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O Introduction of the Lecturer

Mediator (Mr.Ozaki, Senior Adviser, Institutefor I nternational Cooperation,
JICA)

Good afternoon ladies and gentlemen. My name is Ozaki and | would like to
act as the moderator for this seminar. | would like to thank you very much for
taking the time despite your busy schedule and attend this seminar this afternoon.
Professor Ness from the University of Michigan has been teaching for a very
long time about population and environment. He is now a Professor Emeritus at
the University of Michigan and we are very grateful that we have Prof. Nesswith
us, today. He has already given several lectures since he arrived at Tokyo and |
don’'t know how many times he has already given lectures. He must be tired but
I hope hewill bear with us now and stay until the end aswell. The profile of Prof.
Ness and the presentation material are given as your handouts. In relation to the
environment, “Rio past 10" is going to be held at the end of August thisyear in
South Africa. It will commemoratethe 10 year’ sanniversary sincethe earth summit
held in Rio de Janeiro, 10 years ago. I'm sure that there are going to be discussions
concerning population and the environment. So, prior to such international
conference, | think it isagood opportunity for usto be ableto listen to lecture by
Prof. Ness on this topic.

I will not dwell on the detail career of Prof. Ness. But since 1988 he had started
the Population and Environmental Dynamic in the University of Michigan that
gathers not only the faculty of the University of Michigan but also the researchers
of other Universitiesin the States and also foreign researchers, to take part in this
inter-discipline comprehensive study. So | think he will share the result of the
study today in part. In relation to activities in Japan, there is the so-called Asian
Urban Information Center in Kobe. This center which has played amgjor rolein
environmental issues of citiesin the world has been studying with participation



of Prof. Ness. So | think he will refer to the situation in Japan or the activities of
the Asian Urban Information Center in Kobe, Khon Kaen in Thailand, Cebu City,
Pusan, Kobe, and Faisalabad in Pakistan and major cities that have been taken up
in this study. I’'m sure he will talk about the result taken up by these 5 cities.

Personally | know that Dr. Nessisalover of nature. | have once visited Anarbor,
Michigan, where the University is located. | learned that he has a piece of land
where he enjoys the Indian Teepee in the rural areain Anarbor. | have written
“TP” in very large letters but it does not stand for Toilet Paper. It stands for
Teepee. Teepee is an exercise by the American Indians, which they had made
tents and enjoyed camp fires. | heard that Teepeeis enjoyed by children aswell as
farmers, wood cutters and blacksmiths. He is a very kind person and I’m sure
there are many people from various disciplines in the audience.

Anyway, | think that you can ask him a variety of questions, especially about
the environment. It can be a basic question or a very technical, sophisticated
question. So, we would like to hear Prof. Nessfirst, and after his presentation we
will invite your question. Prof. Ness Please.

[l Lecture

Prof. Ness (Professor Emeritus, Department of Sociology, University of
Michigan)

Thank you for that kind introduction. Yes, | am alover of nature. Actually |
will tell you al what | said last night. Ozaki san visited us and he displayed rather
considerable skills as a woodsman. So we were at the Teepee and he went to cut
down atree and then cut up the tree for firewood. So | have said to peopleif you
don’t like Mr. Osaki as an advisor on Population, you can always get him to chop
wood for your fireplace.

| am always very pleased to come back to Japan. | was here first in 1961 after
| completed my doctorate. My wife and | and three children went to Malaysiafor
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4 yearsto study economic devel opment. We stayed in the newest, amodern hotel
called “ Ginza Tokyu” in Tokyo. You have more modern, larger hotels since that
time and that is rather interesting thing. It illustrates the points | am going to
make sure. Japan’s population has almost doubled in the past 40 years and has
gotten much larger. Yet, the condition of the environment has improved and that
isapoint | want to emphasize. It is also agreat pleasure for me to have worked
with the great city of Kobe, which | now consider my second hometown. In 1984
we began doing research projects together. In 1989, Kobe has had the urban
information center, which has done studies on urban areas around the Asia. | am
going to draw on one of those major studies in this discussion.

Let us get on to the discussion. We are starting with population environment
relationships. | want you to draw attention to my e-mail address here at the
“gaylness@umich.edu”. If you have questions or comments on any of this and
would like to discuss these with me overtime, over the e-mail, | would be pleased
to have your e-mail messages and respond to them.

Contents

Three Basic Principles.

1. Nodirect relationship

2. We can find examples of all forms

3. Actions and outcomes are |ocation-specific
Modelling: atool for examining population environment relationships.

Models are highly simplified views of reality

Models are al'so constructed to be precise ways of thinking about reality.
Examples of using these modelsin three cities.

Fisalabad, Pakistan: poor and badly governed;

Khon Kaen, Thailand: Better, but still with problems;

Kobe, Japan: High life quality.

Hereiswhat we are going to look at today. | want to lay out 3 basic principles
on Population Environmental Relationship. First, thereis no direct relationship
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between population and environment and that will surprise some of you. Second,
we can find all forms of relationship. Third and most importantly, actions and
outcomes must be location specific. | am going to talk about the process of
modeling, which iswhat we did when we studied these 5 cities. Models are highly
simplified version of reality. They are constructed to be precise ways of thinking
about reality and then | am going to use these models and the studies that we did
for 5 cities and give you examples of just 3 of them. Faisalabad in Pakistan isa
poor city, and unfortunately badly governed. Khon Kaenin Thailand isawealthier
city with amuch better government but still with some problems, and then Kobe
in Japan is avery wealthy city and has avery high quality of life.

Let us start with the first observation and the first principle.

Figure 1: World Population Size

10 10

[

z J
/

0 0
1000 1300 1500 1700 1900 2050

Figure 1 is a picture of population growth during last 1,000 years. The total
population of the earth was 250 million people. The population of the U.S. is281
million. So there are more people in the U.S. today than there were in the entire
earth 1,000 years ago. Then we have avery long period of slow population growth
and then avery rapid population growth only in the last 50 years but fairly rapid
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inthe last 250 to 300 years. That isavery common picture of the population over
history. If you extended this back 200,000 years, it would not change very much.
There was along period of slow population growth and then very rapid increase
in our time of our era. Now that makesiit look like population growth has alarge
impact on the environment.

CARBON DIOXIDE ]
Figure 2:
Concentration of CO2
and CHa
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260 T T T T
1750 1EQO 1B50 1800 1958 2600
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YEAR

In figure 2, there are 2 mgjor trace gases. These are gases that are small
proportion amounts in the atmosphere. One is carbon dioxide. We see that it was
relatively low, 280 parts per million back in 1750, 250 years ago and it has gone
up very rapidly. Methane is another one; these are parts per billion. The
concentration of Methane was 800 parts per hillion in 1760. They have gone up
very rapidly to where they are today. Now both of these arrows exactly match the
arrow of population for this period of rapid population growth. So that makes it
look like population growth during global environmental change. If you are not
familiar with these trace gases and what they do, they are responsible for the
earth temperature. Sunlight comes down to the earth and heats the earth and radiates
heat back out into space. If we had no atmosphere around the Earth, al that heat
would be radiated back out. It won’t be contained in the Earth and the Earth’s
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temperature will be O degrees Fahrenheit. Average temperature of the earth will
be 0. All the oceans would become ice and there would be no life on Earth. But
because we have the atmosphere here on earth, then these gases trap the heat
from the earth. Carbon dioxide and methane and any other gases and water vapor
aswell bounce the heat back to the Earth. They give the Earth the overall average
temperature of about 65 degrees Faherenheit. Without the atmosphere we could
not have life on Earth. It is this atmosphere that gives us the higher temperature
and life on Earth. Since the rise of those trace gases exactly matches the rise of
population, it looks like population growth isdriving global environmental change
and responsible for global warming which is certainly happening.

Figure 3: Total World Population and Percentage
of Urban Population
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But if welook at figure 3, we can put together this population together with 2
other things. Oneistechnologica changein the form of energy. When population
was growing very slowly, the main form of energy was animal energy. Thiswas
the kind of energy that we had to use to do everything. In the 16th century we
developed sails. The Portuguese, Spaniards reached out acrossthe Atlantic, across
the Pacific, across Indian Ocean, and had the new world system. But still the
population was growing very slowly. Actually we had a slight increase in
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population in Asia and in Europe at this point. New crops like corns, beans,
tomatoes, sweet potatoes were found in the Americas, and within 100 years they
spread al around theworld. That raised the carrying capacity and raised population
growth here in the 16th century. Before that it was about 1/10 of 1 percent per
year. After that in Asia and Europe it rose about 1/2 a percent per year. Just as
parenthetical note the effect of that as increasing the diseases on the Americas
was disastrous. The diseases from Europe and Asia had been traveling back and
forth for 2,000 years. All of the microbes spread through these populations and
populations developed some immunity to these microbes. They went to the
Americas. Columbus went in 1492 and then many others who followed him
brought the European disease to the Americas. It absolutely wiped out many of
the popul ation because those popul ations were vulnerable to this disease and had
not developed immunities. So the impact of finding new crops, which was very
good for Asia and Europe, was disastrous for the Americas. But it was not until
we developed a new kind of energy form called fossil fuels, coal and ail in the
18th and 19th century and new types machines that we really increased population
growth. Two things happened with these new fuels. Human productivity increased
tremendously. So we can produce much more food and many more goods to
support many more people. In addition, the cost of transportation went down
incredibly so people could move into urban areas. That increased concentrations
in urban areas and these little bars show you the percent of urban population. You
notice that there have always been urban areas and some of them were quite
large. Beijing was one of the large cities of the world with 1 million people and
the largest up until about 1800. But with fossil fuels, a new boom of energy, we
can bring more people to cities. Today we have aimost 50% of the world's
population living in cities. Over the next 25-30 years that will rise to 60%. So we
might have the development of a new fossil fuel and technology, a new form of
social organization and urban industrial society, movefrom rural agrarian societies
to urban industrial societies. That iswhat isdriving global environmental change
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and so thisis our first principle.

Figure 4: The First Principle of Population
— Environment Relationships

Thefirst principleis:
1. Thereisnodirect relationship between population and

environment
The importrant arrow is the one that isn't there.

Organization
and

Technology

All impacts of population on the environment are mediated through
organization and technology;

All impacts of environment on population are mediated by organization
and technology

The relationship between population and the environment isacritical one. It is
avery powerful one but thereis no direct relationship. Theimportant arrow isthe
one that is not here. Any impact the population has on the environment will be
mediated by some parts of social organization and human technology. Thereis
no direct relationship. There is a very large impact of the population on the
environment. That is mediated by some forms of organization or technology all
the time. Actually that is very good, very useful, because organization and
technology are the things we have control over as human beings. We can make
more efficient organizations, more efficient technologies so that the impact of
population on the environment can be significantly reduced. If we make a bad
social organization and inefficient technology, then the population and the
environment will be very large. You will see many cases of that.
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Figure 5: The Second Principle of Population
— Environment Relationships

2. We can find real life examples of all
population-environment relatiuonships

Environmental change

Enhancement Degradation

Most Common Perception
Singapore;
Curitaba, Brazil Hinalayan deforestation;
Amazon forests;

African forests, savannah, etc

Growth

Thai Gibbon sancturay; Japanese and European
Alpine rural exodus reduces
biodiveristy

Population Change

Decline

The second principleis that we can find real life examples of all population
environment relationships. | will produce a 4-fold table here in which we look at
population changein 2 directions, population decline or population increase. We
look at environment change in 2 ways and in 2 places. Environment can be
enhanced or degraded. We can fill each of these cells with real life cases. Thisis
the cell that isthe most common misconception. We think that population growth
degrades the environment. There are many places that it does, the Himalayan
deforestation, deforestation in the Amazon, African forest and so on. In many
places population growth is actually destroying the environment. We can also
look at placeswhere popul ation decline has enhanced the environment. In Thailand
the national parks that are sanctuary for the Gibbon, which is a somewhat
endangered species, used to have people pressing on the boundaries of the park.
Because the Thailand had a very good national family planning program, fertility
has gone down rapidly to withdraw alot of the pressure on those parks. Thereis
considerable enhancement in the environment by population decline. We can a so
find places of population growth and environmental enhancement. Think of
Singapore. | first went there in 1961. It was rather dirty with a great deal of
infectious disease, even though it was quite advanced from all Southeast Asia
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cities. There was a big deal of infectious disease and it was quite a dirty city.
Forest was being cut down in Singapore. Today the Singapore population isnot 1
million as it was in 1950-1960. It’s 3 million and the environment has been
enhanced considerably. Curitaba, Brazil is known as the greenest city on earth. It
also has more than doubled its population in the last 30 or 40 years. But the
environmental conditions have been greatly enhanced. | would say thisis true
about Japan as well. I’m going to show some pictures later on of mountains that
in 1900 were totally deforested and today are very beautifully forested. Japan’s
forests are expanding and are growing as are the forests of the United States. That
has come along with population growth. And also you find case in which
population decline has contributed to environmental degradation. We've seenin
the alpine areas of Europe in Switzerland. People are moving out of those Alpine
areas. They used to live in Alpine places with fruit tree farms and that produced a
rich Bio-diversity. As people move out, the fruit trees go, the farms go and all the
Bio-diversity declines rather considerably. You will find the same thingsin some
Japanese rural areas. People want to go out of these areas. We go from arich bio-
diversity with different crops being planted and different animals to fewer and
fewer crops and reduction of animals. There is a kind of degradation in some
places where environmental populations decline. So, we can find real cases of al
rel ationshi ps between population and environment.

Third principle isthat all population and environment is location specific. It
depends on geographic climates and land conditions. It depends on what people
are doing, how they are organized, what kind of technology they have. It isvery
location specific. All the results of population dynamics are determined by some
specific forms of human technology and that of human social organization. That
is good. This means people and their governments are basically responsible for
the outcome of any specific population environmental relationship. So people
and their governments have an opportunity and responsibility to enhance
environments from population growth. | ask you to take this on faith for the

-18 -



moment; | will try to give you some actua effects of such.

Now in order to look more closely, ook at the population environment
specifically. We have developed a model and a modeling process. Models are
simplified forms of reality and there are basically 2 kinds of models. Using the
model that we carry in our heads al the time, we have some understanding on
how things work, and what thing produce and what cause other things, what kind
of conditionsin cities cause more crime or less crime. We al have models like
this. So when we think about this future, we think thisis going to happen in the
future because thisis the way things are connected. Problems with those models
are that there are plenty of assumptions, that we never test and that we never
make visible. The other kind of model we have is the ones that we deliberately
create. In this case, we are creating dynamic system models. The important thing
about those models is that we specify what all these conditions are. We make
visible what the assumptions about the course of the relationship are. So if there
isany question, we can look at those, change them and discuss them. So those
dynamic models deliberately constructed are highly specified, which make visible
all of the underlining assumptions. In 1998 and 1999 we did a study of 5 cities.
The results are in this block. This is modeling of 5 cities on population and
dynamics. It was done under the Kobe group, Asian Urban Information Center
of Kobe and our University of Michigan Population Environment Dynamics
project. | cannot say more about Kobe, because it has been awhile, it has done a
very good job over the past 14 years now of surveying of Asian Urban
Administration, asking them what the problems are and asking them how they
are addressing their problems. Bring some of those administrators to Kobe for
training where administration is doing more research.

In this particular study we look at 5 cities. We built arange of cities from the
poorest to the most wealthy. One is Faisalabad in Pakistan. Another is Khon
Kaen in Thailand. The third is Cebu city in the Philippines. The 4th is Pusan in
South Korea, South Korea's major seaport. The 5th is Kobe in Japan. Now in
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order to study amodel of Population and Environment relationship, we have to
answer some basic questions. What is the environment? How do we measure it?
How do we get a handle on it? What is population? Don’t we know more about
that? About birth rates, death rates and migration rates, we know what are good
and what cause that? But what technology and organization condition link
population and environment?

Figure 6: A “Metabolic Model” of the Urban System

Social Political Economic Cultural System

|

Water
Quantity
Quality

SHPIEES,

Land Use:
Housing
Open Space

S.P.E.CS.

Social Service
Hith, Ed.,FP

Transportation

‘ Production ‘

S.PEC.S.

One way to address these questionsis to build amodel. Thisis the model we
built. First of al, by environment we mean 4 things, water, air, energy and land
use. Thisistaken from avery excellent piece of work of demographer, Wolfgang
Lutz. Thiswas used in the study on population development and environment in
the island state of the Marinas ailmost a decade ago. Here we have what the
environment is. Each one of these is an element of the environment. Thisisa
module and we can get quantifiable objective measures of these modules. We
have water, water quantity, the amounts of water available and the quality of the
water. Isit clean or isit dirty? The amount of air does not change but the quality
of air changes with amount of pollution that isinit. We know that has an impact
on population. The amount of energy that we have and the types of energy that
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we have are very critical things. The character of land use is very important. For
this particular study we focus on housing and open spaces. In other studies you
want to look at agriculture or forest or al sorts of things but for this method of
study we only look at these 2 things.

The 3 institutions and things that we look at are the production system or the
economy, the social services, health, education, family planning and the
transportation system. Why did we choose these? It's because of the urban
administrators in many surveys that we had done with them. They told us that
these critical things determined the impact on the quality of life and all impact on
the environment in the urban areas. Then you see al of these arrows point to a
central area, life. That takes to the metabolic character. We call this a metabolic
model using the analogy of metabolism. Think of human metabolism. It’s the
processthat givesyou life. Weinha e oxygen. It goes through the body and changes
into carbon dioxide and we exhale carbon dioxide. That is the metabolic process.
The outcome of this processislife. If we stop breathing, we die. If we continue to
breathe, we live. So think of this metabolic process as producing quality of life.
Think of it as avariant of a high quality life and low quality life. If our own
human metabolism is working well, we are breathing, we are strong, we can
move easily, we have a good appetite, we can think quickly, we have a high
quality of life. If the metabolism process beginsto break down because of disease
or age or things, then we have alower quality of life. You can say exactly the
same thing about an urban system, a human system, rural area, nation or even for
the Earth as awhole. So we call this ametabolic model. Now thisinner circleis
the quality of life, something we didn’t know how to measure. Thereisakind of
subjective quality about it. What isimportant for you, people in Japan iswhat is
quite not so important for people in the United States or Pakistan or any other
country. What is important for people in Afghanistan is maybe not so important
for people in Japan. At least at certain levels we are not certain how to measure
this. Around that, thereis an objective aspect of human quality of life that we call
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the human health system. Around here we have whole series of simple objective
measure. We have death rates, crude death rates, infant mortality rates, child
mortality rates and mortality by specific disease. These are objective indicators
of the quality of life. We have birth rate and a series of rate that stands for not
mortality but sicknessfrom various diseases. These are things that we can actually
measure, and those are the things that we do measure. You notice all these
environment and population conditions have some impact in the quality of life.
In some cases these are marked positive and negative. The production system
can have a positive effect on quality of water, if we have an efficient irrigation
system, avery efficient re-cycling system for water. If we have avery good system
of controlling toxic conditions in the water, then we will have a high quality of
water. On the other hand if we have ineffective water use and irrigation system
and pump alot of toxic thing into the water, the impact on the quantity and quality
of the water will be negative. We are saying what determines these things to be
negative or positive relationship. Thisthing is around the edge. We call this social
political cultural economic system of the palitics, the economics, the government
of the city. That determines alot of relationships between al of these parts of the
models. Now with this model we had team in these 5 cities that consists of local
social scientists working with urban administrators. They were modeling these
cities over the period of 1970 to 2020. That means that they had 25 years, 1970-
1995 over which to ook over actual relationship between population growth,
transportation, air quality, production and water quality. All of these relationships
for 25 years can be used to build a model of al of these connective linkages.
Then we would project 25 years to the future. In each case we made specific
assumptions on how things might hold. Those assumptions could be exploited
and they can be examined, challenged and changed. | believe this produced some
interesting observations.

Let me begin with Faisalabad, Pakistan. It lies here on the northeastern side of
Pakistan. There is the border between India and Pakistan. Hereis India. Hereis
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Pakistan, the border with Afghanistan. Pakistan isavery arid territory. 2-3 inches
of rain fallsayear and that is coming in July or August. At the sametimeitisan
extremely watered area. Thisisthe great Indus River coming from the snow of
the high Himalayas and running into this great plain bowling into the Arabian
Sea. That water iswhat really brings life over that last couple of hundred years
first to the British colonial and then to the independent Pakistan government.
They did a great deal making dams, irrigation canals and moving that water to
the land and allowing that land to be very productive. The question isif itis
sustainable or not.

Figure 7: Chenab Canal

Here is the Chenab canal that is bringing the water into Faisalabad, right into
aquifers, asaver area, filling the land up with water allowing it avery productive
in agriculture.
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Figure 8: Traffic of Faisalabad

Itisdtill arelative poor city. It isabig center of cotton textiles but you see the
traffic isamix bag. You see some trucks, buses, bicycles and then animal traffic,
quite afew camel carts, horse carts moving through the town. Some of the streets
are paved but some of the streets are unpaved.

Figure 9: Animal Transport

There is something about animal traffic that is quite exotic looks at times, but
it is not very healthy. Consider what Tokyo would be like today. Look back in
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Tokyo in 1900, just 100 years ago. What was the transportation like in Tokyo?
Probably it was by foot or by horse. Think what Tokyo would look like today if
we had the same ratio of horsesto population. If you had that many horsesto 14
million people, the entire Tokyo Bay would be tons and tons of horse manure
everywhere. It would be swamped by it. With horse manure comesflies. Fliesare
giving us infectious diseases. So animal transport can be a very dirty form of
transport. It is interesting to see, to remember when we got automobiles with
internal combustion engines. They werefirst heralded clean form of transportation.
Automobiles don’t leave horse manure around, automobiles don't give flies and
automobiles don’t give us infectious diseases. It is only later that this exhaust
could be deadly itself. Gasoline exhaust itself partiality with lead in the gasoline
could be toxic. Wereally saw thisas areal clean form of transportation.

Figure 10: Extensive Female Seclusion

Here Faisalabad a fairly substantial animal transportation is detrimental to
human health. It is also a city with an extreme secluded female population. Here
isaman on abicycle with hiswife or his sister but completely covered. WWomen
don’'t go out in the market place.
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Figure 11: Faisalabad Population: Past and Projections
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We modeled the population and we had a past history to ook at. It grew in
1930. It was up to 2 million. And then we made some projections on how it is
going to grow. Those are projections on what we think might be critical population
environment relationship. We make 3, a high, a medium and alow projection.
The high projections assume that there will be an agricultural collapse around
Faisalabad. Thisis not unusual inirrigated agriculture in an arid climate. Thisis
avery arid climate that during 10 months out of ayear thereis no rain and heavy
sunlight. The water from the canals seeps down to nourish the agriculture. But
because of the low humidity and high heat, many of the water evaporate and they
leave behind salt. Over the years quantity of the salt in the sail builds up to the
point agricultureis no longer possible. Many irrigated societies with arid climates
have collapsed. We had one in southwest of the United States from the 9th to the
14th century, which collapsed soil, probably because of the high salinity. If that
happens, | think it islikely that agriculture collapse happens. We are going to
have rapid migrations of the people around the city and an increase of the city
and an increase in poverty so the high scenario is a rather frightening one for
Faisalabad. The medium scenario is that they will continue to be about the same
as they are now. With relatively ineffective government for things like waste
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management, water management, schools, health services, itisnot avery effective
government. But we think other things are possible. We could have more
agriculture progress. You can improve crops and the land, treating the land to
reduce salinity. It might be possible, certainly possible but | don’t know how
probablethat the Pakistani government would be more effective in health education
and family planning. Here is an area where foreign assistance can help a great
deal. Pakistani government is not very effective. If this happens, then we are
likely to see areduction in fertility, population growth and an increase in the
quality of life. It is possible. There has been in this area both population and
environment stress. First of all, irrigated agriculture was amarvelous thing in the
1900’s and most of the last century. It opened up new land and lots of people
came into those new lands and produced many goods. But they also encourage
high fertility. It was agricultural situation that encouraged high fertility. So family
had 3-4-5-6-10-12 children. When you have so many children and the father
dies, the land has to be divided among them. That gives us fragmentation and it
undermines agricultural productivity. So we have 2 things. | am looking that an
increase in the soil in fragmentation from high human fertility is pushing people
of the land into the cities. In addition we have a population growth that sustains
the stress in the environment. The sewage and waste management is very weak
and the sewage system is being repaired now. But in the couple of monthsin the
summer July, August, if you have a few days of heavy rain, the entire city is
awash with raw sewage with human sewage and it is aterrible and an unhealthy
place. The urban health and education system are very weak. Unfortunately the
Pakistan government is currently unable to provide servicesto its population. So
the most part of people have given up depending on government. Private services
of al kinds are growing rapidly in education and in health. More seriously, there
isan age problem when apopulationisgrowing rapidly. Itsoverall ageisdeclining,
because more and more young people are coming into that system. One critical
character of those young people is the age 15-19. Thisis a group who is very
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energetic but they are very volatile. Their numbers will certainly grow today.
There are about 8 million of these young men in Pakistan. In the next 20 years
there will certainly be 12 million. The question is where they will get education
and jobs. If there are no jobs or school for the most, then what will they do? We
know what they are doing now. They are going into Madros or religious schools
teaching them to kill others. President Musharraf, if you have been reading the
newspaper, is making a concerted effort now to turn away from violent religion
to make it an Islamic welfare state. We can all wish him agreat deal. We can all
potentially provide him some orchestra from the outside that population growth
in the young peopl e produces atremendous instability between Pakistan and India.
That isavery serious thing.

Let’s say little bit more about these young males. Why are they important? As
| said they are ahighly volatile population with great energy but they don’t have
much experience. Lots of testosterone hormones are pumping the body away but
they have no experience. So they tend to feel immortal. Nothing can hurt them.
Infantry sergeants love them because they are“ Gung Ho” over everything. They
can be mobilized to do wonderful things. We find some of the most heroic acts
the most ultraistic among these young people, but they are a so the cannon fodder
of demagoguery. If you watch any of the Hutu-Tutsi riot and genocide in central
Africa, it was young males with mandates that hack others to death, hack women
and children to death. You seein theraceriotsin the United States, young males
smashing thewindow and burning the cars. Young males are very volatile situation.
In some cases, think about Kenyatoday. Daniel Arap Moi, very corrupt president
is sending those young boys miles away as cannon fodder to destabilize oppositions
to stay in power. Young males can be very dangerous.
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Figure 12: Population of Young Males (15-19 Years) in
Least Developed Regions and North America
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I have just made a comparison with young males going into the least developed
region. That is about 50 countries that include most of sub-Sahara Africa and
places like parts of Afghanistan, Bangladesh, Pakistan, the least devel oped
countries of the world. Already the populations of these young males are about
30 million. In North Americathat isthe United States and Canada, it is leveling
off at about 11 million. It is not going to grow. Here it is going to grow to 70
million beforeit level off. Where are they going to go? Where are they going to
get education, get jobs, prospect for a future? They are many. Many of them are
very destabilizing here. Of course we know how to deal with that. We know that
if we promote good family planning progress, thefertility will decline very quickly
and thiswill solve the problem. That isin the future.

Now let’s turn into Khon Kaen in Thailand. It lies in the center of northern
Thailand. Thailand is a great center of Southeast Asia. Chou river makes this a
very rich rice growing area. It runs through the Northeast high plateau, two, three,
five hundred meters above sealevel, loping down into the great Mekong river. It
iswell watered by a number of riversthat run through. It has been a poor area.
But it has been rapidly developing. Khon Kaenitself hasanew effective university
and the government has a lot of money. They are making it the heart of the
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Northeast. Compared to Faisalabad, its transportation system isreally quite good.
You have instance of lively traffic, buses, trucks and cars. One of my friendsin
Thailand tells me that Thailand has the most pick up trucks than any other country
in the world except the United States. They use this pick up truck as busto pick
up peoplein the rural area. Thailand is still extremely rural population, 30% of
the people livein urban areas. A lot of the peoplelivein therural areas commuting
into town. Roads are paved and there are no real traffic jams.

Figure 13: The Road Map around Khon Kaen

Thereason for that isthe government’s transportation policy. These mgjor roads
lead from Bangkok via Nong Khai across the friendship bridge into Vientian. On
all of these roads the government has built bypass roads around town. So the
truck can bypass the town and they run from north to south, from east to west.
There is another case in Vaduz Kein when you see the bypass road around the
town. So you take the heavy trucks out of the town. It is a simple transportation
policy the government has made that increases the quality of life to a better
transportation system in the city.
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Figure 14: Khon Kaen Population: Past and Projected
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A very successful family planning program brought fertility fromnatural to
controlled levels from 1965-85; greatly reducing all population pressures
on the country and the city.

We have a model of the population growth of the city. In this graph between
1970-1972 they just redrew the administrative boundaries and made it larger.
Thailand as you know has had an extremely successful family planning program.
Fertility levelswent from 6 or 7 children per family aslate as 1965 down to today
to just below replacement levels. That was a secret of anational family planning
that got assistance from JICA, USAID, UNFPA and a lot of international
organizations.

Figure 15: Young Men in Khon Kaen
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Here are the young men and their 2 things that stick out are, well | took this

picture in Khon Kaen, they are dressed in scouts. They are mostly al in schools,

in scouts. They have reasonable chances of jobs so they are not going to be a
destabilizing part of the population. They are well controlled and developed

because they are looking ahead. In addition to that, their numbers are declining.
In 1985 there were 3.1 millionin al of Thailand. Today there are 2.8 million and
that will continue to declinein numbers. It is easier to provide a better education
system for them, better jobs, better organizations for them.
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Figure 16: Vehicle Numbers in Khon Kaen
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Now as almost all cities the number of cars and motorcycles are climbing. This
isnot amodel. Thisis actual data from the past. That raises the question. What
doesthisdo to air quality?
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Figure 17: Asia: Monsoon Machine
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Herewe get back to the location specialty of population environment dynamics.
It depends on what is going on in the local situation, on what is happening here.
Of course there isthe great monsoon. Here is the great Asian monsoon machine.
It starts in China’s great landmass. In the wintertime it cools down the air about
that landmass and cools down and gets heavier and it settles down. It pushes air
out across the landmass down south to the Indian Ocean and to the sea. It brings
relatively cool and very dry wind across the Northeast of Thailand and parts of
India and Southeast Asia as well. In the summertime when the air over this
landmass heats up and air above it warms up and rises and pullsair in. It pullsa
great bit of air from these very large areain the Arabian and Indian Oceans down
in the south. They bring along with them a great deal of moisture that dampens

the land here and gives us the monsoon season.
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Figure 18: Khon Kaen Rainfal (mean) 1966-1995
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When that happens, look at what happensto therainfall on ayearly processin
Khon Kaen. In the summertime the line is the number of days when it rains per
year. In the summertime August through September we got almost 20 days of
rain in amonth. We got almost 20 days of rain a month. It rains every day or
almost every other day and the amount of the rainfall becomes as much as 250
milliliter when it stops. They start going in the other direction and the number of
days of rain decline and the amount of rainfall during the winter when we are
getting those big dry cold air mass coming from China. When spring comes, this
big air masses starts to rise and pull the water of the Arabian and Indian Ocean
and we get rain again.
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Figure 19: Khon Kaen Air Quality: The Monsoon Impact
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So here again isthe location specificity. What happensto the air quality isvery
much afunction on how much rain thereis. Here you can see these 3 particular
measures of air pollution, suspended particular matter, dust and dirty stuff that
comes out of engines, nitrogen oxide and ozone. That is produced in part by
transportation. As you can see in the summertime when the monsoon is on, the
air iswashed amost daily by therainfall. Thisis very low. In the wintertime it
goes up high and then comes back down again in each of these cases. So location
specificity isan important principle. Now we don’'t know what if thisisincreasing
all the time because they only have one year of measurement. We are trying to
encourage them to take more measurements so we can see what is going to happen.

Finally let melook at 2 countries Pusan, South Korea and Kobe, Japan. | am
only going to deal with Kobe. Both are modern well-developed cities that have
emerged like something like phoenix, from the ashes. | was not here at the time
but | have seen pictures, aerial photos of Tokyo and photos of Kobe in 1945.
Bombed down, burnt out, absolutely flat and today Kobeisawonderful, beautiful
rich city. They rose from the ashes giving themselves a better quality of life as
does Tokyo. They have avery high quality of life, good government, good services
and all of the people. That isagood metabolic processto include ahigh quality of
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life. Can they sustain it? | am not sure. Let uslook and see what happens.

First, Kobe has 2 major geographic advantages. It lies here on the north part of
Osaka Bay up against the Rokko mountains. One thing that happens is that
Japanese current comes through and passed west central Japan. At this point, you
know it merges with Taiwan and moves northward and a partial of the current
goesto the Japan Seabut the major portion goes along Japan and up to theAleutians
Island to the United States. And then it moves at 2 to 4 knots per hour. Moving
thisway it pulls pollution from Osaka bay out into the ocean. That's a geographic
condition. That is very favorable for Kobe. Another is the wind. Most of the
winds come from the Northern mountains and flow out to the sea, so what little
air pollution is. It generally goes out to the sea. The winds that come from the
west blow it over to Osaka, so Osaka has Kobe's air pollution problem. The
difficulty of areaisthat the Mountains hem Kobe and | will show you in aminute.
Itisacity 20km long by 4 km wide with no place to go. So they devised a scheme
called the mountains to the sea project, absolutely remarkable engineering feat.
Actually they chopped off the top of these mountains and made new towns up in
the mountains. So that |ots of the populations would move up to these new towns
connected together by this very effective mass transit system. They took the fill
and dropped it into the sea here, to make an island, Port Island, and then make
another island. Here you can see better picture of thislittle shelf of land that is
hemming Kobe in. They cut down and took the fill from these mountains and
took them and lay them down into the sea and made Port Island and Rokko Island
which are very, very effective for shipping and making Kobe a very efficient
seaport. They are providing new housing, 20,000 apartments in both places and
allowing population to move out into the mountains and out into the island,
redistributing it and making much higher quality of life. That was an impact of
government policy donefor the land policy and for transportation. Here is another
picture of Port Island and you can see Rokko Island Mountains that go up for
1000 meters. | will say just another point about this. In 1900 only afew years
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after Kobe was established as an open port, these mountains were absolutely bare
of trees. They were westhered limestone mountains. All the trees were cut down
for wood for fire, wood for houses and so on. These were gleaming white, almost
like they were snow covered. Of course when rains came, floods came down
from the mountains, increasing erosion. It was a very bad situation. Then the
government, not only the Kobe government but aso the national government,
turned its attention to these. Thisis part of the Seto Inland Sea National Park.
Reforested marvel ously, there are rich forests all over these lands. They provide
not only a nice place for recreation, people walk into the mountains and have
very nice times but also they provide 2 very fine important things for the
environment conditions. One of the most important products of the forest is not
the wood that aforest has. Most people think you cut from the trees, you got a
good product from the forest. In fact the most important product of aforest is
water. These forests are protecting from the rains. The rain seeps over the soil and
then moves down into the sea. They clan water and one of my favorite sakes
comes from Hanaguri water, which is produced in Kobe with the fine water that
they have. The next thing isit gives oxygen into the city. Trees are like the lungs
of acity. They take in carbon dioxide and give out oxygen and so they make the
air cleaner for the city. Hereis part 1 of the transportation system. Theislands are
connects to the city by an electric train system. That is very efficient.
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Figure 20: Kobe Population Growth
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Here is the past history of population growth. You can see the effect of the
world war I1. There were | million people there in 1940 and it went down to 440
thousand and they comeback very quickly after the war. You can see the impact
of the earthquake in 1995 and about 100,000 moved out of the city. Wethink itis

going to grow very slowly in the future.
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Figure 21: Kobe Vehicle Growth: 1960-2020

1200

actual

projected

1000

Total

800

600

400

200

0
1960 70

80

90

20

Automobiles will grow. Back in 1960 there were 35,000 to 45,000 in the city.
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There are about 300,000 today. Using our model, we project that it will grow up
to 700,000 in the next 20 years. What will that do to air quality?

Figure 22: STELLA Model

Thisisthe model we used. it's a computer program called “ STELLA model”
that connects population to total number of vehicles to air quality and gives us
this result. Thisis a model of air quality that we can link to population, to
transportation system.

Figure 23: Kobe Air Quality
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Suspended particular matter, nitrogen oxide and carbon monoxide were
relatively high in 1970-1975. It began to come down even though the number of
cars was growing very rapidly. They came down because the technologies of
emissions controls were increasing. We were getting cleaner and cleaner cars
even though we were getting more and more. At this point we begin to look at the
future. Here is a very important assumption we made. If we get this current
projection, now the number of automobileswith the current emissions technology
with no change in technology in automobiles emissions control, if that happens,
then the suspended particular matter will rise. We know very clearly that the
death rate increases when suspended particular matter rises. There are many studies
that show there is a fixed relationship. For example 10 micrograms increase in
suspended particular matter, we get a 1% increase in the death rate. Studies have
shown this in many places. Therefore we can calculate that if the emissions
technology does not change, the automobile increase, we will have 10,000 more
death between 1995-2020, then we would have had. We have discussed this with
urban administrators, urban engineers. They know this very well and they are
saying the emissions technology is already changing and it will change a great
deal. We already see now Toyota and Honda hybrid cars that produce very little
emissions. We can firmly guess over the next 10-15 years. We will have a major
transition of hydrogen fuel cells and we get “0” emissions. They are around in
time. But it isimportant, as a model to be able to show urban administrators if
something does not change, thisiswhat will happen.
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Figure 24: Kobe: Changing Age Structure
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The more serious problem lies ahead. Thisisthe change in age problem. Back
in 1970 more than 20% of the population was under 15 and only 5 or 6% were
over 65. When we did this study, they were equal. The older population will be
growing in 20 years, you will be an older population. The younger population is
declining and that isaprobleminal of Japan not for Kobe only. It isalso happening
in Western Europe and a problem in the United States. In sometime in the future
immigrants are going to have to come. There are not many signs of that. That
endstheillustrations.

Let me summarize the lessons. First we know that wealth pollutes, wealthy
countries pollute more than poor countries, but wealth also promises environmental
protection. Kobe has sufficient wealth to produce very clean technology, and
therefore Kobe is better to protect the environment. We found that slowing
population growth has paid large dividends. That is very important because that
is something we do know how to do. Japan has provided tremendous support in
the last 30-40 years. Population progress from one of your private organizations
JOICFP, one of the leading supporters of family planning, helped to reduce
population growth. When you reduce fertility, a lot of the pressure on the
environment is withdrawn. Population and Environment relationship is a major
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output leading to a better quality of life. Wealth of courseisthe major determinate
of quality of life. Something like political culture plays arole. These social,
political, cultural and economic systems differ but the affect on the capacity and
society transforms wealth to welfare.

Finally all population environmental dynamics are location specific. If you
want to do analysis or you want to intervene, it must be done at the local level.
Thank you very much for your attention and interest.
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O Questions and Answers

M ediator

Thank you very much Dr. Ness thank you for your comprehensive and also
very specific presentation. | am sure that many of you have questions you would
like to ask. We would like to have around of questionsfirst and then perhaps Dr.
Ness will answer this number of questionsin one lot. Please do go around with
questions.

Q1

| think that | am very fortunate to have this opportunity to hear Dr. Ness's
presentation today. Fortunately we had worked together on that “ Stella’ project.
So | was able to understand the presentation quite well because of that short
background. But there is a question that popped into my head while listening to
your presentation. Now this popul ation problem and the environmental problem
that we are faced with, asyou say, are both very difficult issuesto resolve. However
I think perhapsthey are not related if we just think not being overly complicated,
but also take in different prospective approach. One could see that in the 20th
century the whole problem of population and environment really were treated as
2 separate issues. Here in Japan people treat population issues and environmental
issues separately as well and they did not really think about the relation between
the two. There has been the part of us here in Japan trying to correct these 2
things. However, theoretically speaking, even if there may not be any direct
relationship, there is relationship by thinking in reality. When we look at the
medieval period or ancient period, | wonder what sort of problems the world had.
| wonder if they had any relationship between population and environment in the
medieval period or ancient times. Considering the way people lived in ancient
times and the lifestyles and the environment issues, you see that people do live
within certain environments and depending on various environments. They decided
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what to do, what sort of productive activities they were engaged in, whether they
were starting agriculture or fishing or alife of collecting berries. So | think
depending on the environment you changed your mode of life. We human being
tried to maximize that ability to adapt to the environment and the characteristics
of certain locations. That is the wisdom of humanity. We have to live by the
carrying capacity of the areain which you are living on. | think what enable up
our species are continued existence. When we look at the current, present
population environment issue, the problem that we have with the environment is
very much raised by the confrontation attitude or the relationship between people
and the environment. | think that was not the case in the past. People lived within
the environment whereas today people are confronting the environment. There
seems to be a struggle between populations and the environment. Since in the
past that was not the case, the relationship between people and the environment
of today and ancient times are quite different. As Prof. Ness mentioned, | think
the environment is location specific but at the same time the environmental
problems we have today are global environmental phenomena. If that is the case,
when you think about the relationship between environment and population, you
have to look at it from the perspective of the entire human kind and the
environment. It isan areaspecific but at the same time we need another perspective,
which isthe entire world and human beings, global environmental problems and
human beings. Now the relationship between human kind and the environment
should not be confrontational, adversarial relationship. That is not what we saw
inthe past as| said. Human beings adapted the environment in that kind of attitudes,
which are perhaps what are needed now. | do agree it is area specific but at the
same time we do have to think about the whole globe, the whole earth, the whole
of humanity, how and what we should do in order to secure the survival and
continuation of human kind. | don’t think this has been pointed out very frequently,
but it occurred to me while listening to your presentation.
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M ediator

Thank you very much for the question. It is a far-reaching question that was
raised. Are there any other questions or related questions from anybody else? As
you think about more questions and you may have more specific questions later
on, but perhaps Dr. Ness could answer that question now.

Prof. Ness

You gave me excellent comments and excellent questions.

Let metakethefirst one. You noted first of all that recently population people,
environment people, who consider population and environment problems, have
not considered the relationship between them. | think that is quite right. One of
the problems that we have in development, the whole area of government, isthe
problem with specialization. On the one hand specialization is necessary. Think
of the sciences and the specialization into astronomy, biology and then within
biology, there are organism biology and microbiology. Currently there is more
and more specialization because it helps build stronger theory and better
technology for observation. Specialization is necessary. But on the other hand,
that specialization puts blinders on us. We cannot see things on the other side. So
what we need to do and something that we have been working on for the past
many years are to build bridge between specializations. | think that it is quite true
that many environmental organizationsin the United States did not want to touch
population. | have not an idea of what this means. In the U.S. population is a
controversial issue. It sometimes means family planning and abortion. We have
an extremely right wing and it opposed to family planning, abortion and all kinds
of good things, and many of the environmental organizations did not want to
touch population, because they would get pulled into this conflict and lose a lot
of their popular support. At the same time it is absolutely obvious that people
who are trying to protect the environment through National Parks and National
Forest and protected areas do have to confront population problems, because
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there is population pressing upon those national parks borders. They have had to
do that over the past 10 years. Thereisagreat increase in environmental people
being concerned with population’s issues. On the other hand Population people
have one narrow group of demographers. They look at birth rates, death rates,
immigration rates, number of people, rural/urban differences, age, sex differences
and that is all. They have not wanted to deal with environment problems.
Demography isavery powerful technology. It can do whole lots of things without
talking to environmentalist but it cannot understand how population can affect
that environment. Population can affect it lessthan it could. We have been trying
to bring some specialists together and to talk to one another and to teach to one
another what they know, how to get together. | think that isincreasing successfully.
There is more and more involvement in organizations that are talking population
issues. More and more population folks are looking at environmental things. Here
| must say 2 population organizations in particular have very interesting visions
and are very effective. They are UNFPA and the office of population in USAID.
Both of these offices have been very flexible to look at the relationship between
population and other things. Both of them have prominence in women roles,
population and development, population and environment, population and
migration and awhole series of them. Unfortunately they have not kept in other
agenciesin USAID. The environment people do not care about population at all.
They just do not want to deal withit. They have enough thingsto do for themselves.
But the population offices have been supporting population and the environment.
UNFPA supervise this excellent work by Wolfgan Lutz in 1994. It is the first
major study of population environment dynamics. On excellent one, UNFPA
reached out to other things. There is also something different about these 2
organizations compared to all those that surround them in USAID. USAID isa
typical government organization, typically male dominated. Maybe 10-15% of
the professionals at USAID arefemale, al the rest are male. In the United Nations
it iseven worse. United Nations isamajor bastion of male chauvinism. Women

- 46 -



hold only 2% of the professional postsin the United Nations. But in UNFPA and
in the population office of USAID women hold more than half. So these are 2
organizations that are very interesting. These flexibility and other visions to look
at different issues also bring women into much more powerful positions.

You say that there may be some relations between population and the
environment. Thereis. Thisisaproblem | face often. My point is not that thereis
no relation between population and the environment. Thereis agreat population
impact on the environment. Thereisagreat environmental impact on population
but it isnot direct. Some form of organization or technology mediatesit all. When
the technology changes then things do change. You mentioned the confrontation
attitude that is something many people say. It has attested from Christianity and
Protestantism, particularly out of Protestantism, which joins people to overcome
the environment to turn the environment into something that is productive. | think
that maybe there is something to do with that. At the same time if we go back to
mid-evil period, people were not necessarily struggling to protect the environment.
Thisisthe time when they were cutting down all the forest in Europe to turn into
agricultural land. Because population was growing and then we had this huge
change in the agriculture scene. Starting in the world after 1492, after Columbus
went to the New World, we began to pick up crops from the New World, brought
them back to Europe and to Asia. That was a marvelous change on agriculture
technology. It brought potatoes, beans, tomatoes, sweet potatoes, turkeys and a
whole series of things that came from the Americas to Europe and to Asia. It
raised the carrying capacity, because you have a new agricultural technology,
which was really quite remarkable. Do we have a completely confrontational
attitude today? | am not sure. | think one can still see that and still see many
businesses that simply do not look at the impact they have on the environment.
But | don't think that we have had in the past 200 years as many powerful groups,
powerful organizations that were concerned with the environment protection as
we have today. We have governments now that has environmental protection
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acts. We didn’t have that 100 years ago. Theodore Roosevelt actually started it
100 years ago. President Roosevelt started the National Park system and National
Forrest system that were big pushes towards protecting the environment. But
over the 30-40 yearsin the United States and throughout the world we have new
powerful organizations that are trying to teach us that we have to balance our
relation with the environment. We got devel oping guideline with development
and population. | think that is something we can draw some conclusions. | tend to
be optimistic about everything. The sky is not falling down. | know it is going to
stand.

But | do think we should see this environment, a solid movement of people,
grass roots, government, and non-government organi zations. Organizations are
pushing for aless confrontational attitude and a greater acceptance. | understand
this local phenomenon. There was a question on location specificity and global
effect. Absolutely the whole business of environment regulation is a global
business. We pump a great deal of carbon dioxide out in the air in the United
States. It does not just stay over the United State. It is part of the worldwide
climate system and it is driving the temperature up. We are probably going to get
some increase melting the ice caps in Antarctica. But certainly in the Arctic the
ice sheets are melting and we could get an increasein the sealevel. That probably
will not affect Japan much because you are out of the sea but think of the Maldives.
They are going to disappear and that comes from carbon dioxide emissions from
the United States. You can see that some of my colleagues in the Arctic monitor
pristine, absolutely pure kind of snows, except they include all kinds of heavy
metals from industry in Europe. The lakesin Norway are turning into acid from
sulfur emissions from the United States and England. So thereisaglobal impact
there. It's true. At the same time we are doing something about this. The action
has to be location specific. Some 20-30 years ago, a series of environmental
protection acts were passed to reduce the sulfur emission in a whole series of
factories. We have at the University of Michigan abiological research station up
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in the north of Michigan and we have had that for 100 years, measuring all kinds
of things for along time. Over the past 20 years, we can see an unbelievable
decline in sulfur emissions and sulfur deposits on the land, in forested land in the
North. That is because the government pushed the industry in the mid-west and
Chicago. It was one way to reduce the emissions, so we pushed them on alocation
specific way to clean thisup. That would have alarge impact on the global system.
Yesitisaglobal problem but | think we have to attack that global problem with
very location specific kinds of activities. | think | covered the points. Thank you.

Q2

Thank you very much Prof. Ness. | really enjoyed your presentation. Thisis
going to serve as a policy model, speaking about the first principle. Now in Japan
| have gone around therural areain the country. Thereisthe very close relationship
between the roles of the women that | am fully aware of, as you know. The
situations of therural areas are changing on adaily basisand we support population
issues very aggressively. For example, around lake Biwa in Shiga Prefecture 30
years ago women took part in the movement to produce soap from waste oil. And
also in Minamata City right now, it is said that it has become “reborn” thanks to
the efforts made by the women. So classification of waste into 23 kinds of waste
has been carried out and they provide fertilizer from the waste. The so-called
rainbow plan in Yamagata Prefecture won the Prime Minister Award. It had the
participation of women. The garbage and the domestic waste were collected to
produce fertilizer and this produced plants that were used as food for catering
services. So | thought the countries especially with women playing a central role
were tackling our environmental problemsin a very aggressive manner. So that
being the case, population and women have relationship. | believe one of the
major sub-components of rehabilitating environment exists between population
and environment. Prof. Ness, what do you think about this?
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Prof. Ness

Thank you. It is delightful to see you here. She was my student many years
ago. | have not seen her for along time. It is very good to have this issue of
population and environment and women’srole. It is very critical and what you
have discussed here about women is a major force at the grass roots level,
organizing and pushing for a cleaner area. Of course we need everybody to do
this. In so many societies women have been pushed aside, sequestered not being
listened to, paid less for everything. We all pay the price for that. | think of the
great communist slogan, which was a slogan “women hold up half the sky”.
Unless we get to a point where we get greater gender equality, we are going to be
poorer for them. Now gender equality is something that is gaining momentum
and moving along. Remember it was not so long ago, | don’t know when women
got the right to vote here in Japan but it wasin 1922 in the United States. It was
not until the late 1970’s in Switzerland before women got the right to vote. What
iswrong with us? Why can’t we see that women hold up half of the sky and that
they must share with us all the power, all the authority and al the responsibilities?
| don't know what it isin Asia but | know that in the western world. | think the
religion coming out of the Middle East have decided anti-women bias. You think
of Judaism, Christianity and Islam, if you look at the book of Genesis, the first
book in the bible. Here is the Garden of Eden, God tells Adam and Eve you may
eat al the fruit from all the trees but you may not eat the fruit from the tree of
knowledge. Well the snake came a ong with an apple from the tree of knowledge
to eat and she took a bite and gave it to Adam, God was furious and he threw
them out of the Garden of Eden. What Adam said was “Why did you do this? It
was woman's fault. Women made me do it.” What kind of areligion isthis that
makes women responsible? And then if you look at when Moses is getting the
laws from God, God tells Moses if awoman has aboy child, sheisunclean for 7
daysin certain ways and unclean for 30 days in other ways. If she has afemale
child, sheisunclean for 2 weeks and for 2 months. What kind of religion do we
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have? That puts women in that position and of course the most fundamentalist
parts of most of any religion, Buddhism, Christianity and Islam. The anti-women
sentiment is very profound. You saw when the Taliban took over Afghanistan.
They kept women out of school and kept them covered and don’t allow them to
do anything. What kind of religions are these? Well we are struggling to be more
liberal in all ways. | think we have made considerable advances, but we still have
alot to go. Thekind of thingsthat you aretalking about demonstrate how important
it isto be much more open to equilateral society to allow women to do the kind of
organizing that they have been doing. They have done atremendous job here in
Japan and we just hope we will alow it to be done in other places. | think you are
quite right in that point.

M ediator
We have only 15 more minutes left. | have a question that | would like to ask
but we can have 2 or 3 more questions from the floor.

Q3

Thank you very much for your interesting presentation. Now you talked about
population and the environment particularly focusing on urban areas. | have 2
guestions, 2 points that | would like to rise now. In urban areas in Khon Kaen,
around the cities you have slum areas. When the population concentrated in urban
area, the areas surrounding the urban center were formulated. These slums have
various problems having to do with bad sanitation and so forth. What was it like
in the rural area? Which sort of things compelled people to move into the cities?
Now also the topography and various environmental factors have a big impact,
you said. But in major cities around the world, Bogota and Tehran arein the tail
end. Theair pollution isvery bad there. According to your own experiencein this
region, in this plateau basin, what is the relationship between population and
environment? You focused your attention on air, however, in the water source
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areain Yemen, if the population continues to grow at the same pace, there will be
no water available any more. So thereiswater scarce area. What isthe relationship
of population and environment like in these water scarce areas?

Prof. Ness

We focus on the urban areas for avariety of reasons; oneisthat urbanization is
on the move. The industrialized countries are aready highly urbanized. In Japan
90% live in urban area, in the United States 80% live in urban area, in all of
Western Europe 80% livein urban area. Urbanization is growing very rapidly, in
Asiaand in Africa. In 1950 there were only 244 million urbanitesin all of Asia
That was 244 million, twice the population of Japan today. It is less than the
population of the United States today. In 1950, thiswas all of the peoplelivingin
urban areas. It isgoing to grow up to 2.6 billionin the next few years. A tremendous
change happened in urbanization here. Thisis happening in Africa, too. The urban
area will be very important one for the working out of population dynamics.
Thereisavery interesting thing | have used in other places. Maurice Strong who
was the Chairmen of the United Nations Conference on Environment and
Development in 1992 in Rio said, “ The future of sustainability will belost in the
cities of theworld”. That iswhy we are focusing on cities. We call the model that
we have Urban System, but you can use thismodel in rural areas aswell. You can
apply thismodel to arural agricultural district. You can apply it to a province or
an ecological area or water short area. When you do that, maybe you should
adjust these modules as | pointed out once before. When Wolfgan Lutz did the
major study of the Marinas, they had al of these modules for water, air, land use,
but they didn’t use the model for air because air pollution were not a problem for
the Marinas. All the winds and pollution are blown out to sea. So they just left it
out. Again we come back to location specificity. We should develop amodel that
is specific for the area. We are working on and we can do thisin rural areas as
well as urban areas. And then we would put other things. We are working on most
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rural areas. We would certainly like to include agriculture in the land use part. We
want to put other kinds of system here. We can do this. Of course, in many areas
water isvery critical. As we have seen in these parts, it is not a critical problem
for Kobe. It is not a critical problem for Pusan. The quantity of water isnot a
problem for Pusan but the quality of water is a problem for Pusan. It is down
river. It isat the mouth of up down river. It draws most of itswater from that river.
But up river from thereisamajor industrialization zone. Government is pushing
industrialization and al the toxic effluentsand al the toxic waste are being dumped
into the river and they end up in Pusan. Pusan has to spend money to clean those
up. Water quality isavery serious problem. In Khon Kaen it is not avery serious
problem. In Faisalabad it is a very serious problem. They have got enough water
but it is destroying the agriculture. In places like Yemen or alot of Eastern Africa
there are water-stressed areas. As population grows, they will become even more
stressed. That is something we do know. Water is avery critical issue. It isvery
difficult to know what is going to happen in Isragl and in Palestine. Over the next
20 years they will absolutely run out of water. Water is already very short there.
Because of the political situation, the power of the Israel and the lack of power of
the Palestinian, the Israelis taking most of the water available and leaving very
little of it to the Palestinian. Some people argue that over the next 20 years the
major conflicts will not be over oil not over land but over water. Think about the
Nile River. That river in eastern Africa comes through the Sudan and the Ethiopia
and down into Egypt. The struggle for control of water on the Nile will be very
serious potential for high degree of violence. The Tigris and Euphratesrisein the
eastern part of Turkey. Turkey is damming those riversto provide moreirrigation
for itself. But thereis avery serious down stream struggle. We are going to have
to work out ways to resolve these sorts of problems. Bangladesh, Pakistan and
India have recently done this. They have made some arrangements over some
dams on the Ganges River. Indiawants to build but if they build them, they will
destroy alot of the wetlands in Bangladesh. So they are working together to
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resolve that kind of problem. Water problems are going to be some series of
future. We have to work out ways to resolve this problem. One of the things we
can do in these areas will help reduce population. That will withdraw alot of the
pressure of population.

Another thing we must develop is a better technology for water use. In my
country we are some of the most wasteful users of water. Irrigation systems that
use too much water and are drying aquifers are very inefficient. If we would do
what the Israglis do that is drip irrigation, we can use 1/10 of the water we are
using now and increase tremendously our outlook. So we have got to work on
better technology for using water, better technology for keeping the water clean,
and then some socia organization for managing the conflict that will inevitably
rise over water. Thank you.

Mediator
We are drawing close to the scheduled time to close the meeting. If you have
further questions | hope you would make them brief.

Q4

| am involved in advertising activities. | was going through the internet and |
thought your presentation was very interesting and | am glad that | have taken
part in this seminar.

Asaresult of the advancement of science and of technology, we have enjoyed
various advantages. But at the same time there are stresses posed on the
environment. My question concerns the environment, chemical waste, industria
waste aswell as nuclear waste from the nuclear power generation, war and nuclear
experiment. These are realized achievements. Then we have enjoyed the fruits
from such achievements of science and technology but we have also suffered at
the same time from the achievements. So what do you think mankind should do
in the future with regards to technological achievement, that also have
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shortcomings?

Q5

| would like to ask the next question. | am a consultant for environmental
development. Maybe this question is against your theory and logic.

Currently devel oping countries such as the Philippines do not offer high quality
public services, which is accelerating the migration of the population out of the
rural areas, which further deteriorates the environment of the cities. And the cities
are turning into slums. So because there is the massive inflow of population that
degrades the urban environment, | think the relationship between environment
and population does exist. Though thisis against your theory that thereis only an
indirect relationship, | think thisincrease of population is directly affecting the
environment. So | would like to see your view on this specific aspect.

Q6

You drew the conclusion that, when we study the relationship between
population and the environment, we should take the best location. My question is
why you came to this conclusion. | mean for example if we are from 4 different
citiesin different countries, we can get different conclusions. | wonder if the
other person says the theory is practical or typical.

Another question is that we should study the relation between population and
the environment, based on locations. But if we cannot divide three countriesin
terms of geography or intheir location or their development levels, likethe Tigris,
for example, can we imagine that we can divide the countries or the cities into
different types and get something in common? | wonder if something common to
the environmental problem improves the environment.

M ediator
The second person had challenged the first principle of Prof. Nessthat thereis
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only an indirect relationship between population and the environment. Well Prof.
Ness's answer of that question must be yes. There is an impact of population and
the environment. Yes, there is an impact of environment on population but those
are through technol ogies and organizations. So thisis of great variety and thereis
no universal rule on how the population or the environment is important and |
think that is how Prof. Ness makes the relationship. Am | right?

| would also like you to answer whether my understanding is correct or not.
Now about Kobe, Kobe has various advantages. But what happens to the city, if
you selected Tokyo or Osakain Japan? These Faisalabad, Khon Kaen and also
Kobe are the cities that you had presented today. Each development isin the
order of their development. In Japan we had various problems like Minamata
disease.

Prof. Ness

Migration from rural areas to the urban areasis increasing the development of
slums. What the government does for those migrants and how it manages them
depend on the places. We can look at Kurativain Brazil, which has had avery
large migration of peopleinto the rural areas. But you have to organize the cities
very effectively planning with industries in one place, housing in another place,
and excellent transportation between the 2, and you have managed to do awhole
series of thing that made those slum areas a higher quality of life.

Here is one of the things they did, for example. They have slum areas. They
got poor areas. They have small lanes moving through them and the garbage
trucksto pick up the garbage cannot get into those. So the city agriculture products
from the farmers in the city are put together in 10 pound bags and they help or
make slums collect their own garbage and bring it to a transfer point, where it
could be picked up. It would bring a bag of garbage, and it would get a bag of
vegetables, a bag of fruits and vegetables from the outlining countryside. That
reduced the cost of picking up the garbage so the city was able to pay for these

-56 -



fruits and vegetables that went to the poor people. It increased the nutrition level
of the poor people and cleaned up the slums. Now that was done because the
government did it. That was matter of politics and the social organization so the
impact of population on the environment was much mitigated because of the
kind of organization they had.

Manila has no such capacity to do this. In fact Manilawas ametro manila area
and had alarge metropolitan planning activities. The political organization was
fairly effective. They went to decentralization of Corazon City, to Roja City, to
all three separate cities. Decentralization evolved authority to them and no longer
there is no central planning. Each one of these little cities does not have the
capacity to manage immigrant and they are getting an impact increase of avery
negative impact on the environment because the political system was lousy. So
there was an impact but it depends on what kind of organization they are and
what kind of technology you have.

About thisissue on chemica waste and nuclear waste, there is an area where
we need better technology. Well if you look at the technology you have devel oped
for cleaning industrial waste effectively in Japan and the United States, we have
developed such new technology, for filtering all kinds of things. And that
technology employs many new people. It isagrowing industry in both places. It
is a good export industry. It came because government introduced some new
environmental regulationsto clean the air, to clean the water and to dischargeiits
clean effluents, but those government regulations did not tell people how to do it.
Only that you have to do isto reduce them. They grew a huge industry and afree
market opportunity and that employ many people, and givesagood export industry.
What we did is to make a better regulation and to enforce more implementation
of these regulations enacted through this government protection activities.

Indonesia, for example, has very good laws on the books to protect the
environment but they don’t have the engineers or the capacity to implement those.
So the industry simply tries to by-pass theme. We have good laws and good
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implementations. Industry will develop new technologies for cleaning them and
they must do that.

Another question is on the low quality of public services and migration from
the rural to urban, degrading the environment again. You talked about location
specificity. And on the problem of dividing up countries, there are some problems
that are common. Yes, by al means, there is a problem with population growth
and high fertility that producesillness for woman and children. No, high fertility
isin some senses a epidemiological disease, because when you have high fertility,
women have early and frequently and late pregnancy. And when that happens,
theinfant mortality rate goes up and maternal mortality rate goes up. So acommon
problem is the health problems of high fertility and we can deal with that. If we
have areal good family planning programs that can make available to women
and contraceptives technology that we have now, we have good population
progress. That is ageneral problem, but you cannot use what Thailand did in the
Philippines, you cannot use what Thailand did in Pakistan. In each one of those
casesyou haveto develop an approach that is specific to the culture, to the palitics,
to economics of that sort of region. That iswhy you want to have agood family
planning program. Though it might be very common, you cannot design it in
New York. You have got to design it in the areas where it is actually going to
work. The Indonesians will haveto do it for themselves. The Philippines have to
do it for themselves. To work out how that should be done, it is not a matter
where we can get many common programs and common problems. But when we
put them in a particular area we have to adapt so that people should not adopt a
program from somewhere el se, they should adapt from somewhere else, and that
isthe sense in which location specificity isavery important problem. | guess that
isit. | want to thank you very much. This has been avery stimulating time, like
your questions. | appreciate very much for your attention and interest. Thank you
so much.
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M ediator

So ladies and gentlemen, thank you very much for coming here today and
staying with usfor the whole session and with this. We would like to close today’s
seminar. Thank you once again.
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