation wll
be perceived as beautiful and particularly pleasant. It also could be
characterized as being stable and sustainable. O yet in other words, a
preferable city shape is achieved by optim zing the urban netabolisnR for
t he surroundi ng | andscape. During rapid changes of either the environnent
or popul ation (characteristics) the harnony of this correlation wll be
di sturbed. The author further expects to find different patterns and
correlation at different scales. So the harnoni ous urban-environnment
pattern will be different for a popul ation of 10,000 or 100, 000.

A har noni ous rel ati onshi p between urban aggl onerati on and

envi ronment can be described as foll ows:

the urban form conpl enents or assimlates the | andscape, i.e. in color,
form character and scal e3.

the size of the city and its energy and resource demands do not cause
drastic changes in the | andscape.

Beauty, harnony and pl easantness are difficult values to neasure.

It is my be possible to find indicators such as crine rate, rating of

quality of live, mgration rate, traffic congestion to evaluate the |eve
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of conpatibility of the urban systemat its current stage with its
surroundi ng environnent. For the environnment neasures of biodiversity,
decline or increase of renewable resources, fertility of the | and, need
to fertilization in agriculture etc. Since both factors are interrel ated
a depletion of the natural resources in the vicinity of an urban
aggl oneration may as well further decrease the quality of life in a city.

As described earlier, urban formcan be conceived as a result of
the different factors such as culture, technology etc. (Figure 2). Cties
i n the nountai nous countries |like Austria or Nepal and Tibet will have a
different shape than a city in a desert |andscape. G owmh pattern and
urbani zation pattern will be different as well. It is nuch easier to
build a city in a valley on flat ground than on the slope of the hills.
But flooding of rivers in this valley mght be a threat and the valley
ground nust be kept free from devel opnent for agricultural usage. D verse
and rugged topography m ght favor many snaller town over one or two very
| ar ge ones.

In contrast, the desert |andscape m ght favor |arger
aggl onerations along a river or at sone other water source. It wll be
easier to distribute the water within a large city than build a pipeline
to supply many smaller towns di spersed in the | andscape.

Technol ogy is an inportant nodul ator of urban form However, it
tends to exert an increase in energy consunption that m ght be

count erproductive in devel opi ng sustainable cities.

NOTES
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1. Boston and El Paso are different in age. The settlenent of Boston
began around 1630. Boston reached its peak in terns of spatial extend of
city limts in 1912. The first permanent settlenent on the present site
of El Paso was in 1827. It was known by its present nane by 1859 and

formally chartered as town in 1873 (Kennedy, 1992; et. al).

2. Uban netabolismviews the city as an organi sm an open system wth
i nputs and outputs fromand to the environment (H Grardet in Cadman &

Payne, 1990).

3. The conceptual idea of conplenentation of man-nade world and nature is
di scussed in Norber-Schulz (1984). The structure of the natural place is
conpl enented by either adaptation of the sane structure in the man-mde
artifacts or contrasted; i.e. diverse |andscape with nultiple features is
“har noni ousl y" conpl enented by a snall scale architecture with lots of
detailing like we find it in Norwegi an wood carvi ngs. The | arge scale
desert | andscape is conplenented with geonetrical sinple artifacts,

straight lines, square features, nonunental. etc.
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CHAPTER SI X

AJAY GUPTA

CURRENT ECONOM C TRANSI TION | N I NDI A AND | MPLI CATI ONS FCOR OTHER TRANSI TI ONS

I ntroducti on

Since wi nning independence from Geat Britain in 1947, |ndia has
been thrust abruptly into the 20th century. Mdern, industrial, nedica
and infrastructural techni ques have been grafted onto a society stil
characterized by age old beliefs and class structures, w thout
under t aki ng badly needed reforms and dealing with the issues of
inequality in distribution of resources and inconmes. These policy
deci si ons have proved vital for the transitions India has been
under goi ng, one result of not undertaking badly needed reforms has been
the Iimted adaptive capacity of Indian society to change. This has
consequently influenced the trajectory India is taking through its key
transiti on and exacerbated the pressures on |Indian policy makers.
Conpared with other countries in Asia such as Korea and Mal aysia, |India
has certainly not performed well in the sectors of alleviation of
poverty, econom c growth, per capita incone. In this paper | will briefly

address sone vital transitions affecting India, how these created the
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need for change and consequently influenced Indias econom c policy.
A famly of transitions

The denographic is critically inportant to Indias long term
stability. Wth a population of 900 million in 1994 India is currently
t he second nost popul ous country in the world. As figure 1 bel ow shows
from358 mllion in 1958, Indias popul ation has increased dramatically to

its present nunbers.

Figure 1. Population Gowh in India. Source: Wrld Resources Database 1995

The popul ation growth rate in India is currently 1. 9 percent and is not
expected to decrease further at |east until the turn of the century
(World Resources, 1995). The reason for Indias rapid popul ati on expansi on
can be traced to the availability of nodern foreign technol ogy fromthe
west. These technol ogi es were devel oped in the west over several hundred
years during which societal norns concerning the need for large famlies
changed. As birth rates decreased, nortality rates due to technol ogi ca
i nprovenents, also declined. In India, however, the sudden availability
of these technol ogies resulted in death rates declining precipitously
while birth rates remained constant resulting in a boomin the
popul ati on.

Rapi d popul ation growth in India creates many pressures. In rura
areas it «calls for intensified agricultural production to feed the

growi ng nunbers of people, which raises the risk of environnenta
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degradation. Due to the intensification of agriculture, fallow periods
needed for soil to regenerate are overl ooked and cropland | oses fertility
which in turn, creates pressure to convert forests into cropland. Denands
upon forests for fuelwod and grazing increase in tandem w th popul ati on
pressures. As fam |y sizes increase, agricultural plots get snaller and
the need for credit to purchase inputs to intensify production nethods,
or avert hunger, increases. The availability of credit from banks is
inversely related to the size of the plot, which drives poor farnmers to
usurious noneyl enders. The resulting need to repay |loans or to escape
from being trapped in such a desperate situations is one of the reasons
behind rural to urban mgration

I ndi as urban popul ation currently conprises 26 percent of the
countries population and is expected to keep increasing. Public health
spendi ng per capita is over 6 tines higher in urban areas than in rura
areas and urban dwel |l ers manage to earn al nost twi ce the ampunt of their
rural counterparts (World Resources, 1995). Greater access to socia
services in urban areas acts as a nagnet attracting people to cities.
Most Indian cities consequently are ringed with sluns and squatter
settlenments in which typically half of the cities popul ation resides.
The preval ence of diseases rises resulting in increased expenditures by
t he governnent which also has to provide industrial enploynent for urban
dwellers. A large and growing mddle class also creates a demand for
consunmer goods and al so consunes nore resources and energy. Urban
dwellers also tend to be nore aggressive and politically active than

their rural counterparts and exert political pressure which cannot be
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i gnored Therefore expectations on the governnent and demands on it have
risen in tandemwi th increasing expenditures, driving the need for
econom c performance to alleviate these pressures.

Confronted by these conbi ned probl ens |ndias governnment tried to
expand the countrys industrial base to provide enploynent, by building a
nonol i thic public service sector and by intensifying agriculture. Indian
policy makers tried to adopt the best characteristics of capitalismand
soci ali sm and devel oped a form of econony called the m xed econonmy. The
key facet of this was protectionism Foreign access to the |Indian econony
was restricted to 49% of equity holdings in Indian firns and even this
was di scouraged. The state took on responsibility for providing the basic
needs of the people through a |arge public sector which handl ed 18 key
sectors. The industrial infrastructure was conprised nostly of public
sect or conpani es whi ch were, however, m smanaged, poorly run and
consequently incurred huge | osses, draining the exchequer

| nport substitution strategy in which trade and industria
i ncentives were biased in favor of production for the domestic market was
enphasi zed. However, the inward | ooking focus on industrialization, and
t he excessive protection offered to industry by |icensing and exorbitant
inmport tariffs did not put any pressure on industry to reduce costs and
i ncrease efficiency. The result of this protectionismwas that |ndia
could not produce key raw materials which had to be inported. Exports
coul d not keep pace with inports and therefore therefore there was a gap
in foreign exchange bal ances whi ch was post poned by foreign borrow ng and

using remttances fromlndians |iving abroad. |ndian conpani es ended up
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relying nore on costly capital than |abor and industrial growh failed to
generate much enpl oynent. The pattern of investnent becane highly
elitist oriented, energy intensive, inport guzzling and capital intensive.
Fiscal deficits created by punpi ng excess noney into the markets
conprised 11 percent of GDP in 199, 1llimting the governments ability to
i ntervene effectivel y(Ghosh, 1994). The deficit created excess dermand
whi ch coul dnt be satisfied by donmestic production and therefore increased
demand for inports and created an inflationary environment. Inflation
created an upward pressure on interest rates, raising the costs of
production all around which eroded conpetitiveness of |ndian goods
abroad. Rising interest costs added to the governnents debt burden and
played a role in adding to the budgetary deficits. Along with the revenue
and expenditure accounts. See Figure 2 below. The narrow base of the tax
structure, lack of tax on agricultural incone and extortionate taxes
anong the middle to upper class, encouraged evasi on. The expenditure
account was burdened by massive subsidies reaching 2.5 % of the GDP in
1991, public sector and defence spending, therefore the government had to
resort to borrowi ng. The public debt to GDP rati o approaching 60%in
1991, limted the governnents ability to spend on vital social sectors

such as infrastructure, education and heal th(M nocha, 1994).

Figure 2. Central Governnent Deficit. Source: Wrl d Resources 1995

This structural malady reduced India to a mnor player in the
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gl obal econony. The controls on production, |icensing restriction al ong
with high protective walls fostered nonopolistic trends within the

i ndustry. The | ack of conpetition ensured there was no pressure for
change and the technol ogical revol uti on which spread fromthe industria
nati ons to other Asian neighbors passed India by. Indian companies
produced inferior goods which could only be sold in the donestic market.
Since India does not have major reserves of petroleumits reliance on

i nports of petrol eum and other bul k products consuned by the industria
sector required |arge anpbunts of foreign exchange whi ch ensured | arge
trade deficits on a regular basis since Indian industries earned
negl i gi bl e amounts of exchange through exports.

Al these factors increased Indias vulnerability to shocks, to
finance these rising deficits India had to increasingly resort to costly
foreign borrowings. This led to a huge foreign debt and the rise in debt
servi ce paynents further weakened the bal ance of paynents (Singh, 1994).
This situation cane to a head in 1991 when oil prices rose as a result of
the gul f war and forei gn exchange renmittances fromlIndians in the gulf
dried up. The foreign exchange reserves reached an all tine lowwth the
government in danger of defaulting on interest paynents on foreign | oans.
To escape default the governnent took out an energency |oan of $2.2
billion fromthe | MF(Foreign Trade, 1995). Part of the of the conditions
attached to the |l oan were to restructure the econonmy. The governnment used
this opportunity to introduce a conprehensive package of neasures ai nmed
at reformng the inflationary and wasteful tendencies of the economy. A

key poi nt which needs to be made is that although the fiscal crisis of
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1991 precipitated the shift in econonmic policies, these were |ong
overdue. Pressures created by the other transitions were being felt nuch
earlier and the governnment nade a tentative attenpt at economic refornms
in 1984 which were subsequently abandoned. By 1991 pressures and

i ndicators of crises fromthe other transitions could not be ignored any

| onger and provided i npetus for change.

New Economni c Policy (NEP)

The Government of |ndia has begun inplenmenting a conprehensive
package of reforns ainmed at correcting the distortions and weaknesses of
the econony. The reforms fall broadly in to two categories:
stabilization procedures and structural adjustnment package. Stabilization
procedures involved a sharp deval uation of the rupee to 50 percent of its
previ ous value, drastic cuts in fiscal deficits of the governnent and
huge borrowi ng fromthe | M. The acconpanyi ng credit squeeze and rise in
interest rates contained the inflation drastically from 17 percent in
1991 to about 6 percent in 1993 (Sinha, 1994).

The structural adjustnent policies are wi der ranging and are
ai nred at opening up the Indian econony to foreign conpetition and
encour agi ng foreign investnent. Structural adjustnent neasures attenpt to
unshackl e i ndustry fromthe nyriad of adm nistrative and | egal controls
whi ch plague it. Restraints on growh such as industrial |icensing have
been renoved for all new units and expansion of industrial units. Mst
public sector undertakings will soon be privatized and only six areas of

strategi c concern have been reserved for the public sector, such as
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m ning, oil and gas exploration and exploitation, defence. Private and
foreign participation is invited in sone specific areas of these
(Mnistry of External Affairs, 1995).

India is seeking access to foreign capital and technol ogy. Wth
this end in mnd, direct foreign investnent of upto 100 percent is
al l owed and actively courted. Full repatriation of profits by private
foreign investors who want to set up wholly owned power generation units
inlIndiais also feasible. An area, India is actively courting foreign
investment in is the power sector. India needs to double its existing
power generation capacity which would only be possible with foreign
technol ogy and hel p. Donestic industries have al so been deregul ated and
del i censed and foreign capital and foreign equity participation is
encouraged in |Indian conpani es. According to Indias Finance mnister the
journey on the road to self reliance has begun. Self reliance in todays
world neans the ability to earn foreign exchange to pay for al
i nports(Singh, 1994). Wth this end in mind refornms in export and inport
pol i ci es have been undertaken and formthe cornerstone of the new
program Integrating Indias economy with the world econony is expected
to increase conpetition, flow of capital and technology to India and | ead
to nore growt h and increased enpl oynent. From a stage of believing,
governnent regul ati ons woul d ensure social justice, the current
government has switched to a belief of market nmechani sns ensuring grow h
and eventual |y poverty alleviation. The planning process and the public
sector will take a back seat and market forces will be relied upon. Sone

key features of the new policy are discussed bel ow.
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Rel i ance on Foreign Capital and Debt

The i npetus for adopting reforns was provided by the critically
| ow state of foreign exchange reserves in 1991. An energency | oan of
$2.2 billion was taken out fromthe |IM to tide over the crises. Today
t he exchange scenario is | ooking much better with reserves standi ng at
around $27 billion, enough exchange to pay for eight nonths of
exports. (Mnistry of External Affairs, 1995). However, Indias net

i ndebt edness has increased sharply by $18 billion. Adding to the existing

i ndebt edness of $ 75 billion, shown in figure 3, Indias external debt is
expected to rise to $93 billion making it the second | argest debtor
nation in the third world after Brazil, see figures 3 and 4, bel ow

I ndias public debt to GDP ratio is approachi ng 60 percent of GDP

I nterest paynents on servicing foreign debts currently make up 4.5
percent of GDP and over 50 percent of current expenditure, as cas be
seen fromfigure 4 debt service expenditures are approxi mately equal to
current borrow ng, which is creating a short sighted, cycle of incurring
nore debt to service interest paynents (Sinha, 1994). South Korea and
Mal aysi a avoi ded the debt trap during the 80s even though their debt was
much hi gher. They did this by a fast expansion of exports which reduced
their debt service to exports ratio. On the other hand Brazil and Mexico
got caught in the debt trap in the early 80s with debt to GDP rati os of

about 31% because of slow growth of their exports.

Figure 3. External and Long Term Public Debt.
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Fi qgure 4. Debt Servi ce Expenditures and Current Borrow ng.

Source: Wrld Resources Database 1995

India is trying to attract foreign capital for investnment in
i ndustries and infrastructure. The NEP is pronoting joint projects and
equity participation in India and allow ng upto 100% equity
participation. It is particularly trying to attract investnent in power
generation and utilities. Foreign investors have poured nore than $ 1
billion into the econony and an additional $ 5 billion into the stock
market. The U.S. is the single |argest investor with forty percent of the
i nvest nents approved during the period 1991-1993 (Foreign Trade, 1995).
The main areas of investment so far are in oil refining, power generation
and consunmer goods. Investnent in India however, is still hanpered by its
continuing low credit rating. Standard and Poors, a leading U.S. credit
rati ng agency recently decided to keep Indias long termcredit rating at
BB+ whi ch is non investnent grade (Prasad 1994). Despite this setback
foreign investnment is expected to increase dramatically due to the
i ncentives provided by the governnent such as automatic approval of
projects, profit repatriation and convertibility of the rupee, use of
foreign brand nanmes. Indias decision to join GATT is also going to be a
factor in this regard
Export- | nport

India plans to achieve a high rate of growh and avoi d the debt

trap which has plagued countries |ike Mxico, through a policy of
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aggressively pronoting exports and reducing its dependence on inports.

India wants foreign conpanies to set up bases for global operations and
generate exports. India has several characteristics conducive to this. It
has a vast pool of skilled technical manpower and a devel oped industria
base. It has a history of entrepreneurship and a | egal system which
countries |like China | ack. Underscoring this, exports soared 20 percent
in 1993 conpared to 1992 however, inports have al so i ncreased by 23.9%

and as in the past continue to outstrip exports, see figure 5 bel ow

Fi gure 5. Exports vs | nports

Exports are |inping because of the higher rate of donestic
inflation conpared to other countries worldw de. This raises production
costs which prices Indian goods out of foreign markets. The trade deficit
has therefore continued to increase to 2.2 billion in the first four
nmont hs of 92-93 as opposed to 770 million during the sane period in 91-92
(Prasad, 1994). Mbst assunptions of India being able to repay its debt
and interest paynents have been nade on the basis of assunptions of
exports outstripping inports. This seens uncertain given the current
wor | dwi de recession in devel oped countries and the col |l apse of the Sovi et
Uni on which accounted for 16 percent of Indias export market (Sinha
1994). Korea and Mal aysi a avoi ded the debt trap in the early eighties by

vi gorous expansi on of exports when the world econony was nore open and
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boom ng. In the nineties this achievement may be harder to duplicate.
According to the 1992 human devel opnent report of UNDP, 20 out of 24

i ndustrial countries are nore protective today than they were 10 years
ago (UN, 1995). Although it is too early to tell, exports are expected to
i ncrease since profits fromexports are exenpt fromtaxes and foreign
conpanies will be allowed to repatriate profits, India is specifically
targeting intra firmtrade i.e. conpani es obtaining conponents for
products fromdifferent areas for its exports. This is where Indias |arge
skill ed manpower base and infrastructure and resource base will hopefully
make a difference.

Gover nment Expendi tures and Revenues

The NEP intends to reduce governnment expenditure in the market and
redirect it towards social and poverty alleviation progranms. Sick public
sector enterprises will be closed and phased out and foreign equity
participation invited where ever possible. Public sector nmonopoly will be
mai ntai ned in six key sectors, sone with foreign assi stance. The
government intends to focus nost of its expenditures on several key areas
such as defence, poverty alleviation prograns and creating enpl oynent.
The NEP intends to cut all subsidies including those to agricultural and
to rural industries. No action has however been taken to reduce the

bl oat ed admi ni strative expendi ture. The continuous increase in governnent
expendi ture particularly in budgetary subsidies together w thout
reform ng the tax system and continuing |osses in the public sector have
al so contributed to the budgetary gap

Tariffs have been rolled back fromnearly 300 percent to peak
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rates of 50 percent with nbst duty rates unified at 25 percent (India
Budget Statenment, 1995-96) with further reductions planned. The conpl ex
and inefficient tax structure which is a cause for concern has been
rewor ked to reduce custons and exci se taxes and corporate taxes and
personal tax exenption limts have been increased. However, it is stil
far to narrow with the bul k of the governments revenue conmi ng from excise
taxes and taxes on interstate commerce. Agricultural income and rural
i ndustries are not taxed which excludes 70 % of the population fromthe
tax net. Al though the nunber of Indians paying taxes is |low, for those
who do pay taxes, rates are high, therefore evasion is ranmpant. The
government is attenpting to widen its tax base and has proposed
establishing a tax on agricultural income. Due to political opposition
this has not been inplenmented therefore, the governnents revenue
gathering abilities are severely limted.
Fi scal Inbal ances, Inflation and growth

The NEP succeeded in bringing the rate of inflation down from 17
percent in 1991 to about 6 percent in 93. The fiscal deficit has been
brought down from 11 percent of GDP in 1991-92 to 5 percent in 92-93
Economi ¢ grow h has been a nodest if unspectacular 5 percent and the
stock market is trading near its all time high (Sinha, 1994 and Foreign
Trade, 1995). However, with the popul ation also growing at 2% per annum
India has to aimat a higher rate of growth to record a inprovenent in
the standard of living of its people. According to the eighth five year
pl an, the nunber of persons requiring enploynent would be 58 million

during 92-93 and 94 nillion during the 10 year period 92-2002. These
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conprise a 23 mllion backl og of unenploynment in 92, an esti mated
increase of 35 million in the |abor force during 92-97 and by another 36
mllion during 97-2002. The adjustnent neasures will also add an
estimated 11 million to the list of the unenpl oyed. These figures inply
the real growth in enpl oynment generation should be about 4.5 percent per
annumif full enploynment is to be reached by the end of the eighth plan
and 3.5 percent if it is to be attained by the end of the ninth plan
(Sinha, 1994).

There are criticisns that the reductions in deficit have been
brought about by the soft option of reducing capital expenditure and
post poni ng settlement of dues to donestic creditors. The adverse effects
of this, on investnent, growth rate and enpl oynent generati on are a bonb
in waiting The governnments plans to close |arge public sector firms will
al so create a | arge anobunt of unenpl oynent. The gover nnent hopes that
these will be absorbed by new enterprises which will also provide ful
enpl oynent. However, if production trends continue as in the past nost of
the new enterprises and projects will tend to be capital intensive due to
the availability of |arge anpunts of foreign technology, foreign is
geared toward enploying as little |abor as possible.

I mplications for other transitions
Denogr aphi ¢ Transition

There are vast denographic differences anong |ndias various
regions. The transition fromhigh to low fertility is nearly conplete in
some states, notably Kerala and Tami| Nadu in the south, with average

fertility rates of two children. |Indias demographic vulnerability is
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concentrated in a few states in the north, nost notably Bihar and Uttar
Pradesh which have fertility rates as high as eight children per wonman.
The inpetus for popul ation growh can be traced to the inequalities which
characterize Indian society. People are not poor because they have |arge
famlies, they tend to have |arge fanmlies because they are poor since in
this case wealth flows fromchild to parent. Large famlies are in the
econom c interests of poor parents, in a situation |like this having nore
children is a sensible and rational thing to do. Countries such as Sri
Lanka and even Kerala a state in India, which have carried out |and
reform reduced inequalities and nade efforts to i nprove the wel fare of
rural masses have tended to be successful at reducing fertility rates
(Murdoch, 1988). Landl essness is high in India, with percentages of
agricul tural |andless households estimated to be 15 percent. Even nore
inmportant is the proportion of small hol der househol ds, whose | andhol di ngs
are too small to provide a sustainable livelihood, with the percentage
bei ng about 40 percent (U N., 1995). Therefore a necessary step in order
to slow the inpetus for population growh is to undertake social and
economic reforns to raise the status of the poor and their standard of
I'iving.

I ndias NEP which will nost likely, w den inequality and income
gaps. The econonic reforms could also result in higher prices of
necessities which will be market determ ned, instead of controlled by the
authorities, which will place an additional burden on the poor. The |ack
of enphasis on rural planning and paucity of funds to do so will make it

harder to arrest the popul ation growth rate, corresponding benefits in
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enpl oynment and i nconme generation, GDP growh rate nmay be offset to an
extent by the increased popul ati on. Consequently governnent expenditures
will also rise in this regard. A larger population will place even
greater pressure on the natural resource base in India and create denmand
for nore cropland, agricultural products and demand nore services,
effecting the agricultural transition and exacerbating rural to urban

m gration.

Agricul tural Transition

About 70% of Indias population is still agricultural and rura
based. Over the | ast four decades India has nore than tripled food
production, due to green revolution inputs of fertilizes, pesticides and
better seeds. As figure 6 below, illustrates cereal production has
i ncreased from 85 thousand tons in 1961, to 200,000 tons in 1989, this
has been acconpani ed by a greater percentage increase in fertilizer

consunpti on.

Figure 6. Cereal Production and Fertilizer Consunption

Source: World Resources Database 1995

Wth the increasing intensity of agriculture however, cropland

has been losing fertility at an increasing pace as fallow periods
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necessary for soil to regenerate are overl ooked. Soil degradation such as
salinization, loss of nutrients and erosion seriously affect 85 mllion
hectares of |and(Wrld Resources, 1995). Since the total anbunt of

cropl and has not declined it can be inferred as cropl and has been
abandoned, new margi nal forest areas have been brought into forest
production, thereby accelerating the |oss of forests. As noted earlier
popul ati on pressures have fragnented fanmly plots and increased
intensification of agriculture. Therefore if the poor own land it is
unproductive and they lack the credit to inprove it. Large farmers may
take over small plots, since credit is readily available to them these
farmers tend to practice capital and input intensive agriculture which
di spl aces margi nal farmers. Marginal farners will be hit hardest by the
NEPs goal of renoving subsidies and may intensify unsustainabl e and
environnental |y destructive farm ng practices. To the extent that |and
fragnentation is not matched by the introduction of intensive and
environnental |y sustainable agricultural techniques, the farmers with
exceedingly small plots will be forced to mine their |and, by shortening
fall ow periods, cutting remaining trees, or by migrating and engagi ng in
ecol ogical ly destructive practices of |and extensification on margina

| ands.

The thrust in the current NEP is to pronote application of green
technol ogi es, therefore there is an inplicit thrust towards favoring
|large farners in the NEP. The focus on pronpting exports of farm products
will also favor |large farners and provide an incentive for |arge factory

farms. The governnent is also renpving procurenment quotas for grains and
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staples. An inplication of this is the non availability of grains for the
donestic market. For exanple, despite 91-92 being a bunper year for wheat
harvests and India growing nore wheat than the U S and Canada conbi ned,

| oosening of restrictions led to hoarding by farmers and traders despite
the high prices offered by the governnent. The government eventually had
to inport 2.5 mllion tons of wheat fromthe U S. and Canada at high

cost (Gupta, 1994). G ven the NEPs goal of renpbving all subsidies and
letting the market determine prices, this does not bode well for the poor
who cannot afford to pay high prices for necessities. Although the per
capita availability of food has increased, from 1975 to 1989 the tota
proportion of households w th adequate nutrition has renmai ned the sane 50
per cent of agricultural workers are still malnourished. Fromthis it can
be inferred that food resources are being appropriated by the affluent
section of society, evidenced in the sharp rise of consunption of neat,
poul try and dairy products.

On the flip side application of better agricultural technol ogies
could inprove water efficiency, introduce nodern soil conservation
procedures and genetic technol ogy and help raise agricul tural outputs,
whi ch might |ead to declining prices. However, intensifying agricultura
production by applying nodern capital intensive farm ng techniques wl|l

likely, lead to w despread rural unenpl oynent.

Ur bani zation Transition
The urbani zation transition is driven in India by the dual forces

of rural to urban mgration and exi sting population growth in cities.
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Popul ation pressures in rural areas as well as declining productivity of
agricultural lands and shrinking plots drive mgration. Since the average
urban citizen manages to earn nore than his rural counterpart, migration
i s | ooked upon as a viable neans of escape from a desperate rura
situation and a way to repay debts. |India has the second highest nunber
of urban dwellers in the world at a total of 220 million or 26 % of the
popul ati on. According to projections nmade by the Wrld Resources
Institute in figure 7, Indias urban population is going to increase
steadily with a corresponding decline in the rate of growth of rura

popul ation reflecting the transformati on froma predonm nantly agrarian to

a manufacturing industry based economy.

Figure 7. Rural vs Urban Popul ati on. Source: WRD 1995

Public health spending per capita is over 6 tinmes higher in
urban areas than in rural areas (Wrld Resources, 1995). The urban poor
al so have greater access to social services, such as health care, than
their rural counterparts which acts as a magnet driving urbanization
I ncreased urban pressure could anplify the urban probl ens of congestion
and pol lution. Mdst of Indias cities are already near full capacity or
have exceeded it and a third to a half of residents live in sluns,
squatter settlenents or the pavenents. Mst urban areas already face

shortages in drinking water, energy, garbage disposal (Wrld Resources,
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1995). The spread of the plague in 1994 which was concentrated in | arge
cities highlighted the role urban areas play in the spread of diseases.
The contribution of Indias urban sector to net donestic product
rose from29%in 1950-51 to 60%in 1990-91(Wrld Resources, 1995) Most
of the enploynent in manufacturing, trade, commerce and transport is
concentrated in urban areas while the rural sector is |argely
agricultural. In India the planning process is heavily biased in favor of
urban areas to the detrinment of rural areas, borne out by the pattern of
al l ocation of resources, industries are generally not located in rura
areas unl ess they pollute. The availability of enploynent opportunities
in urban areas will attract rural popul ations especially since the goa
of the NEP is to increase jobs in urban sectors and shift the enpl oynent
pattern fromagricultural to industrial. Uban popul ati ons al so
increasingly determne the countries political goals and the shape of its
policies. Not surprisingly the greatest demand for change and conti nued
reforms cones fromthe urban m ddle class, who stand to benefit nost from

t hese changes.

Forestry and Toxicity

The denographi c, agricultural and urbani zation transitions in
turn will affect the forestry and toxicity transitions. Forested areas
whi ch covered 40 percent of the land area in 1947 has declined to 19
percent. Although forests are currently not shrinking, degradation is a
serious problem denuded wastel ands cover 130 million hectares(UN, 1995)

whi ch may have been degraded cropl and abandoned in favor of converting
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forests into farm and. As nore |and is degraded and abandoned due to the
increasing intensity of agriculture, nore forestland will be brought
under cul tivation. These | ands are vul nerable to erosion and cause

fl oods exacerbating probl ens el sewhere. Popul ation pressures in rura
areas place demand on forests for fuelwod and grazing. Indias forests
can sustainable provide an estimated 41 mllion cubic neters of fuelwod
per year, yet demand is estimated to be 240 nmillion cubic neters. As

Fi gure 8, bel ow shows even exponential growh in fuel wod production

cannot produce enough fuel wod, to satisfy demand.

Fi gure 8. Act ual Fuel wood & Charcoal Production and Projections Using

Curve Fits

Source: Wrl d Resources Database, 1995

Thi s demand has increased in the wake of the reforns follow ng
i ncreased prices of comercial fuels such as kerosene. Studies show heavy
demand for fuelwood in cities (U N, 1995) consequently forest cover
surroundi ng urban areas is being reduced. Fuelwod is also being diverted
fromthe rural areas where was a non conmercial product to urban narkets.
Shortages in rural areas induce illegal collection wthout consequent
replanting. In addition 25 percent of Indias 400 mllion |ivestock graze
in forests which have a estimated capacity of only 31 mllion. Urban
areas al so create nore demand for tinmber and paper, As Figure 9, bel ow,
shows from 1980 to 1990 paper production rose 105 percent acconpani ed by

a significant increase in wood production ( Wrld Resources 1995).
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Popul ation growth increasing the intensity of agriculture which further

| eads to urbanization will only serve to increase pressures on forests.

Fi qure 9. Sawnwood and Paper Production in Thousand Metric Tons.

Sour ce WRD 1995

U ban areas al so create a demand for energy which results in
| arge hydroel ectric projects, intensified coal production and consunption
whi ch rel ease pollutants. Suspended particular matter and sul phur di oxi de
constitute a major portion of the atnospheric pollutant |oad in many
cities in India and cause respiratory problens especially anmong children
for exanple 3 out of 5 people in Calcutta are estimted to suffer from
respiratory diseases related to air pollution. Uban and industri al
growm h emt greenhouse gases and ot her pollutants, em ssions of carbon
di oxi de, a greenhouse gas have increased dramatically, in the past two
decades. Level s of suspended particulates in nost cities consistently
exceed WHO standards. Most urban settlenents in India exist wthout
proper sanitation and waste di sposal nethods ot her than the nearest
river. According to a survey conducted by the Central Pollution Contro
Board in 1988, of 212 cities with popul ations of nmore than 100, 000 only
71 had sewer systens. of the 6.5 billion l[iters of sewage generated daily
in the 12 najor netropolitan areas, only 1.5 billion were collected

(World Resources, 1995).
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Fi gure 10. CO2 Eni ssi ons. Source: WRD 1995

One of the challenges India faces over the next several decades
is how to speed econom c growt h wi thout exhausting the resources upon
which growth relies. Environnent health is of inportance to |ndias
future. Economic growth may create capital to invest in environnmenta
protection, better technology and efficiency can make a positive
contribution. For exanpl e cookstoves can inprove fuel wod efficiency,
thereby alleviating pressures causing forest degradation and reducing
demands on wonens tinme which could be spent on being educated and
| earni ng marketabl e skills. Heal th hazards associated w th burning
bi omass fuel s which expose mllions of wonen to high | evels of harnfu
substances will be | owered by adopti ng cookstoves and ot her devices |ike
sol ar cookers. India currently has the |argest solar cooking programin
the worl d, having sold over 250,000 by 1993(UN, 1995). However, India
needs nodern environnmental nanagenent techni ques and environnental |aws
need to be enforced. A conprehensive Environnental act was promnul gated in
1986, conpliance, however has been | ax and npbst state governnents have
not shown much interest in enforcing regulations. Regul atory agenci es
al so tend to be understaffed, underfunded and vul nerable to political and

nonetary pressure.

Critical |ssues
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It is only when people can satisfy their needs, have control over
the resource base and have secure tenure to land that the long term
requi rements of environmental protection can be satisfied. In practice
envi ronnental val ues and their associ ated social costs are often regarded
as secondary considerations, to be shifted onto other parts of society or
future generations. In India the opportunity costs of resource saving
technol ogi es tend to be prohibitively high for the poor, whose production
and mai ntenance strategy is shaped, instead to derive short term benefits
fromthe avail able natural resources. The costs of resource depletion and
degradati on are externalized and sacrificed by both industry and the
poor, alike. Rural famlies are characterized by high fertility
preferences, faced with limted access to capital, inproved technol ogy
and ot her production inputs, they can often exercise effective contro
over only one input, their owm fam |y | abor

Because the sane factors nay be responsible for both high
fertility and environmental | y unsustai nabl e resource use practices, their
identification is inportant for the search of policy responses that may
effectively integrate environnental, econom c and denographi ¢ concerns.
Governnments can al l eviate or exacerbate the stresses farmers experience
in maintaining their livelihood, through pricing, nonetary policies, |and
reforns, access to institutional credit, devel opnment of infrastructure
and provi sion of health, education and contraceptive services. These
policies can exert considerable environmental inpact by altering the use
of land based resources. These sanme policies can influence fertility

behavi or through their effects in the costs of and returns from children
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The environnental effects of the different transitions India is
under goi ng have not been experience or have only been dinmy perceived in
the past, a nunber of their conponents cannot be fully anticipated unti
they actually occur, at which tinme it may be too late to counteract them
Hence there is a challenging task to choose an appropriate [ong term
strategy when standard short term solutions such as narket forces may
not be able to provide sufficient insurance against the risks associated

with the various transitions.

Anal ysi s and Policy Recommendati ons

The | ndian econony is going through a critical transition at the
present. How India enmerges fromthis transition will have broad
inplications for its populace and will determ ne the face of nodern
India. India badly needs nobdern technol ogy, the efficiency it brings and
resul tant conpetition to its conplacent industries. The infrastructure in
India is inadequate and demand has far outstripped supply in nmany sectors
such as energy generation. Wth a huge and ever expandi ng popul ation
I ndia needs to husband its resources, discourage wastage and pronote
their effective usage, which nodern technol ogy has evol ved to do.

Based on | ndi as past performance and w deni ng i ncone distribution
gap, increasing inequalities and inflationary tendencies it can be
inferred, the past econom c nodel was not working well. In this regard
the NEP is a nmuch needed shot in the arm Rapid econom ¢ growth and
efficient industrialization is possible through outward oriented policies

for trade because they encourage efficient firnms and di scourage
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inefficient ones. Creating a nore conpetitive environnment for both
private and public sectors pronotes higher productivity and growth
produci ng a favorable effect on poverty alleviation

Sone surface indicators however, do not seem encouraging, |ndia
is currently caught in a debt trap which is eating up nost of its current
expenditures with the result the government cannot play a role in the
econony and protect the poor from market fluctuations. Due to exports not
keeping pace with inports the trade deficit has w dened, creating
probl ems repaying debt,. How I ndia handles the debt trap will determ ne
whet her it follows Brazil and Mexi cos form of devel opnent or Koreas.
Unfortunately India is going through its transition at a tinme when nost
wor | d economi es are not growing and are in recession and are thensel ves
| ooki ng for markets. Mst of Indias inports since 1991 have tended to be
of consumer goods, foreign conpani es seem keen on exploiting |Indias
|large middle class of 300 mllion who can afford to buy consunmer goods.
Even U S. trade literature touts Indias huge narket not its potential for
i nvestment (U. S. Dept. of Commerce, 1995). Therefore a short term
solution m ght consist of, not elimnating tariffs conpletely and
restricting inport of consuner goods for the tinme being until the foreign
debt and bal ance of paynments deficit is resolved. O herw se the burden of
payi ng for the consunption of the well off Indian classes will fall on
the Indian governnent in the form of increased foreign debt burden. Wile
foreign technol ogy and hel p in needed areas |ike energy generation
infrastructure should be welcone it is premature to throw open the Indian

market to firns bent on exploiting it.
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India al so needs to be wary of foreign capital. Foreign capita
can create great social costs if it dom nates the countries productive
resources. By benefitting only the wealthy and foreign investors, it can
accentuate inequalities and expose poor to market fluctuations beyond
their control. The poor often end up paying for capital which they never
want ed, benefitted fromand only nade their condition worse and
pur chasi ng power drop. India should not forget that foreign capital does
not seek to denocratize nations but seeks the highest possible returns.
Therefore a path should be laid out that of fers opportunities to direct
capital investnent in socially nmeaningful ways w t hout jeopardizing
nati onal sovereignty and public and environnmental health (Adapted from
Cervantes, 1993).

Structural issues may not al so be resolved by a nmarket friendly
approach. Many countries which have relied on narket forces for growh
i ncl udi ng Korea and Japan, inplenmented radical |and refornms before they
enbar ked on a high growh path. Privatization of social services cane
after a | ong period of governnent operated services, after people were
able to pay for them(Sinha, 1994). The free market operates efficiently
within a given structure of the economy. If a given structure is highly
unequal the market will only reinforce it. Since the market takes care of
effective demand only, it does not respond to the needs of poor people if
not backed by purchasing power. So far economic growmh in India has
resulted in increasing concentrati on of econom ¢ power and w deni ng
inequalities, elitist oriented production structure, declining growth of

enpl oynent, rising prices and growi ng social tensions. The NEP based on
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trickle down econom cs and the purchasi ng power of the top 30 percent of
t he popul ati on does not reverse this trend. It will have an i medi ate

i npact on 200 million people the other 700 million will see only pain in
t he begi nni ng.

Therefore the governnent has to bal ance |iberalizing the econony
wi th some nmeasures to protect the poor and enpl oynment generation schenes
which it intends to do. However, due to the resource crunch there has
been a near stagnation in the governnents outlay for social services for
the past two years. The governnment therefore has to increase revenues and
take care of foreign debt. This will be a hard task considering interest
on debt consists of 50 percent of current expenditures. Ot her countries
such as |srael and Mal aysi a have successful |y negoti ated debt wite-off
fromthe |M and India could try to the sane or negotiate nore favorabl e
terms. Due to political pressure the governnent has not been able to
reduce expenditures by closing sick public sector units and increase
revenues through broadeni ng taxes. Unless these neasures are carried out
they may | ead the government to increase borrow ng and postpone spendi ng
on critical items |ike popul ation planning, poverty alleviation and
ecol ogi cal regeneration

The | arge nunber of unenpl oyed people is also a serious problem
especially since this number will increase as sick public sector firns
are closed. It is estimated the stabilization programwi |l create extra
unenpl oynent of at least 8-11 mllion people who may not be absorbed by
new enterpri ses(Ghosh, 1994). The NEP is bound to create greater

inequalities in the short run and greater unenpl oynent problens since new
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technol ogy tends to be nore capital intensive than |abor intensive.

A focus on enpl oynent generation and a feasible strategy for
devi sing the sane seens to be missing, in the NEP. Cenerating enpl oynent
for 700 mllion people is not possible without having a | abor intensive
m x of technol ogy. The NEP is geared to do just the opposite. In a poor
country the conposition of growth nmay have greater rel evance than the
rate of growth. Since the principal constraint in India is capital
i nvest mrent shoul d be allocated in areas where the anount of capital used
per unit of output is low, as Table 1 shows, agriculture, therefore
beconmes the prinmary candi date for a hi gher share of investable resources.

(Chosh, 1994).

Tabl e 1. Capital Qutput Ratios Under 5 Year Devel opnent Pl ans

1950-55 1955-60 1960-65 Annual Plans 1965-70 1970-75 1975-

80 1980-85__

Agricul ture 2.48 2.51 4. 37 1.96 3.63
3. &5 4.75 6. 56

Manuf act uri ng 5, B2 7.49 6. 67 29.76 11. 64
8.73 6. 96 7.63

Source: Ghosh, 1994

In the field of rural and agricultural devel opnent there is

file:///CY/545/1995/gupta.htm (29 of 35) [6/18/2008 10:57:16 AM]



545\gupta

hardly any change fromthe approach of treating them as appendages to the
mai n devel opnent program G ven that 70 percent of |ndias population is
rural based and that is where the highest incidence of poverty is, this
is a serious |apse. Spending on rural industries has renmai ned stagnant.
whi ch has followed the exanple of earlier plans of treating rural areas
as incidental to the planning process. The view of the NEP seens to be
that rural and agricultural jobs are not productive consequently, there
is a focus on encouraging rural to urban mgration. In the words of
I ndi as finance m ni ster Mannohan Singh and architect of the NEP earlier
industrial growth failed to attract the poor away fromrural areas. Wth
70 percent of our society still dependent on farmand rural sector jobs,
India is one of the npbst stagnant societies in terns of novenent of |abor
towards nore productive industrial jobs. Therefore the faster pace of job
creation in the NEP would shift workers fromless productive rural jobs
to nmore productive urban jobs (Singh, 1994).

Inferring fromthis statenent the intention of the NEP seens to
be shifting rural and agricul tural popul ati ons to urban areas and
replacing traditional subsistence agriculture with capita

intensive agriculture. The industrial infrastructure would therefore have

to absorb the bulk of India s popul ation which

m ght

not

agriculture. The industrial infrastructure would therefore have to absorb the
bul k of Indias popul ati on whi ch ni ght not

be possible. This also has alarmng inplications for other transitions,

al t hough popul ati on grom h may decrease as a result of increased access to

heal th services and contraceptives and greater value of fenale |abor,
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urban squal or woul d be greatly increased. Epedi m ol ogi cal risks woul d

certainly increase as squatter settlements boom The toxicity and forestry

transitions woul d be inpacted as em ssions and outfl ow of sewage and

wast es woul d i ncrease and becone concentrated spatially. The al ready overburdened

heal th, sanitation and infrastructural facilities would collapse. Demands for

energy woul d increase and lead to nore pollution. As noted earlier governnent

expendi tures on the average urban resident are nuch higher than the rura

counterpart, therefore governnent expenditures would greatly increase.

Si nce urban popul ati ons tend to be nore aggressive, pressures on the

government for changes could increase accelerating the rate India takes

through its key transitions. This would further |ower the adaptive capacity

of society and determne the trajectory and final outconmes of the transitions.
So far the government seens to be taking a slow consensus based

approach to reform The slow rate of nmovenent through the transition may

be critical in enhancing Indian societies adaptability to change and may

ensure negative effects are dealt with. The trajectory India takes

through its economic transition will be determ ned by Indian policy

makers who at the very |least are conscious of the need to be re-elected.

Their response to this factor will determ ne the outcone of the

transitions India is facing.

The | PAT Par adox
I mpact (1) on the environnent is based on the interaction of

popul ation (P), affluence (A and technol ogy used (T). | = PAT (Ehrlich
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1990). The inpact on the environnent is related to the nunber of people
and the ampunt they consune. Sinply put a |arge nunber of poor people
will place pressure on |limted resources and have a | arge i npact on the
environnent. This inpact, however, is |essened if they are poor and they
are relatively poor thereby consum ng | ess. Technol ogy plays a role in
determ ning i npact, traditional |abor intensive technol ogi es and advanced
capi tal intensive technol ogi es which produce nore froma given resource
with | ess pollution, have the |least inpact. In between are the,

i nt ernedi at e cheapt echnol ogi es i n vogue throughout the devel opi ng world
whi ch have the npst inpact and cause wast age.

Affl uence causes a |arge inpact on the environnment. Rich people
consunme nore per capita than poor people, place nore denmand upon
resources and industrial processes. Satisfying demands by the affl uent
classes will drive the industrial system and use nore natural resources
for energy and raw naterials em ssions of pollutants fromindustria
processes woul d be expected to increase. As Figure 11 shows there is a
I ink between increased GDP and fuel production which causes pollution. In
India commercial fuel production and consunption have closely mrrored

i ncreases in GP

Figure 11. Enerqgy Trends vs GDP Source WRD 1995

In order to decrease the fertility rate and arrest popul ation
growmh India first needs to increase affluence. In other words incone

inequalities need to be | essened and people need to be nade affluent in
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order to renove the incentive to have children. Affluent people however
pl ace nore demands upon the environnent an have nore inpact than per
capita than poor people. Thus India is caught in a catch 22 situation

sol ving whi ch needs a multi-pronged approach. Rather than pinning al
expect ati ons and hopes on market reforns it nmight be wise to take a

| esson fromthe exanple of Kerala a state in South |India which has made
remar kabl e strides in areas such as health care, education and popul ati on
control. Over several decades, the state governnent carried out |and
reform nmandated education through the tenth grade, instituted a m ni num
wage and the right of |abor to organize and built the npbst extensive

nmedi cal facilities in India. The results are inpressive: despite a per
capita income of about $ 300, nany indicators such as literacy, infant
nortality, and |life expectancy are close to industrialized countries with
far higher per capita incones. More inportantly, it also has the |owest
fertility rate with an average of just 2 children per woman which is

repl acenent | evel
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CHAPTER SEVEN

ALLENN HAN

ENERGY RECOVERY FROM LANDFI LL GAS

It may be garbage to everyone el se, but to us, its gold.

-M . Canpbell, plant manager for GSF, Allentown, Pennsyl vania

I nt roducti on

Soci al expectations in current tinmes show a grow ng support for
conservation prograns such as curbside recycling, conservation education,
and alternative energy sources including reclamtion. Mich of the state
and federal governnent is follow ng suit through grants, tax breaks, and
ot her such incentives. One such practice is the recovery of landfill gas
for energy use. Methane gas conprises alnost half of the gas generated
fromlandfills. Since nethane is highly conbustible and has qualities

simlar to the common natural gas used in many hones and busi nesses
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across the country, the recovered gas nmay be used as an alternative or
recycled formof energy. This project will exam ne a few of the basic
facets required to devel op such a technology in the United States with
the intention of creating a general protocol to apply toward any part of

the world. There will be four main areas of concern including

construction and operation, econom c analysis, social inpact, and gl obal
feasibility.
Construction and operation considerations wll include factors

such as location siting, physical restraints, naintenance, and the
ability of the landfill to adapt to fluctuating situations such as
popul ati on.

More enphasis will be placed upon the two inportant areas of
econom cs and social inpact. The econom c analysis wll prove to be
extrenely inportant in that the cost effectiveness may well determ ne the
feasibility of such a project. First, it is necessary to determ ne
whet her sufficient funding can be net to cover capital costs. |f the
capital cost can be net, the operational cost will then take precedence.

Social inpact will play a major role in many decisions. How w ||
It affect the community and their perceptions? What are the |ocal health
concerns and how w Il they be discovered and addressed? Property val ue
wi Il be of great concern to nmany hone and busi ness owners surroundi ng the
| ocation. Politics will enter heavily into the decision of both the
construction and operation of the landfill. Howw Il this affect peoples

attitudes toward ot her such projects as incineration and hazardous
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waste? |f governnent funded or supported, the publics opinion of the
governnment in general and all its other projects, related or not wll
probably change. Whether it is for the better or for the worse wll
depend upon their attitudes toward the landfill project and howit is
handl ed. Thus there will be the question of how to increase public
awar eness, understandi ng, and communi cation. This may prove to be the
central issue of social inpact.

Finally there will be an attenpt to extrapolate the results to
apply to various situations around the world. This wll be done in order
to obtain a clearer answer to the ultinmate question, is w despread use of
this growi ng technol ogy both feasible and acceptable? This section wll
pul | together the issues and results fromthe other three areas and wl|
use the transition theory proposed by WIlliam Drake in Towards Buil ding a
Theory of Popul ation Dynamics: A Famly of Transition as an aid to
policy-makers. This theory states that a period of upheaval occurs when
a set of related variables do not switch frombeing parallel in a
si mul t aneous fashion. The transition occurs as the remaining vari abl es
catch up with the vari abl e already changed (Drake, 1993). There wl|
al so be an attenpt to create a | oose protocol for deciding whether a

recovery systemcan be built and how to begin building it.

The price of black gold and the incentive to find an alternative fuel

Just last year, for the first tinme in history, oil inmports to the
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United States accounted for nore than half of the nations oil consunption
W th every update in 1995 breaking a new historical record. The Cinton
adm ni stration has declared rising oil inports a threat to nati onal
security (Myerson, 1995). It has been denonstrated that increasing the
world price of oil from$28 dollars a barrel to $50 dollars a barrel
woul d cause a greater loss to the U S. than to any other country, thus

I npl yi ng an enbargo against the U S. would be very successful. A |ook
back through history at the two oil price shocks of the 1970s has proven
t hat dependence upon inported oil is costly and that an increase in

I mported oil wll also increase the risk of disruption. This disruption
can be neasured through the price of the energy. Figure 1 shows the
price of oil peaking during the oil crisis of the md 70s then dropping
down to the approximate level the United States is experiencing today.
Per haps the nost startling depiction, is the trenendous anount of
fluctuation of the price of oil conpared to that of natural gas, which
has remai ned rel atively constant throughout the past decades. High oi

i mports, therefore, put the United States at the nercy of such
fluctuations. One way to steady this behavior is to increase donestic
production of oil in an attenpt to decrease the sensitivity to outside

mar ket di st ur bances.

figure 1 (Source: Wrld Resource Database, 1995)
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However, donestic production of oil has been on a decline despite the
fact that 90% of all new exploratory drilling is done by the U S., and
wth 75% of the estimated total recoverable oil already discovered, a
breakt hrough is not in sight (Fol kerts-Landau, 1984). The data in figure
2 shows energy consunption out grow ng energy production. The deficit,
so far, has been conpensated through increasing the anount of energy

i mported to the U S. . However, further projections show that, given
current trends, the U S will still fall short of filling the deficit in
the future, even with the inclusion of inports. Later data analysis wll
show that, to conpound the situation, there may be a transition headed

towards the reduction of the production of oil as a fuel source.

figure 2 (Source: Wrld Resource Dat abase, 1995)

exponential fit for all data

figure 3 (Source: Wrld Resource Dat abase, 1995) exponential fit for all data

The prevalent attitude with the | awmmekers is to get away from i nporting
energy. It is a policy based upon this previous data, which effects may
all be elegantly sumred through a sinple application of chaos theory

(figure 4). Arlinghaus et al. has proposed a chaotic nethod to view
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popul ati on-envi ronnment dynam cs, which may al so apply to this situation.
When data is plotted alongside the Iine y=x (at which input equals
output), the intersections of these two lines, or fixed points, wll
beconme either attracting or repelling points, depending upon the area of
i nterest on the

X-axi s.

figure 4 (Source: Wrld Resource Dat abase, 1995)

exponential fit for energy i nport data

Figure 4 depicts such a relationship. During the md 60s, the inport
trend passed a benchmark, an attracting point. At the nonment, the United
States is between two fixed points. |If the stress to increase oil

i mports were renoved, the trend would naturally tend to decline towards
the md 60s |level. However, there is a threshold of irreversibility at
whi ch point, the natural trend would be to increase out of control
towards infinity. |If this point, only twenty years away at the year

2015, is breached, inports would becone extrenely difficult to harness.
Therefore, neasures nust be taken to bend the inport curve away fromthis
poi nt in hopes that the future intersection wll never occur. To
acconplish this, the energy deficit nust thus be filled by alternative

sources. The admnistration is currently searching for ways to encourage

file///C|/545/1995/han.htm (6 of 42) [6/18/2008 10:57:24 AM]



545\han

donmestic energy production. Methane recovery is one such nethod that may
be utilized in asserting a little energy i ndependence. Scott Skill,
executive director of National Bioindustries Association has forecast,

| andfill gas could supply 5% of U S. natural gas needs, and thats a

prof oundly | arge nunber, and one of the ways this country is going to cut
its trade deficit (Peterson, 1995). Figure 5 proves a transition towards
i ncreased natural gas usage is feasible. It has happened in the past.
During a twenty year stretch from 1960 to 1980, United States energy
consunpti on underwent a successful natural gas/coal transition. Coal use
dropped dramatically, but an equally dramatic increase in natural gas

usage picked up the slack.

figure 5 (Source: Annual Energy Review, 1993)

Exam nation of the transitions in United States energy production show
that this phenonenon nay already be underway (figure 6). There have been
many transitions in the past four decades when, at various tines, each of
the big three energy sources (coal, oil, and natural gas) enjoyed a stay
at generating the nost energy. However, upon further inspection, it can
be seen that oil production has followed a very steady overall decline.

Al t hough coal quite recently experienced an increase in production

percentage, it, too, is starting to decline. Natural gas is the |one
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rising maj or energy source and will soon rank first in percentage of

ener gy production.

figure 6 (Source: Annual Energy Review, 1993)

Energy production fromwaste, such as nethane recovery systens, is

i ncreasing along with this trend, inplying its contribution to natural
gas production will be significant (figure 7). Future policy changes,
such as ones presented |ater on, may bend this curve into nore of an

exponenti al shape.

figure 7 (Source: Annual Energy Review, 1993)

What is net hane gas?

Met hane is the primary conponent of natural gas and landfill gas
and can be generated by the anaerobi c (oxygenl ess environnent) bacteri al
deconposition of organic waste (figure 8). This gas is insoluble in
water and lighter than air so it will tend to rise up and out of a
|l andfill into the atnosphere (Lafond, 1992). Mthane is emtted
primarily by anthropogeni c sources which account for about 70% of al
gl obal em ssions. Landfills are the |argest anthropogenic source in the
United States with the equi val ent of 6750 MegaWatts of electricity
generating capacity escaping to the sky last year; enough to power nore

than four mllion hones (Hogan ed., 1993).
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figure 8 (Source: Chestnut, 1991)

Si nce nmet hane can be produced through the deconposition of organic
materials only, it is inportant to characterize a potential sites garbage
content when determining if a landfill energy recovery project is
feasible. Conposition varies slightly fromsite to site within a

country, and may greatly vary fromactual country to country (figure 9).

figure 9 (Source: Q an, 1995)

In the United States, approximtely three quarters of nunicipal waste is
organic. Due to the advent of w despread recycling, the organic content
of garbage will continue to rise as glass, netals, and al um num are
separated fromthe waste stream Figure 10 depicts this forthcom ng
transition towards a nore organic conposition with organic content rising

sharper than the inorganic conposition.

figure 10 (Source: Q an, 1995)
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So why retrieve landfill gas?

On the mldest and nost local level, it is considered a plain
nui sance, causi ng the unpl easant odor so nuch associated wth deconposi ng
garbage. There is also a much nore serious health issue. Aside fromthe
rel ease of harnful volatile organic carbons (VOCs), the nethane which
conprises the majority of landfill gas is obviously extrenely conbustible
and possesses the insidious ability to m grate underground (Lafond,
1992). Quite recently, a Madison, Wsconsin, apartnent expl oded when a
tenant lit a cigarette, wth the nost plausible explanation being
traveling gas fromthe nearby landfill (El dred, 1986). Local vegetation
may al so be affected. Not too |ong ago, the ground was bare at the Carne
Landfill in New Jersey. The plants would take up the nethane in their
roots and die. However, ever since the recovery project began, there
have been definite signs of spring growh all around (Peterson, 1995).
On a slightly grander scale, snbg can be created given the proper
at nrospheric conditions, along with acid rain. And on the grandest gl obal
scal e, both carbon di oxi de and net hane are mmj or greenhouse gases.
Met hane i s pound for pound nore potent than carbon di oxi de, responsible
for roughly 18% of the total contribution to radiative forcing, a neasure
of gl obal warm ng. Atnospheric nethane concentrations have risen sharply
at about .6% per year and have nore than doubled in the last two
centuries. The good news is that nuch of these effects can be avoi ded

t hrough the reclamati on and conbustion of landfill gas. GCenerators used

file///C|/545/1995/han.htm (10 of 42) [6/18/2008 10:57:24 AM]



545\han

for this purpose are very efficient and are able to conbust these
conpounds breaki ng them down into conponents having little or no effect
on the environnent (Carolan, 1987). Aside from producing this

cl ean- burni ng net hane, the reclamation displaces the coal or petrol eum
that woul d generally be used in its place (Hogan, 1993). Simlarly, the
| ocal community benefits by retaining revenue that woul d ot herw se have
been used to inport the energy from an outside source (Lafond, 1992.
Naturally, this would also work on a macroscopic level. The EPAis
recogni zi ng these benefits and are pushing for future regul ation

requiring the collection and nonitoring of |andfall gas. Mire and nore

| andfill owners and operators are realizing that while they nmay not reap
royalties, the activity is still positive. (Carolan, 1987).
Part |: Construction and QOperation
Siting

Siting a landfill is perhaps the nost conplex and certainly the
nost tinme-consuming step in constructing a landfill. At present day, 50%
of all landfills catch their repose in rural areas, while 25% are pl aced

on industrial land, and the remaining 25% on other properties. However,
while a fill nmay be |located well outside a city, urban growmh often
catches up and overgrows the host community, thus changing its site into
residential land (Atwater, Dec 1989). There is such a variety of facets
to the decisions, it is difficult to find an equitable approach. One

met hod put forth by Swallow et al in his study, Siting Noxious
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Facilities, seens to give a fair general overview conbi ni ng approaches
across several disciplines. A sound nethod shoul d address both techni cal
and soci ol ogi cal concerns. The technical side should include expert

advi se regardi ng engi neering, safety, and environnental criteria

(Swal  ow, 1992). It is inportant to nake an attenpt to foresee the
unexpected. The Seattle Mdway Landfill was a nodel site until toxins
were illegally dunped into it (Eldred, 1986). The sauce-political
approach shoul d enphasi ze public access to the decision-making process.
Swal | ow proposes a three-stage approach. Stage 1, the first stage,

exam nes which sites have the physical requirenents for a waste

facility. This includes the availability and cost of the |and,
hydr ol ogy, topography, and climate. Care nust be taken to bal ance these
factors since sone of the preferred criteria are contradictory. Case in
point, the site should be in close proximty and accessible to the
primary waste-produci ng urban center. However, it is generally best to

| ocate far fromresidential nei ghborhoods. This stage produces a | ong

| ist of possible sites that will further be narrowed by stage 2, soci al
suitability. This section involves the education of the public and
determ nation of long termeffects on the conmmunity. |ssues unearthed at
this stage will be delved into further in the discussion of social
impact. This is arguably the nost inportant consideration. All concerns
are debated at this point and a short list is created of perhaps two or

three communities. It is noteworthy that it is also at this juncture
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that many sol ely econom cal | y-based sel ecti on nodel s break down. The
final decision is nmade at third stage. The basic concern is finding an
accept abl e conpensati on package. It nmany cases, the conpensation to the
host community is so alluring, the final selectees will auction for the
right. An obvious drawback to this systemis the anple room avail abl e
for political manipulation. This can partially be avoided by clearly
announci ng beforehand , the criteria set for both the |ong and short

lists (Swall ow, 1992).

How i s nmet hane retrieved?

Met hane production begi ns approxi mately one or two years after
waste placenent. The lag tinme accounts for the anmount of tine taken to
depl ete the oxygen in the fill so that anaerobic nethanogenesi s may
thrive. A series of blowers and conpressors create a vacuum i nsi de the
landfill. This pressure funnels the gas into perforated pipes which, in
turn, head toward the cleanup facility where the gas is filtered and

heated to renove the noisture (Q an, 1995).

What to do once it is recovered

Once retrieved, landfill gas can be used in one of three ways.
It can be cl eaned and conpressed to pipeline quality, then sold to a
natural gas distributor. The cost to upgrade gas is quite expensive, but
the landfill is able to sell it directly to a power conpany w thout

having to identify a specific custoner. A second option conbusts the gas
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in an on |location generator. The energy is then generally used for

mai nt enance needs on the site itself. The third, and nost profitable
option, if it is available, is to sell it to an industrial plant as
medi um grade boiler fuel, which contains about half the energy val ue of
pi pel ine natural gas used residentially. ldeally, the medium grade fuel
custonmer would be | ocated no nore than five mles away (Hogan, 1993).

Fl uctuations in both demand for energy and seasonal waste generation may

be handl ed by m xing in m ned natural gas when needed (Lafond, 1992).

Estimati ng net hane output (figure 11)

There are numerous nethods used to estimate the generation of |andfill
gas. A sinple equation derived by the EPA in a 1993 report to congress
on Qpportunities to Reduce Ant hropogeni c Methane Em ssions in the U S.

of fers a quick, handy recipe.

For landfills over 1 M:
met hane (nB/mn) = 8.22 + 5.27 W

where W= anount of waste neasured in My (106 gramns)

For landfills under 1 My:

met hane (nB/mn) = 7.43 W

where W= anount of waste neasured in My (106 gramns)
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For each of the above equations, it is standard to assune a 85%

ef ficiency (Hogan, 1993).

figure 11 (Source: Hogan, 1993)

Note: There is a significant amount of uncertainty in determ ning the
exact anount of waste generated in a country, thus a range of estinates
Is often given when depicting trends for |arge areas, such as the United

St at es.

Part 2: Econom cs

Utimately, the profitability of a landfill gas recovery wl|l
depend |l argely on the price of energy at which the site is |located (John,
1995). These recovery systens are highly sensitive to fluctuations of
mar ket energy prices. At an expected price of 5"/kilowatt-hour (kW) in
the year 2000, it is profitable to recover nethane fromnore than half of
all US landfills. A penny |less per kWh, and it would feasible to
recover gas fromjust 15%of all landfills. A penny nore, however, and
the figure rises to 75% Currently, prices range from?2"/ kW to 10"/ kWh,
with an average of 6"/kW (Hogan, 1993) (figure 12). As conmpbn sense
di ctates, recovery works best where energy prices are high or where there
IS a popul ati on boom requiring power conpanies to find nore power
(Eldred, 1986). It nay be useful to seek out |ocations with popul ation

dynam c transitions show ng a sinultaneous popul ati on boom and ener gy
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transition toward natural gas or alternative fuel

figure 12 (Source: Hogan, 1993)

The | ow, average, and high estimtes correspond to the possible charge
for electricity of 4"/kwh, 5"/kW, and 6"/kWwh, respectively. As is
apparent, the sensitivity of these recovery projects is extrenely high.
Currently, the United States is on the path follow ng the high estimate.

The econom c future of landfill gas generation is bright. New
federal tax credits are increasing the value of gas for many |andfills.
Specifically, the Energy Policy Act of 1992 extended the Section 29 tax
credit for non-conventional energy production until the year 2008. The
credit is approximately equivalent to 1"/ kW.

An additional savings may be redeened through the cost of
reduci ng carbon dioxide (CQ2). Since CO2 is a mjor greenhouse gas, it
I s advant ageous to reduce CO2 em ssions. The estimated cost of doing so
is approxi mately $15 per ton. Since this recovery process not only
reduces net hane em ssions, but CO2 em ssions al so, an additional savings
of about 2"/kWh may be attached. Plus, the savings fromdisplacing the
fossil fuel that would otherwi se have been used to create the energy
totals to approximtely .6"/kWh (calculating 1.5 I b CO2 avoi ded per kW).

The overall savings fromthe Section 29 tax credit and the cost
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ef fectiveness of reducing CO2 is about 3.5"/kW.. This assistance is
significant noting the sensitivity of the recovery systemto energy price

(Hogan, 1993).

Estimating coll ecti on system cost

Again, the 1993 EPA report to congress provides a handy equation for
estimating cost.

Col l ection System Capital Cost = W8 * $470, 000

where W= anount of waste neasured in My (106 gramns)

Qper ati onal and mai nt enance cost = 10% of Capital Cost
I ncl udes 6% for |abor-related cost (such as wages and over head)
+ 4% non-| abor-rel ated cost (such as adm nistrative and i nsurance)

(Hogan, 1993).

Esti mati ng generator cost

MV = nethane (nB/mn) * .1765

Capital Cost = $1, 200,000 per MN
Qperational Cost = 13% of Capital Cost

(Hogan, 1993)

Part 3: Social | npact

Property Val ue

file///C|/545/1995/han.htm (17 of 42) [6/18/2008 10:57:24 AM]



545\han

Property val ue depreciation is often one of the reasons for host
community opposition to the siting of a new waste facility (Atwater, Dec
1989) Landfills affect many environnental and social characteristics,
all of which are generally reflected in the property val ue of a hone.
| ssues of concern to hone owners include the scenic view (or |ack
thereof), quiet, safety, health, risk, nuisances, social inpact of a
stigna on the community, environnental change, governnent property val ue,
the unfairness of one area being inpacted while other surrounding
nei ghbor hoods enj oy benefits, |oss of confidence in the governnment, and
retardation of residential devel opnent (Atwater, Sept 1989). The
Decenber followup study to the Septenber property val ue study surveyed
homeowners with respect to their objections to a landfill (table 1). The
shear nui sance of the landfill was the major concern. However, all the

I npacts are theoretically inherent in the property val ue.

Facility I npacts on Nei ghbor hood Proportion of Residents with
Negative Beliefs

Nui sances 66 %

Heal t h Ri sks 45 %

Property Val ues 41 %

Community | mage 41 %

table 1 (Source: Atwater, Dec 1989)

One way to conpensate honeowners for a perceived |loss in property val ue
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is to offer property val ue guarantees. A property val ue guarantee
ensures the honeowners of the hypothetical fair market value of the hone
as if the landfill never existed. The guarantee is valid even to the
poi nt where the landfill owner wll buy the house if it is not sold

Wi thin nine nonths. A study by Atwater and Zeiss on the effect of

| andfills on property val ues exam ned 15 case studi es covering a variety
of both rural, urban, and suburban | ocations. The results were
surprising in the sense that they could find no strong correl ation
between the landfill and its host community. Qut of the 15 cases rangi ng
equally fromrural to suburban to urban comrunities, 6 cases showed a
decline in property value, 8 cases showed no effect, and one case

exhi bited an actual increase in property value. O the landfills studied
wWith recovery systens, they found waste-to-energy plants that use the

| at est technol ogy and are operated cleanly did not inpact on residential
property val ue or devel opnent. Property val ue guarantees, although
unnecessary for nonetary conpensation, were found useful for the sinple
fact that they acknow edged community concerns (Atwater, Sept 1989)
However, in a foll owup study and survey, only 50% of the people polled
found property val ue guar ant ees acceptabl e conpensation, therefore, it is

only a marginally effective public relations tool (Atwater, Dec 1989).

How t o Comrunicate with the Host Community
Many | andowners agree that denonstrating concern for proper

envi ronnent al nmanagenent is the proper way to position the industry with
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the public. Therefore, reclamation projects such as energy recovery in
Its essence, can create good public relations (Carolan, 1989). The
educati on of and comruni cation with the host community is both the major
and nost volatile conponent of the landfill creation process. 1In the
past, siting was generally dictated through a econonical -political
process. The public did not have nuch input into the events that woul d
affect them This brought about such issues as environnental racism
whi ch generally targeted poorer comunities that were not able to object
to waste facilities placed in their district. This process can be
greatly inproved by creating a dial ogue between the [andfill owners and
the public. An excellent case study of such a dialogue is the siting of
the Maricopa County Landfill in Arizona which incorporated town neetings
and |iaisons as a communi cation |ink. Four hundred angry residents
attended the first neeting. The county received the nessage and

I mredi atel y expanded the site selection using frequent town neetings to
obt ai n suggestions fromthe public for possible |locations. A hierarchy
was al so created through the establishnent of advisory and steering
commttees. The districts elected official, Carole Carpenter, nade sure
the county was given adequate information, the advisory commttee was
alerted to all decisions, and the media was well inforned. This was
crucial to ensure that facts were always in tact and residents coul d
still gather information if they were unable to physically attend the

neetings. Carpenter encouraged the airing of all concerns, debates are
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just part of the process to arrive at a consensus about a landfill site
that is not only environnental ly sound, but socially acceptable (Landfill
Siting..., 1986). Twenty-four original sites were narrowed down to
seven, which the advisory commttee carefully analyzed. Wen it cane
tinme to make the final site selection at a town neeting, not one person
objected. The neticul ous system wor ked, and the Deputy County Engi neer
noted, we werent getting anywhere until the people got involved in the
study. Through public neetings, they |earned about l[andfills, and they
educat ed us about what was inportant to their nei ghborhoods and them
(Landfill Siting..., 1986). The process was tinme consum ng, but as

Car penter expl ai ned, the public involvenent process takes tine, but
peopl e shoul d recogni ze a year or sois not a long tinme to go through a
successful process for siting and starting up a landfill (Landfill
Siting..., 1986) This siting nethod, which closely follows the nethod
proposed by Swall ow et al, should be widely inplenented with careful
consideration that the town neetings not be used as persuasion by either
side, rather as an informational session and dial ogue. Any scientific
experts involved should be careful to sinply explain the situation rather

than justify any proposed decisions (Kam nstein, 1990).

How t o conpensate a host conmunity
Every di scussion with the host community, particularly during the
final selection, will include a conpensation package unique to the

concerns of the public. There are four |ogical, sequential steps that
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may be used to describe this conpensation. Step one is prevention. This
I ncl udes technical safeguards agai nst accidents or nmal functions. The use
of buffer zones between the landfill and the community has al so becone a
popul ar additi onal prevention technique. The second step is control.
This mai nly accounts for the construction of the landfill and include
various liner, filtration, and nonitoring systens (Atwater, Sept 1989).

A resident of the Seattle Mdway Landfill conmunity, Denny d ark, was
worried about his children growi ng up near the site, but now appl auds the
owners for aggressively installing nonitoring probes and neasures to vent
t he net hane gas (El dred, 1986). The third step is mtigation. |If an
acci dent should occur, it is inportant that proper corrective neasures be
qui ckly inplenented (Atwater, Sept 1989). The three mle island accident
i s an exanpl e of successful mtigation. The property value of the
surroundi ng community did not decrease, despite the highly publicized

m shap. This has generally been attributed to the expectation of

gover nnment assi stance, the absence of visible damage, and the very
visible influx of troops of cleanup workers (Atwater, Dec 1989).

Finally, step four is conpensation in the formof cash or services

(Atwat er, Sept 1989). An increasing nunber of landfills are devel opi ng

public parks on inactive landfill sites. As part of the deal to accept
the landfill, the Pal mBeach Landfill in Florida has created an enornous
park to neet the growi ng needs of adult recreation. It includes twelve

mles of cycling paths, a thirty-three acre waterway for canoei ng and
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fishing, along with horse trails, a nodel airplane field, and even a golf
course. The distinguishing characteristic is the ninety-foot |ookout
nmound from whi ch pedestrians can spot |ocal |andmarks including the

nei ghboring active waste-to-energy facility (Pal mBeach..., 1995).

Part 4. dobal Feasibility
Barriers and policies to overcone them
1. Low electricity prices

I n general, nethane recovery is only feasible fromlarge, urban
| andfills. The exact size, however, depends largely on the electricity
price. Unfortunately, landfill energy projects are highly sensitive to
fluctuating prices. A small dip in cents per kWh translates into a |arge
dip in profits. By the sanme token, fortunately, landfills are highly
sensitive to fluctuating prices. This inplies that a m|d governnent tax
break or incentive program such as Section 29, can be used to augnent
the profitability and thus neutralize the detrinental effects of |ow
mar ket prices. The current U S tax policy is adequate for encouraging
| andfill recovery projects. The tax structure has already kept the
average adjusted charge for electricity fromenergy recovery projects at
6"/ kwWh. Thus, 75%of landfill methane can theoretically be recovered.

Any increase in the tax break would be a step into dimnishing returns.
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2. Potential liability for financial backers and system operators

In the United States, under CERCLA (Conprehensive Environnental
Response, Conpensation, and Liability Act), the owner and operator of a
| andfill may becone solely responsible for the costly cleanup if
hazar dous conditions should occur. This scares away nmany i nvestors who
are needed to assenble the high capital cost. This nay be handled in
three ways. CGovernnents may fund research for the devel opnment of cheaper
cl eanup technologies in order to reduce the anmount of the liability. New
I nsurance structures may be | ooked at to provide better, nore affordable
coverage. Also, legislative action may be utilized to spread out the

liability cost anong nore of the responsible parties.

3. Siting and Permitting Concerns

Energy recovery landfills have the best chance of success if they
are sited close to an urban center experiencing a popul ati on boom
However, the permtting standards are al so stricter around these areas.
It can be very costly to neet the permtting requirenments. One way this
may be overcone is to develop nore efficient | ow em ssion technol ogi es
such as fuel cells, which chemcally convert nmethane directly into usable
ener gy bypassing the reactor, thus naking it easier to neet the
standards. This can be achi eved through governnental funding of both
public and private research projects. The opposite approach is to grant

wai vers or provide special permtting for environnmentally benefici al
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proj ects that can prove a high benefit-to-cost rel ationship.

4. Perception of high risk

Most alternative energy production technol ogies are viewed as
unproven and risky. This high risk perception may be voi ded by
publicizing the reliability and profitability of nethane recovery
projects already in existence. In the case of the United States, an
outreach program coul d be devel oped to provide information on the over

one hundred successful U S. projects already in existence today.

5. Devel opnent cost of technol ogy
The hi gh cost of technol ogy hinders the devel opnent of new, nore
efficient technol ogies. Again, the governnent can fund and devel op both

private and public research prograns.

6. Lack of information

A landfill may be a prine site for nmethane recovery, yet the
owner may sinply be unaware of the recovery option. O, if aware of the
option, may not have the know how to inplenent it. For instance, 85% of
the landfills in the U S. are owned by | ocal governnents whose only
responsibility is to adequately store nmunicipal solid waste. Since it is
not their primary concern, they may be unaware of the ability to take the
process one or two steps further. An outreach program can be devel oped

by the governnent to provide publicity and technical information on the
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construction and operation of a waste-to-energy landfill (Hogan, 1993).
This also brings in the issue of public versus private nmanagenent.
Smal l er plants are particularly sensitive to the perfornance and
efficiency of the nmanagenent. Many vendors argue that private nanagers
are better equipped to handl e enmergenci es. Public managenent may becone
t oo bogged down in bidding contracts which can be slow and political.
However, advocates of public ownership argue that it is best to keep a

| ocal landfill under local control. A publicly owned |landfill can al so
theoretically be run at a |l ower cost since it would be a non-profit

operation (Carol an, 1987).

By Section of the Wirld

Waste in devel oping countries is expected to increase at a nuch
faster rate than the industrialized countries. This trend is attributed
to projections of higher population growh rather than an increase in per
capita consunption (Hogan, 1993). Transition theory may be an incredibly
powerful tool used to help site energy recovery projects around the
worl d. Through the exam nation of indicator variables, it can be
determ ned which areas are prinmed for this technol ogy. GCeneral trends
can be depicted to determne if there is a need for the energy, if enough
gas can be generated to nake it economcally feasible, and if the
physi cal buil ding bl ocks exist. Perhaps the nbst inportant contribution

transition theory can offer to this application, is the ability to tine
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when these variables will occur in the proper conbinations. Know ng when
sites may be ready to accept this technology is extrenely val uabl e when
creating policy, and determ ning how to spend funds and when. A few
exanples of this technique will be applied to several test countries in
the follow ng section. Three transitions will be exam ned. The first
pl ot s energy consunption and production to determne if there is an
energy deficit to be filled, such as the extrene case of the United
States. The second transition checks if the country is in the m dst of
an urban boom As has been stated, these projects are best situated
around areas experiencing rapid urban growh and a natural gas demand.
The third rel ati onship takes another step past the urban boomto
determne if the infrastructure is in place to allow recovery projects.
It is not enough that the project creates energy, the energy nust also
have a path to flow to the consuners. To determ ne the state of the

i nfrastructure for natural gas, natural gas production is plotted. |If
there is a boomin natural gas production, the country wll nost likely
have the neans to distribute the energy, This underlines another asset
of the transition theory as a tool. Transitions with indirect

rel ati onshi ps can be used to express a variable that nay otherw se be

difficult to obtain.

Africa and the M ddl e East
Muni ci pal solid waste (MSW generation is .7 kg per person per

day (Hogan, 1993). There is a need for greater technol ogi cal devel opnent
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bef ore recovery systens can be installed. Energy recovery requires the
control granted by a sanitary landfill as opposed to the snaller, sinpler
dunmping landfills which are nore frequently found in this geographical
area. Mrre effort also nust be diverted into creating nmarkets for the
end product of an energy recovery system including the infrastructure
required to provide it. At this point, resources should be used to

i mprove waste handling and | andfill design before nethane recovery can be

consi der ed.

MSW generation is .6 kg per person per day. Asia is responsible
for 16% of the gl obal generation of nethane fromlandfills. Sone
countries are upgrading their collection nethods by using conpacting
trucks and covered containers. This would decrease the anount of
scavengi ng and i ncrease the anmount of waste placed in landfills. In
addition, the increasing population will also increase the anount of
waste. However, econonic constraints and a history of slow waste
managenent devel opnent indicate that the use of sanitary landfills w |
not significantly increase in the near future. Efforts should be nmade to
devel op recovery systens for the sanitary landfills that do exist and

will grow in vol une.
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figure 13 (Source: Wrld Resource Database, 1995)

Figure 13 shows Indias energy deficit. Although relatively small, the
gap is significant and is showing gromh. Now may be an opportune tine

to begi n devel opi ng technol ogies to prevent the gap from expl odi ng.

figure 14 (Source: Wrld Resource Database, 1995)

I ndia does not seemto currently be in a rapid urban transition.
Therefore, areas of densely packed popul ation, which is ideal for energy
recovery fromlandfills, nmay not be increasing at a fast enough rate to

make this technol ogy feasible.

figure 15 (Source: Wrl d Resource Dat abase, 1995)

However, |ndia does show an incredi ble boomin natural gas production,
along with an exponentially increasing urban popul ation, albeit fairly
st eady conpared to the overall population. Therefore, now may be the

time to begin planning for w despread recovery.

Eur ope
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MSW generation is .6 kg per person per day. Europe is
responsi bl e for 20% of the gl obal generation of nethane fromlandfills.
Some countries such as the Netherlands, Denmark, and Germany plan to
I ncrease recycling and incineration which woul d decrease the vol une
placed in landfills. However, the technology is in place to inplenment
met hane recovery and many of the Western European countries in particular
have the infrastructure available to distribute the recovered energy.
Many of these countries such as England are actively researching recovery
techni ques. Al though no Eastern European country currently has a gas
recovery system there is trenendous opportunity for w despread
I npl enmentation. Sanitary landfills or open dunps are the exclusive
met hods used for handling waste in nost of these countries (as opposed to
I ncineration). A grow ng nunber of these countries, such as Pol and, are
phasi ng out open dunps in favor of sanitary landfills. Natural Power, a
U. S. based conpany is currently working with Kiev, Ukraine to develop a
recovery system O her such outreach prograns to Eastern European

countries could prove to be successful.

fiqgure 16 (Source: Wrld Resource Database, 1995)

The former U . S.S.R has kept its energy transition fairly steady. it is

not in a desperate situation right now, at |east as a whole (figure 16).
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fiqgure 17 (Source: Wrld Resource Dat abase, 1995)

However, it is starting to experience a slow urbani zati on which may

accelerate in the near future (figure 17).

fiqgure 18 (Source: Wrld Resource Database, 1995)

Al t hough the urbanization is relatively slow, the gas fuel production has
skyrocketed (figure 18). Therefore, the fornmer U.S.S. R has the neans,
but not yet the demand. It should be recommended at this tinme that work
I's pursued to create markets for landfill energy and that the state of
sanitary landfills be inproved and updated to neet standards required for

recovery.

The Aneri cas

MSW generation is 1.8 kg per person per day. The Anericas are
responsi ble for half of the global generation of nethane fromlandfills.
Sanitary land filling is the predom nant nethod for waste disposal.
There is a great nunber of growi ng urban areas with the denand and
I nfrastructure necessary to distribute the energy. Minicipal solid waste
generation is also expected to increase making this section of the world

best prinmed for w despread i nplenentation of this technol ogy,
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particularly in the North American countries. South Anerica has fewer
gas to energy systens, but is showing vested interest and a willing for

commitnent to this technol ogy (Hogan, 1993).

figure 19 (Source: Wrl d Resource Dat abase, 1995)

It has already clearly been shown that the United States desperately
needs to becone energy independent. There is no urban boom but there is

a slight, erratic rise in gas fuel production (figure 20, 21).

figure 20 (Source: Wrld Resource Database, 1995)

This is a good exanple of the limtations of transition theory for this
application. The data show a trenmendous need, yet the United States is
experienci ng neither an urban boom nor a steady explosion in natural gas
production. Yet, the United States is the prine candidate for this
technology. |In this case, transition theory gave too vague a trend.
Further exploration reveals that the rise in organic content of the waste
and the extrenely high per capita waste production wll conpensate for
the lack of rapid urbanization. This is a case in which transition

theory shows a mld propensity , but nore research nust followto
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determ ne the exact extent.

Australia

MSW generation is 1.1 kg per person per day (Hogan, 1993). There
are few highly urbani zed areas in Australia with landfills |arge enough
to make a recovery system profitable. However, the technol ogy and
infrastructure are in place for the few landfills which are potenti al

candi dat es.

figure 21 (Source: Wrld Resource Database, 1995)

If India is alnost prined for an energy recovery system the forner

US SR nust wait and prepare, and the United States anal ysis gives a

| ukewarmresult, then Australia is on the other end of the scale. It is
actual |y experiencing increasing exports as its production outruns its
consunption (figure 21). There is no urban boom (figure 22). In fact,

there is even a slight divergence between total and urban popul ati on.

figure 22 (Source: Wrl d Resource Dat abase, 1995)
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fiqgure 23 (Source: Wrld Resource Database, 1995)

Again, Australia does have the know how and equi pnent, there is just very

little demand (figure 23).

The future of landfills in the U S.

The state of landfills in the Unites States may mrror prospects
in many of the other highly industrialized countries, and may be an
i ndi cator of the far future of countries in the |ater stages of
I ndustrial devel opnment. As the average |landfill size increases, as wll
be the case according to a recent EPA report to congress, energy recovery
wi Il becone nore profitable and feasible. Wth the Section 29 tax break
in place for at |east another thirteen years, an average rate of 5"/kWh
IS reasonable. At this rate, about 750 of the current landfills in the
U.S. can profitably recover nethane and produce about 4000 MW of energy.
To reduce the air pollution, the EPA will soon require all landfills to
col l ect and conbust the gas produced (Hogan, 1993). In addition, the
grow h of recycling prograns and attitudes change the conposition of
muni ci pal solid waste. Mich of the plastic and netal, which do
contribute to nethane generation, will be renoved fromthe waste stream
whil e the organic content, which does contribute to nethane generation,

I ncreases. This neans |landfills wll becone nore efficient producers of
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nmet hane (Peterson, 1995).

Concl usi on

figure 24 (Source: Wrld Resource Dat abase, 1995)

In a time where world population is starting to becone a concern for many
areas of the world if not all areas, nore nust be done to neet the
exponentially growi ng needs of this world community (figure 24).

Landfill gas recovery is a technol ogy that can actually harness urban

growh and transformit into a positive force.

figure 25 (Source: Wrl d Resource Dat abase, 1995)

As figure 25 indicates, this technology will nost likely first inpact the
Anericas and Europe. These two areas have both the hi ghest anpbunt of

t echnol ogy and are both nmmj or sources of nethane eni ssions, a good

match. It is up to these nations to research and refine the system so

t hat ot her sections, such as Asia, nmay follow suit when the tinme cones.
Asi a has a high nethane em ssion output, it sinply needs the technol ogy

to make this recovery econonically viable.
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The world can no | onger depend on the dimnishing oil and coal
reserves for its future energy needs. Alternative energy sources are
avai | abl e and can be nade feasible in the near future. |In al
i keli hood, oil and coal will not be replaced by one single new energy
source that can be globally transported and used in a sim/lar fashion.
Rat her, they will nost |likely be replaced by alternative |ocal energy
sources specific to the unique characteristics of each area. Landfill
energy will never be a major global source of energy, but will surely be
a maj or | ocal source of energy with nore and nore comunities benefiting

every year
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Appendi x

Some successful exanpl es

Landfills remain a | argely untapped natural gas reserve capable
of producing | arge anounts of energy. Although a general gl obal approach
was taken in this paper, nethane gas recovery systens are extrenely
sensitive to the surroundi ng environnental, econom cal, and
soci o-political conditions. Therefore, the benefits are harvested
| ocally. Each particular site will have its own set of nuances and the
feasibility of each site nust be determined individually. Here are sone

exanpl es of locally successful landfills:

Handl i ng fluctuations in supply and demand - Racine Landfill, Wsconsin
The surrounding community of this eight acre site is highly susceptible
to seasonal fluctuations in energy demand, yet the rate of waste
generation is fairly steady. To conpensate, the designers incorporated a

systemto simultaneously conbust |andfill gas and raw natural gas piped
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in froman outside source. Therefore, if nore energy is needed, nore
natural gas can sinply be added. The system al so burns off hazardous
wast e sol vents further reducing air pollution. The design has won the
W sconsin Governors Award for Energy |Innovation and the National Energy

Conservation Award fromthe U S. Departnent of Energy (Lafond, 1993).

The |l ongevity of energy - Burnsville Landfill, M nnesota

The Burnsville Landfill creates 3.2 MNof energy neeting the energy needs
of the 2000 surroundi ng community honmes. Although this landfill is

cl osed, estimates show that Burnsville can depend on landfill electricity
for another twenty years (In Mnnesota..., 1994).

A growing resource - Amtyville Landfill, Pennsylvani a

A recovery system was added to the active Amtyville Landfill.
Oiginally designed for 1 MVWof electricity, it expanded two years | ater
to 1.5 MW Currently, the landfill produces 2 MVWof electricity with

future plans to add yet another generator (Chestnut, 1991).

Paying for itself - Riverview Landfill, M chigan
Electricity produced at the Riverview Landfill is sold directly to the
Detroit Edison electric conpany. Thus, the landfill operator does not

need to be concerned with finding a specific custoner for the end
product. Wthin tw years, the landfill owner recovered the capital cost

and proceeds are now being added to Riverviews cash flow (Al perovitz, 1994).

file///C|/545/1995/han.htm (41 of 42) [6/18/2008 10:57:24 AM]



545\han

A community inproves their |ocal econony - Gendale Landfill, California
Says John Cosulich, supervising engineer, Its a win, win situation al

the way. The treated recovered gas fromthe Gendale is currently being
sold to the city at a 12% di scount fromwhat it used to pay for inported
natural gas. Not only does the discount inprove d endales cash flow, the
| ocal |y generated energy as opposed to the inported energy inproves the

econony of the town (Lou Chen, 1994).

Enough energy to spare - Puente Hills Landfill, California

This is the biggest nmethane gas recovery project in the country. Despite
the capital cost of 33 mllion dollars and an annual operating cost of
3.6 million dollars, this site generates a revenue of 8.7 mllion dollars

every year (John, 1995).

Into the future, Not just for hones anynore

Next year, during the 1996 Sumrer O ynpics, Atlanta has plans to shuttle
athl etes throughout the city in natural gas-powered buses. EPA
restrictions will encourage autonobiles to have near zero em ssions in
the near future. Conpressed natural gas cars are one of major solutions

(Peterson, 1995).
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CHAPTER EI GHT
M CHAEL LANDWEBER

MALARI A AND Al DS: THE EPI DEM OLOG CAL TRANSI TI ON | N THAI LAND

I nt roducti on

Mal aria and the Acquired | mune Deficiency Syndrone (AIDS) do not
seemto have nmuch in conmon on the surface. Malaria is transmtted by
nosqui toes; AIDS through contact with bodily fluids. A parasite causes
mal aria; AIDS results frominfection with the Human | mmunodefi ci ency
Virus (H'V). Malaria is curable; AIDS is not. But it is the simlarities
with which this paper is concerned: nanely, both di seases have created
maj or epi dem ol ogi cal headaches for health professionals around the
wor | d, and both di seases are preventabl e.

In terns of the health situation in Thail and, these two di seases
represent the past and the future. As recently as the 1950s, nalaria was
t he nunber one cause of nortality in Thailand. According to nost
estimates, H V has spread throughout the country to such an extent that
AIDS wi Il probably beconme the top killer by the year 2000. The

juxtaposition of these two diseases will also be utilized to show that
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the policy inplenmented through the control progranms for malaria can
beconme a groundwork for dealing with a potentially bigger challenge in
Al DS.

In a broader context, this paper will describe the two
epi dem ol ogi cal transitions seen in Thailand. The first, a shift in the
maj or causes of nortality frominfectious to degenerative di seases, has
al ready been successfully conpleted. Malaria will be used as a specific
exanple to illustrate this change. The second transition has not yet
occurred, although it has begun. The sole reason for this predicted shift
-- from degenerative di seases back to infectious -- wll be the ranpant
spread of AIDS. However, it nust be noted that this is not a foregone
concl usi on, though based on present statistics and actions taken, it is a

very probabl e one.

Transition Theory

The starting point for this study is the theory of transitions
put forward by WIliam Drake in his paper Toward Buil ding a Theory of
Popul at i on- Envi ronnment Dynam cs: A Family of Transitions. The basic
prem se states that changes within societies, or segnents of societies,
can be viewed in terns of transitions in which a certain aspect of the
group in question begins in a state of relative stability, passes through
a turbul ent stage marked by change and instability, and finishes at a new

| evel of relative stability nmarkedly different fromthe starting point.
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For this paper on the health situation in Thail and, the epi dem ol ogi ca
transition from Drakes paper will be used as a frameworKk.

The epi dem ol ogi cal transition describes the changi ng source of
nortality and norbidity frominfectious di seases occurring primarily in
t he younger age groups to degenerative di seases in ol der age groups.
This is the traditional way in which this particular transition has been
vi ewed. For nobst countries, passing through this transition marks an
I mportant step along its devel opnental road. Wthin the theory of
transitions, however, it is inportant to renmenber that not all shifts are
In a positive direction. Every transition has the potential to be
reversed, or at |least to change in a way that negates the previous
change. This, unfortunately, seens to be what will occur in Thailand in
terns of the epidem ological transition. Al though the reasons for the two
transitions are conpletely different, the result will be the return to
i nfecti ous di seases as the | eading causes of nortality, rather than
degenerative di seases. And again, it will be the young who will be struck

down as opposed to those who have lived a full life.

The First Transition

As a nation, Thailand is extrenely aware of the state of its
heal t h. The governnent has | ong kept tabs on the various causes of
nortality and norbidity, and has actively pursued control prograns for
many of the worst offenders. In the case of malaria, it will be shown
| ater just how effective such effort can be. In 1987, a conmm ssion
rel eased a report on the health priorities for the country. Wthin this

docunent, the successful passage through the epidem ol ogical transition
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was not ed:

Since the | ast decade, Thailand has been faced with a different trend of
health problem The acute infectious di seases have been declining in both
nunber and severity. On the contrary, nost non-infectious di seases have
been steadily increasing.

A second report witten four years later comented that the health
transition in Thailand began as early as 1975 when the top ten | eading
causes of death changed fromthe three top-ranked infectious di seases to
t hree non- comuni cabl e di sorders.

But, before providing data on the transition and its success,
consi der sone statistics about Thailand itself. Situated in the heart of
Sout heast Asia, Thailand currently has a popul ation of around 57 mllion
and a popul ation density of approximately 114 people per sq. km
Currently, the population is growng at a rate of around 1.27 percent
annually. The country is divided into four distinct regions: 1) Central,
whi ch incl udes Bangkok and is the nost heavily popul ated; 2) North, a
nount ai nous region that is hone to Chiang Mai as well as many i ndi genous
hill tribes; 3) Northeast, which borders Canbodia and Laos and is
relatively dry; and 4) South, which has an abundance of coastline and
i sl ands popular with tourists. Resting in the tropical zone, Thailand has
two distinct seasons, rainy and dry, although the tenperature variation
Is mniml. Mst of the population still engages in agriculture to make a
l'iving.

In showi ng the success of the epidem ological transition, it is

useful first to exam ne another comon transition (see Fig. 1). The
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denographic transition is characterized by a drop in

Fig. 1. G aph of the denpgraphic transition of Thail and (Source: Wrld Resources

Dat abase)

the crude death rate foll owed soon after by a drop in the crude birth
rate. Looking at the conparison for Thailand of these two variables, it
appears that this trend has already occurred. There are many possible
expl anations for the success of this transition. Often the drop in crude
death rate is marked by a conbination of a decrease in death rates for
i nfants and children under five, and an increase in the |ife expectancy
for the general population. In a society that relies heavily on
agriculture, as is still the case in Thailand, the birth rate corresponds
to the need for individual famlies to have surviving children to work in
the fields or the rice paddies. Thus, when infant nortality is high, the
birth rate is also high to conpensate for the | oss of children and
maintain the ability of the famly to produce the crops necessary to
survive. Conversely, as the infant nortality drops, in sone cases so does
the birth rate. In this way the denographic transition is directly |inked
to the epidem ol ogi cal one.

I n Thail and, the denographic transition has indeed coincided with
a marked decline in the infant nortality rate and an increase in life
expectancy (see Fig. 2). This, in turn, has occurred at the same tinme as
the death rates for many chil dhood di seases have fallen. Fromthis, it is
not unreasonable to infer that as famlies see nore of their children

survive, one of the societal results in Thailand has been a nobve toward
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having fewer children. The purpose of this argunent is to show that the
successful denographic transition can be used as a factor in determ ning
the success of the epidem ological transition since the variables in each
pl ay upon the progression of the other.

Beyond their application to the denographic transition, the
variables in Fig. 2 illustrate directly the results of the successful
epi dem ol ogical transition, if not the transition itself. Cearly, as the
shift has been conpleted away frominfectious di seases that mainly kil
the young, the statistics for infant nortality and deaths for children
under five years of age have fallen dramatically. At the sane tine, life
expectancy has increased as the nortality rates begin to be dom nated by
di seases and conditions that characteristically strike the elderly.

Thi s met hodol ogy so far may seemindirect. After all, if one
wants to chart the epidem ological transition, it mght seem sufficient
to put the death rates for infectious diseases on a graph with those for
degenerative di seases. Unfortunately, the availability of disease
statistics for Thailand nake this straightforward approach nearly
I npossi ble. For the nost part, the statistics for this study were
obtained fromtwo sources: the Wrld Health Organi zation and the
I nternati onal Medical Foundation of Japan. Although each of these
organi zati ons received their nunbers fromthe Thai governnment originally,
there are still occasional discrepancies between the two. \Wenever
possible, this paper will refer to statistics taken directly from Thai
governnment reports. However, since nost statistics were gathered fromthe

af orenenti oned secondary sources, discrepancies will be noted when they
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are deened inportant or necessary.

Fig. 2: Conparison of life expectancy and nortality of children

under five in Thailand. The left axis corresponds with |life expectancy;

the right axis corresponds with nortality - Under 5 and nortality -

infant. (Source: Wirld Resources Dat abase).

One ot her peripheral set of statistics should be acknow edged
prior to considering the disease statistics. Health facilities are
wi despread throughout Thailand, and this has been a major factor in the
successful epidemological transition. Thailand is divided into 73
Provi nces, which in turn are broken down into 621 districts, which
further segment into 6283 tunbons. As of 1985, 86% of the districts had a
maj or hospital; however, every tunmbon had a health center. This
extensi ve coverage will becone inportant when | ooking specifically at the
contai nnent of malaria and AIDS. Additionally, the w despread access to
health care accounts for the percentages of 1-year ol ds who have had
certain imuni zations (Fig. 3). O course, this imuni zati on strategy
i nfluenced the epidem ol ogical transition since these di seases rank anong

the maj or chil dhood ill nesses.

Fig. 3: Percentage of children receiving major inmunizations in

Thai |l and. (Source: World Resources Dat abase).

Mortality Statistics
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It is immediately clear (Table 1) that the | eading causes of
death in Thailand have shifted frominfectious di seases to degenerative
di seases over the past forty years. One distinction between infectious

and degenerative diseases that is often nade invol ves degree of

preventability. Infectious diseases -- such as malaria, tubercul osis,
pneunoni a, etc. -- are often | abeled as nore preventable than their
degenerative counterparts -- heart disease, cancer, cirrhosis. However,

this is a troubl esone distinction since it can be said that many
degenerative di seases are preventable. To clarify, preventable in this
case refers mainly to societal and governnental variables, such as access
to health care, sanitary facilities and clean water. This is still not
adequat e considering that environmental factors that are subject to
government intervention are often consi dered causes of many degenerative
di seases. However, for this study, it will suffice to | eave the

di stinction fuzzy, but noted.

Rank [1950 1960 1970 1980 1990
No. 1 Malaria Gastroenteritis  [Accidents Accidents Heart Disease
' 195 38.7 27.2 35.9 49.6
Tuberculosis Tuberculosis Tuberculosis Heart Disease .
No. 2 65.5 247 20.8 314 Other Accidents25.3
No. 3 Gastroenteritis  |Pneumonia Diarrhea Cancer Cancer
| 65.1 325 17.6 23.6 22
No. 4 Pneumonia Malaria Heart Disease  |Tuberculosis Diseases of the Digestive System
" 1394 30.2 15.3 14.3 18.4
No. 5 Dysentery Heart Disease Pneumonia Pneumonia Transportation Accidents
’ 32.8 19 14.8 10 15.2

Table 1: List of the top five causes of nortality in Thail and
over the years. The nunber bel ow the cause indicates the nunber of deaths

per 100, 000 popul ation. A note of further clarification: on this chart
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the term mal i gnant neopl asns has been changed to cancer. The source

desi gnated these particular death rates as nalignant neopl asns of other
sites. The reason for this distinction is unclear. In 1990, the death
rate per 100,000 for all malignant neoplasns, or all types of cancer, was
39.3, which would nove it to second on the |ist for that year. (Source:

I nternati onal Medical Foundation of Japan).

Anot her interesting conment about the | eading causes of death
revol ves around the increased prom nence of accidents. In fact, by 1987
Iinjuries as a category -- which includes accidents, hom cides and
sui cides -- accounted for nore deaths than either infectious diseases or
degenerati ve di seases. However, this is not directly relevant to the
epi dem ol ogi cal transition.

The tabl e of |eading causes of death shows a marked decline in
death rates of sone of the major infectious diseases. Tuberculosis, for
I nstance, fell from65.5 deaths per 100,000 population in 1950 to 14.3
deat hs per 100,000 in 1980. By 1990, it had dropped out of the top five,
but Figure 4 illustrates that its nortality rate has continued to
decline. Simlarly, the death rates for pneunonia plumreted over the
years. Ml aria denonstrates the nost striking exanple of the control of
an infectious disease and will be discussed in detail later

The table also illustrates the increase in degenerative diseases.
It is unclear whether or not a significantly higher percentage of people

contract these di seases now or whet her the higher rates
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Fig. 4. Mirtality rates for selected causes in Thailand. Data for

1987 was generated using statistics fromother years and trends. (Source:

| nternati onal Medi cal Society of Japan).

are sinply a function of an increase in the ol der popul ation prone to
such ailnents. The inportant factor to note is the increased prom nence
of degenerative di seases anong the | eadi ng causes of death. Still, heart
di sease in 1990, which was responsible for 49.6 deaths per 100, 000,
cannot be conpared to nalaria in 1950 at an incredi ble 195 deat hs per
100, 000. This is another sign of the successful epidem ol ogi cal
transition. No | onger does a single disease run ramnmpant through the
soci ety, causing great nunbers of deaths. Mrtality in post-transition
Thai | and has becone wi dely distributed wwth no single cause reigning
suprenme, but with degenerative diseases at the forefront.

However, despite the dramatic inprovenent in death rates for
I nfectious diseases, norbidity rates still remain quite high in Thail and.
Again, malaria is probably the clearest exanple of the success of
controlling nortality, while being unable to conquer norbidity. In the
tropical climte, it has proven extrenely difficult to eradicate
i nfectious diseases. It mght be nore accurate to say that the
epi dem ol ogical transition in Thailand concerns the control of infectious
di seases as a source of nortality. However, as the follow ng di scussion
of malaria control over the past fifty years will show, infectious

di seases may never be effectively limted as a source of norbidity.
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Mal aria Control in Thail and

In 1949, mal aria accounted for 205.5 deat hs per 100, 000
popul ation in Thailand, killing 38,046 people. By 1992, the death rate
had fallen to 1.8 per 100,000 popul ation for a total of 1,051 dead.
These tangi ble results have been the result of better access to health
care, which in turn has led to an increased distribution of anti-nmalari al
drugs. Before tracing the course of malaria control prograns in Thail and
over the past few decades, it nust be noted that the nunber of cases of
mal ari a have not marked the same continual decline as the death rate
statistics. In fact, norbidity for malaria has fluctuated since the
m d-seventies (Fig. 6). The reasons for the difficulty in nmaintaining | ow
| evel s of norbidity will becone evident during the recounting of the
hi story. However, the norbidity statistics do highlight the difficulty of
obtai ning accurate statistics about nmalaria. The World Heal th
Organi zati on recorded consistently hi gher nunbers of cases than the
Japanese nedi cal association. There are many reasons why this m ght
occur, all of which are factors in the spread and conti nued preval ence of
the di sease. One organi zation m ght be including cases from anong the
| arge nunber of workers who enter Thail and from nei ghboring countries to
work. Additionally, mgration of Thai workers within the country nakes it
difficult to obtain an accurate count, since many of these people end up
traveling in areas where malaria is highly endem c. One other possibility
may i nvol ve the problens of determ ning the nunber of cases within the

I ndi genous hill tribes of the Northern region.
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The ecosystem of nmlaria consists of three interacting organi sns:
human bei ngs, nosquitoes and the parasite that causes the di sease. The
parasite is carried by the nosquitoes, which in turn infect human bei ngs.
Mosqui toes can al so receive the parasite frominfected people, thus
I ncreasi ng the di seases chances of spreading. Thailand has 62 species of
nosquito that are capable of transmtting the disease; however, two
species are the primary carriers. Because of its extensive rainy season,
Thai | and has many areas that becone ideal breeding grounds for the
i nsects. There are three types of parasites that are predom nant in
Thail and. O these, increasing attention is being paid to P.Fal ci parum
whi ch has shown high |levels of resistance to many of the known treatnents
for the disease. Malaria has been eradicated in the major cities of
Thai | and. However, in rural areas throughout the country, malaria renains
a probl em

Thai | and began a concerted effort to control malaria in 1930 when
the first Malaria Unit was forned in Chiang Mai to perform surveys,

di stri bute nmedi cati on and educate the general populace. In 1949, the
first spraying of DDT inside houses occurred in Chiang Mai province in an
effort to control the nobsquito popul ati on and thus prevent transm ssion
of the disease. At the sane tine, the distribution of anti-malarial drugs
i ncreased for use as both prophylactics and treatnent. This two-pronged
approach of attacking both the parasite and the nosquito, which is

followed in

Fig. 5: Mirtality rates for nalaria. Data for 1987 was

file://IC/545/1995/l andweber.htm (12 of 32) [6/18/2008 10:57:32 AM]



545\landweber

unavail abl e. (Source: World Health Organi zati on, 1949-1985; |nternati onal

Medi cal Foundation of Japan, 1986-1992).

Fig. 6: Malaria norbidity statistics for Thail and. The verti cal

axis represents the nunber of cases; the horizontal axis represents the

vear. (Sources: Internati onal Medi cal Foundati on of Japan and the World

Heal th O gani zati on).

nost mal aria control prograns, yielded positive results al nost

i mredi ately, as noted by the Wrld Health Organi zati on:

Encouraged by the rapid reduction of nmalarionetric indices in the pil ot
project area with residual insecticidal spray, the Governnent of Thail and
deci ded to |l aunch a nation-wi de malaria control programre which was
extended in a phased manner. Along with spray operations, for purposes of
eval uation, malarionetric surveys were carried out at quarterly
intervals, and ternmed as a surveillance system In addition, nmalaria
nortality statistics were also coll ected.

Thi s wi despread househol d spraying did in fact have an i nmedi ate effect
on the preval ence of nmalaria cases. One interesting question that wll
not be covered in this paper is the effect on the Thai popul ati on of
having a toxic insecticide such as DDT sprayed inside hones. However,
ignoring the possibility that the insecticide m ght be harm ng the
general public, Thailand pressed ahead. In 1965, the governnent

i npl emented a nmal aria eradication plan for the nation with the goal of
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conquering the disease altogether.

Their optim smproved to be premature. In a single year, between
1969 and 1970, the nunber of cases of malaria increased by 42 percent.
There are many reasons for the increase, but perhaps the two nost
i nportant reflect the adaptability of the nosquito and the parasite.

Bef ore sprayi ng becane w despread, nosquitoes usually fed on people

I nside their homes. Soon after spraying it becane evident that the
nosqui t o popul ati on was avoi di ng the DDT-sprayed houses, yet conti nuing
to bite people outside where there was no concentration of insecticide.
At the sane tine, the parasite was displaying an increasing rate of

resi stance to the preval ent treatnents.

Thr oughout the seventies, norbidity continued to fluctuate, even
as the nortality rates continued their dowward trend. In 1982, a new
health plan for the nation included the aimof integrating malaria
control into primary health services. The result has been a cohesive
| ocal approach that covers the entire country.

Sprayi ng was done by the village spraynen. Blood slides were coll ected by
the health centre staff, by malaria volunteers and health vol unteers.
There is one malaria volunteer in each village in addition to health

vol unteers. Heal th educati on was bei ng done by heal th comruni cat ors.
There is one health comuni cator for a group of 10-15 houses.

Such an organi zed and pervasi ve approach holds the key to the second

transition and eventually control of AIDS

Control i ng Human Behavior: Prelude to the Second Transition
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As has been nentioned, reducing norbidity of malaria has posed a
far greater challenge than reducing nortality. Wile the adaptability of
nosqui t oes and parasites play a major role in this challenge, the human
factors are nore inportant to examine for this paper. The governnent can
-- and, in Thailand, does -- provide access to health care and
medi cation, offer household spraying, and educate the public about the
di sease. But it is the responsibility of the general public to take
advant age of these services. One factor in the continued norbid