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[. INTRODUCTION

EEverDAY technological advancements are
made in well developed nations such as the
United States, Great Britain and Japan. The
people of these nations benefit greatly from
the ability to communicate quickly and
efficiently with others on the other side of
the globe. Technology enables economies
to grow and can improve the quality of life of
the people by making resources such as
education and healthcare more readily
available to the masses. Less developed

regions, however, have vyet to utilize

technology that has become obsolete in
other areas of the world and replaced with

newer, better technology. These areas do

not have access to amenities considered

basic necessities in countries such as the

United States like electricity and telephone.

One such area is Tibet (aka the Tibet
Autonomous Region of China). Though
economic policy changes in recent decades
have allowed the Chinese economy to grow
and develop, some areas of the country
have been left behind. The population of
the densely populated cities enjoy all the
modern conveniences found in any major
city in the world, consistent electricity, clean
water, television, cellular service and
internet to name a few while the rural
population, a sizable percentage of the
national population, are completely isolated
from the world outside of their village.

The following explores Tibet in more detail
from its geography and history to its people

and the impact technology could have in the
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region. Previous attempts at bringing a
means of communication will be discussed
as well as their shortcomings. The ethics of
modernizing a land and people that have
existed for centuries will also be addressed
and the societal and environmental impacts

of such major changes.

South China
Sea

Fig 1. Map of Tibet, China

II. GEOGRAPHY AND CLIMATE

Tibet is located in the southwest of China as
shown in Fig 1. Bordering nations include
Bhutan,  Nepal and India. It covers
1,228,400 square kilometers which is

roughly the size of Texas. The largest

mountain range in the world, the Himalayas

reside mainly in Tibet with the tallest peak,
Mt. Everest, shown in Fig 2., on the

Nepalese border (1).

Fig 2. Mt. Everest

The average elevation of the region is over
4000 meters and the area receives more
sunlight than any other in China making it
well suited for the production of solar power.
The temperature can fall dramatically in the
higher elevations after the sun sets. Tibet
receives very little rainfall as the moisture
tends to come from the south and the
Himalayas prevent the majority of it from
reaching Tibet. Ninety percent of the rainfall
that the region does receive falls between
May and September.

Despite the

abundance of sunlight, the air is very cold as
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well as dry and the average annual
temperature is only about 34 degrees
Fahrenheit. Tibet is also the home of
several substantial rivers including the
Yangtze, Yellow, Indus, Brahmaputra,

shown below, and Ganges as well as many

freshwater and salt water lakes. (1)

Fig 3. Brahmaputra River on the Tibetan

plateau (China).

I1l. HISTORY

Tibet emerged as a powerful empire in the
seventh century and demonstrated its
strength by invading several central Asian
countries including the Chinese empire. (2)

In the eighth century the Tibetans appointed

a new Chinese emperor, a victory for which
a inscription was set in stone in Lhasa. Also
during the eighth century the first Buddhist
monastery, Samye, was established and
Buddhism declared the official religion of

Tibet.

Fig 4. Samye Monastery

During the first half of the ninth century, the
Tibetan empire achieved many more
victories and eventually signed a peace
treaty with China. Around the middle of the
ninth century, the great Tibetan empire

began to crumble.

The empire was divided in two and for the
next several centuries was further divided by

princes, generals and lords competing for
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control. In the eleventh century the Sakya
Monastery was founded and Tibet was led
by a variety of priest-rulers of the Sakya
sect. The Mongols invaded Tibet in the
thirteenth century but allowed the Sakyas to
retain control as the ruling Khan had
converted to Buddhism. The Mongols
remained in control of both China and Tibet
until the Ming dynasty overthrew the
Mongols., and China and Tibet were once
again independent. The exact nature of the
relationship between China and Tibet
through the mid-seventeenth century is
unclear but it was during this time that the

Dalai Lama became recognized as the

political and spiritual leader of Tibet. (3)

Fig 5. Sakya Monastery

In  the mid-seventeenth century the
Manchus forcibly took control of China and
peacefully gained control of Tibet. Once
again, China and Tibet were part of the
same empire. When the Gurkhas invaded
Tibet in the mid-eighteenth century, the

Tibetan government asked the Manchu

emperor for assistance. For the next

half-century the Tibetan government
struggled to maintain control and minimize
Manchu interference with governmental
affairs. In the nineteenth century, under the
leadership of the thirteenth Dalai Lama,
Tibet began reasserting its independence by
handling international affairs without the
involvement of the Chinese Government.
The British, however, approached the
Chinese government requesting permission
to explore Tibet, a request that was granted.
When Tibet refused Britain access, the
British invaded in 1904. Less than a month
later a treaty between Tibet and Great

Britain was signed. (2)

Shortly after the British invasion the
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Chinese and Manchu armies invaded Tibet.
The armies, however, became preoccupied
with fighting with one another and in 1912
the Chinese army was expelled from Tibet.
In 1913 Tibet and Mongolia declared
themselves independent. In 1949 the
Chinese civil war ended and Mao Zedong

established control over Communist China

and once again the Chinese invaded Tibet.

Fig 6. Mao Zedong

In 1951, the 17-Point Agreement was made
between Tibet and China in which the
Tibetans relinquished their independence
but in return were to be allowed to remain
culturally and politically autonomous. In
1959, the fourteenth Dalai Lama, followed

by at least 80,000 Tibetans, fled to India and

established the Tibetan government in-exile.
The Dalai Lama hopes someday to return to

a free Tibet. (4)

Fig. 7 The Fourteenth Dalai Lama

The cultural revolution led by Mao Zedong
resulted in the destruction of monasteries
and other sacred sites as well as extreme
censorship. The images of the Dalai Lama
and the Tibetan flag were forbidden by the
Chinese government. The Potala Palace,
pictured in Fig 8, once the center of Tibetan
government and home to the Dalai Lama

was converted to a state museum.
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Fig 8. Potala Palace

The strict new regime brought detrimental
changes to the economy and widespread
dissatisfaction. The people of China were
poor, hungry and suppressed. In 1979
Deng Xiaoping began major economic
reform and opened the Chinese market to
competition and foreign investment. This
began a period of remarkable economic and
technological growth that greatly improved
the lives of the Chinese people. While the
urban areas have become quite well

developed, there is much room for growth in

the rural areas, particularly Tibet.

V. EcoNnomy

The GDP for 2005 was an estimated $3.1

billion (USD) with the average net income
per capita at $234 (USD). Traditionally
Tibetans relied on agriculture; farming and
animal husbandry, and handmade textiles
and handicrafts. With the more recent
economic reform policies, the region has

developed additional industries such as

electric power, mining and tourism.

V. PEOPLE

The Tibet Autonomous Region of the
Peoples Republic of China is home to
approximately 2.7 million people, about 92%
of whom are Tibetan. With an average
population density of only 2.2 people per
square kilometer, it is the least densely
populated of the Chinese provinces. (1)
Since the majority of those residing in the
province are Tibetan, the predominant
religion in Buddhism. Both Tibetan and
Chinese are spoken, particularly in the cities
where the Chinese population continues to

increase. The Chinese population in the
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capital city of Lhasa is approaching fifty

percent.

A. Urban population

The population dwelling in the urban areas
of Tibet enjoy nearly all of the modern
conveniences found in the large eastern
Chinese cities. They have electricity, clean
source of water, internet, television, and
access to educational and medical facilities.
Many of the rural villages, however, remain
almost completely isolated from the rest of
the world. The Chinese government has
launched several projects to help connect
these rural areas such as the “Every Village

has a Phone” and “Go West” projects.

Fig 9. Lhasa

B. Nomads

An estimated 40% of native Tibetans are
nomadic or semi-nomadic. Some stay in
one place for only a couple of months while
others will stay in semi-permanent or
permanent structures eight months of the
year. Without a permanent residence it is
more difficult to provide these nomadic
groups with amenities such as electricity,
water, and telephones. Some nomads,
however, travel with solar panels that can
generate enough power to light their tents.
The Chinese government has set up “cities”
with cookie-cutter houses to encourage the
nomads to settle into fixed residences. The
aim is to protect them from the elements
and devastating economic consequences of
unusually severe winters. Unfortunately,
many of these nomads are unable to sustain
their herds and support their families within

these communities and must find another

way to generate income (5).



ECE 510 Summer 2006

C. Rural Population

Not all rural Tibetans are nomads, but
nearly all are quite poor. Until recently,
many Tibetans used a bartering system
instead of paper money to obtain goods that
they could not produce. In an effort to bring
economic stability to the region, the Chinese
government strongly discourages the use of
bartering. (5) Most rural families generate
income by farming or selling textiles and
crafts. Some development projects brought
jobs to remote regions but many of those
jobs are filled by the immigrating Chinese
since the Tibetans tend to be less educated
and many cannot speak, read or write

Chinese.

Fig 11. Rug weaving

VI. EDUCATION

Prior to 1950, monasteries and nunneries
served as educational facilities. In the 50’s
and 60's the Chinese government began
opening schools in various areas of Tibet
and invited wealthy Tibetan families to send
their children to these facilities. Some
Tibetan children were also sent East to
attend schools in Chinese cities. (6) Often
in these state run facilities communist
ideology was taught, and only in Chinese
and the Tibetan culture and society was
negatively portrayed. Some Tibetan
parents opted to send their children to
Tibetan schools in India to learn the culture

and history of the Tibetan people in their

native tongue.

In more recent decades more educational
opportunities have become available for
Tibetan children. There are four main types
of schools; state-run, community supported,
those in monasteries and nunneries and

those set up by overseas charity
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organizations. (6) In the 80’'s it was
estimated that less than half of all Tibetan
children attended primary school despite the
fact that is was deemed compulsory by the
Chinese government. Since only about a
guarter of all schools receive any amount of
funding from the Chinese government, the
majority of the schools are ill equipped.

Very few Tibetan children go on to

secondary or higher educational facilities.

Many Tibetan families find sending all (or
any) of their children to school cost
prohibitive. Even state-run facilities, which
exist almost exclusively in urban areas,
charge tuition with rates allegedly
determined by ethnicity and economic
status. Poor Tibetan children are rumored
to pay higher rates than their Chinese
speaking counterparts. (7) The current
literacy rate is estimated, by the Chinese
government, to be about 60%. The national

literacy rate of China is estimated to be

about 90% (8).

Fig 12. Tibetan classroom

VIl. HEALTHCARE

Like education, adequate healthcare is
also costly and scarce in most rural Tibetan
regions. The life expectancy in Tibet is just
under 60 years, more than 10 years below
the national life expectancy (1). For many,
the nearest hospital is a day’s drive away, if
they have access to a car. Rural hospitals
may be understaffed and lack the necessary
equipment to deal with a variety of injuries
and illnesses. Those who do reach a
medical facility may be denied treatment
due to an inability to pay. Once again, the
status of the family plays a role in the cost.

Those with connections or who are of higher

social or economic status are more likely to
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receive subsidized healthcare. (7). Tibetan
hospitals often require a deposit of 1000 to
3000 yuan before treatment in administered.
In many rural areas, traditional Tibetan
medicine is still practiced and local Tibetan
doctors will offer herbal treatments and
remedies to patients at little or no cost or in

exchange for goods such as yak butter.

VIIl. MODERIZATION OF TIBET

Since the mid-twentieth century, the
Chinese government has begun numerous
development projects that have significantly
impacted Tibet. One of these being the
infamous Qinghai-Tibet railway. Completed
in July of 2006, the 1100 km of track have
brought many changes to the region. The
Chinese government invested into the
project hoping to bring development and
income to region and to narrow the divide
that has formed between the eastern and

western regions of the country. Some

Tibetans view the railway as China’s way of

10

exercising and demonstrating the power and
control it has in the region. It is also felt that
the immigrating Chinese were given
preferential treatment for the many jobs
created by the project. (5) Plans for
extending the railways to Tibet's second
largest city were announced shortly after the
completion of the line to Lhasa. Nearly all
the villages along the line have cellular

access to allow the business travelers and

tourists stay connected.

Fig 13. Qinghai —Tibet Railway

A. Communications and Media
A variety of challenges face
telecommunications companies wishing to

connect Tibet to the outside world via

telephone, television, radio and internet.
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The geography of the region makes laying
cable difficult and costly while the inclement
weather can interfere with wireless means.
Urban areas, such as Lhasa, are relatively
well connected. Landlines, cellular service,
television, radio and even internet cafes are
present. It is reported that the Tibetan
region currently has nearly a hundred
newspapers and periodicals, over 600 FM
radio stations, 36 medium and shortwave
stations, and over two thousand radio and

television stations at township or village

level. (9)

Fig 14. Population Density Map of China

The low population density spanning over

11

1.2 million square kilometers also lessens
the appeal as Tibet is clearly not as lucrative
a market as the very densely populated
eastern Chinese cities. Fig 14. shows the
distribution of the population throughout
China. The East is heavily populated, even
overpopulated. The Chinese government
encourages it's urban couples to have only
one child and strongly discourages
migration from rural to urban areas. The
Chinese government, however, has pledged
to provide access to telephone service to all
people in Tibet and offers subsidies to
corporations willing and able to set up the
necessary infrastructure. The goal is to not
only offer access, but affordable access to
rural areas. Approximately 75% of the
region has television and radio coverage,
though not as many may have the

equipment or desire to take advantage of

this expanded media coverage. (9)
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Fig 15. Talking and Herding Sheep

Several attempts with various technologies
have been made to connect rural regions of
Tibet. In the 1950's and 60’s hand cranked
telephone service proved to unreliable and
expensive. In the 80’s ultra shortwave 30-
300MHZ was tried followed by a microwave
network, both of which turned out to be very
difficult and expensive to maintain and
attracted few subscribers. The Japanese
PHS technology was attempted in the 90’s
but was unable to penetrate the thick stone
walls used to construct many Tibetan
buildings. More recently VSAT was used to
provide phone lines. It proved to be

effective but quite expensive for the

consumer. Some VSAT lines are still in use

12

today. (10).

The newest, most promising technology
available for connecting isolated villages is
CDMAA450. An alternative to GSM and the
Chinese government supported TD-SCMA
technology, CDMA450 offers many benefits
afforded by utilizing a lower frequency,
450MHZ. Due to better propagation
properties, less towers are required as each
tower can cover a larger area than other
technologies. It also provides good voice
quality and works in a variety of climates.
CDMA450 can be wused for cellular
telephone service, personal or pay cell, as
well as internet. It was originally designed
as the digital replacement for existing
analog NMT-450 technology so it can work
with existing infrastructure as well as allow
regions to jump into the market with 2.5-3G
technology. (11)

Fig 16 compares the coverage area for a
tower for CDMA with other currently used

technologies such as GSM.
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Fig 16. CDMA450 Tower Coverage Radius

CDMA450 is currently being used in at least
19 countries around the world, including
China. Tibet is the only region in China
permitted by the government to use this
technology. China telecom currently
provides service to the more densely
populated regions of Tibet using equipment,
such as base transceiver stations,
manufactured by the Chinese company
Huawei. The 408 BTSs that have been
placed cover about 7000 of Tibet's 1.2

million square kilometers and provide

service to over 260,000 people. (11)

Tens of thousands more base stations will

be required to reach all the people in Tibet.

13

The technology is mature and proven and
the equipment is readily available at a
reasonable cost. Though the scale of the
project makes it costly, the project is far
more cost effective and much more likely to

be successful than previous attempts.

IX. CONSEQUENCES OF DEVELOPMENT

The most desirable outcome of the

numerous development projects is
economic growth. Tibetans can use the
internet to research the market value of the
goods they have to offer. A piece of Tibetan
furniture can be bought in the United States
for more than the average Tibetan earns in
a year.

Since many Tibetans used a bartering
system until relatively recently, some are still
yet accustomed to using currency so a
banking system does not exist in many
areas. Through the internet, a national
Tibetan

banking system could Dbe

established and allow the people in villages
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to sell their goods overseas and eliminate,
or at least reduce the number of, middle
men. With a stable and growing economy,
the Tibetans can obtain the necessary
services, such as education and healthcare,

to improve their standard of living.

Fig 17. Students in a Jiangre Village

classroom receiving remote lectures

Since the Chinese government began
focusing on the development of its more
rural areas, significant changes have
occurred in Tibet. The Tibetan economy is
growing with the implementation of China’s
“Go west” policy that offers tax benefits to

corporations in the region and opens it up to

14

foreign investors. The “Every village has a
phone” project offers subsidies to
telecommunications company willing to
provide service to remote regions. The
railway also attracted more tourists as it
made the journey from Beijing much more
convenient, time efficient and comfortable.
Though the educational and healthcare
systems are far from perfect, Tibet has seen
an increase in literacy, a dramatic drop in

infant mortality rates, and a significant 10

year increase in life expectancy. (1)

The Tibetan people fear that the Chinese
government is using these service projects
as a way to dilute and eventually eradicate
the Tibetan race. The opportunities in the
west are becoming more attractive to those
in the east who wish to escape overcrowded
cities and unemployment. Some Tibetans
feel preferential treatment in given the
Chinese in terms of jobs created by these
projects. The Chinese contractors wish to

hire the more educated Chinese speaking
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applicants over the poorly educated
Tibetans.

The Chinese government exercises a fair
amount of control over all of it's people in
terms of the media and personal and
religious expression. In Tibet, this control is
especially apparent in that the images of the
Dalai Lama and the traditional Tibetan flag
as well as other significant symbols of their

culture and traditions are strictly forbidden.

X. CONCLUSION

While the rest of the world continues to
develop and utilize new technology, it
becomes more necessary and desirable for
rural areas to have access to some, if not
all, of the modern conveniences urban
dwellers enjoy. Care must be taken,
however, to incorporate local community
leaders in the planning and implementation
of projects that will significantly impact their
region. The local people must be educated

so that they may utlize newly available

technology and benefit from its presence.

15

The traditions and culture of the Tibetan
people can and should be respected and
preserved. The Tibetan people can utilize
telephone and internet technology to share
their teachings with those halfway across
the world. New technology should be
introduced and welcomed into a community
and not forced upon it.

CDMA450 is a cost effective solution for
connecting a previously isolated region. It is
previously being used in numerous
countries around the world and allows a
nearly virgin market to jump into third
generation technology. It can greatly
improve the lives of people by offering them
economic

more educational and

opportunities.
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