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FOREWORD
Standing above a major intersection in the center of Dhaka, Bangladesh at the end of
2010, I thought about how I got there. The hours of flying and layovers followed by hours of
riding in the back of cars on packed streets. I thought of all the countries I passed through and
over in order to get here. I was on the other side of the world from Austin, Texas, where my
journey began. The more I thought about it, the more I began to realize that my journey did not
just begin a few days ago, but rather a lifetime ago.
Akash means sky in Bengali. That was the first word that I learned in my father-tongue
and was always proud of that tiny piece of knowledge. I never lived in Bangladesh or spoke the
language at home, but anytime I felt disconnected from my heritage, I merely had to look up.
That reassurance kept me connected and curious. I took every opportunity to learn about the
country where my father was born. This largely consisted of the elementary school country
projects in which I educated my class on the production of jute and the frequent flooding that
both destroyed and created. The next steps involved middle school essays on Gandhi and the
most famous Bengali poet, Rabindranath Tagore. The collection of posters and papers built up a
base, but left me wanting more.
My immediate family had all immigrated to North America in the 1970’s and 80’s, so the
initial accounts I heard were of a dangerous, but beautiful place. I heard stories from my Dada
(paternal grandfather in Bengali) of riding trains through a post-World War II India, of trying to
concentrate on studies when political unity was failing in a sprawling subcontinent. I listened to
memories of extended periods of hardship dotted with brief celebrations of victory. Although I
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had never been, I did have family that visited frequently and, in my developing mind, I slowly
began to piece together a blurry picture of the country at the turn of the century.
It took me twenty-one years to make my way to Bangladesh and to that walkway
stretching over one of the busiest intersections I had ever seen in my life. I looked across the
wide street to see a billboard advertisement for face cream that would make the user’s skin
“fairer” and thought of the tanning salons in Texas. We all want what we do not have. Below
me were cars, buses, and rickshaws filled to capacity with people trying to get somewhere as fast
as the gaps in between other vehicles would allow. I wondered how the United States evolved so
differently from Bangladesh when they both are populated by citizens with the same desires. A
big difference on the street was the conspicuous green three-wheelers with “CNG” printed on the
sides. Questions formed in my mind and eventually on my tongue that started another journey to
create the work that you see today.
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INTRODUCTION
“My greatest challenge has been to change the mindset of people. Mindsets play strange
tricks on us. We see things the way our minds have instructed our eyes to see. We think the way
our minds have instructed our minds to think.” Muhammad Yunus said this in a 2005 interview
with the Nightly Business Report while attending the World Health Congress in Washington
D.C.i Yunus is one of the most acclaimed living Bangladeshis on the planet for his work in
microcredit lending with Grameen Bank. Yunus’ work is based on the idea that underprivileged
people will consistently take an opportunity to work themselves out of poverty. The challenge of
changing people’s mindsets is not limited to the banking industry. Energy and the environment
are two of the most important issues facing humanity, but are so large that it is hard for everyday
citizens to see their individual impact.
Bangladesh is one of the most densely populated countries in the world and currently
only provides power to about one fifth of its population. The democratic government in the
country is only a couple decades old and regulations are extremely hard to enforce on a swelling
urban population in cities like Dhaka, its capital. Even with all of these forces working against
it, Bangladesh has managed to make a prolific shift in its policy and attitude towards the
environment that is a culmination of its long history. The United States of America has had a
very different path to its current incarnation. The U.S. led the world in the democratic process
and innovation for many years, but now finds itself paralyzed on many national issues by internal
politics. The use of natural gas within the country has been central in the monumental changes
that have occurred in Bangladesh and the future of the U.S. This thesis examines the path that
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Bangladesh has taken to reach the present day and uses that journey as a learning tool to assess
the current U.S. situation regarding the future of natural gas in transportation.

HISTORY OF BANGLADESH
Bangladesh is frequently lumped in with India and Pakistan when it comes to history and
even politics until only about fifty years ago. While it is true that there are many similarities and
shared historical events, Bangladesh is a distinct entity that deserves its own place in the
collective human consciousness. The prologue to the story of Bangladesh begins millions of
years ago with the collision of the Indian subcontinent into what would become Asia. A
towering mountain range remains the scar of this collision and marks the spot where our story
begins in earnest; the Himalayas. Willem Van Schendel in A History of Bangladesh goes so far
as to say that “Bangladesh is the Himalayas, flattened out.”ii What he means by this is that
Bangladesh has been formed over millions of years by the slow march forward of the Himalayas,
carried down from the mountains by the countless rivers and streams. Each year, the melting
snow collects pieces of the mountain and deposits them in the delta that makes up much of
Bangladesh. This delta and its people are part of a constantly shifting environment. Monsoons
and swelling rivers during the wet months between May and October turns hills and valleys into
islands. “Summer floods are a way of life. About 20 per cent of the country is inundated every
summer, mainly as a result of rainfall.”iii To put that in perspective, if the same percentage of
land was covered by water in the U.S., all of California, New Mexico, Arizona, Louisiana and
Texas would be flooded every year.
In the Bengal region, “the success of rice-based agriculture provided the basis for
sedentary lifestyles, which, by about the fifth century BCE, led to urban centres”iv. Various
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powerful city-states rose and fell in the next two millennia and though the archeological evidence
is sparse due to the volatile conditions of the delta, many historians agree on a few key players.
These include the Maurya (c. 324 – 187 BCE) and Gupta (c. 320 – 570 CE)v as well as many
Eastern extensions of Indian rulers. The region was also marked by a confluence of religious
and spiritual beliefs. As with most of its history, geography plays an enormous role here as well.
What is today Bangladesh was caught in between the Indian spiritual beliefs and the far eastern
religions. Eventually, even with all of these competing beliefs, it would be Islam that took root
and hung on in Bangladesh. The young religion found its way by land and sea to the Bengal
delta and was given time to gestate by the Muslim sultans that ruled the region until the end of
the Mughal empire. Islam became solidly entrenched in the area as the sultanates began to
develop agriculture and literacy in the delta as no Hindu empires had done before. “Islam came
to be associated with state-recognized control of reclaimed land, the expansion of wet-rice
cultivation and literacy.”vi Islam would not only direct the everyday lives of regular Bengalis,
but become a defining factor of the future nation in the twentieth century.
Another key distinguishing factor of the Bengal delta is its language. Bangladesh
literally means country of Bengalis, but it took a very long time for the shared language to
develop and be accepted. Bengali, as with many languages in the region, owes its ancient roots
to Sanskrit. “The first writings in Bengali appear by 1000 CE, so Bangladesh’s national
language is usually assumed to have originated some ten centuries ago.”vii Since its appearance
one thousand years ago, Bengali has maintained a continuous literary presence into present day.
As small and packed as Bangladesh is today, there are many drastically different dialects present
in different regions that developed as more and more people adopted the language over the past
thousand years.
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POLITICAL HISTORY
The Bengal delta was and still is an area characterized by the combination of many
different ancient cultures shaped by centuries of foreign influence. The mid eighteenth century
saw the arrival of the British and began a two hundred year period of British control that brought
the Indian subcontinent into the modern era. The Mughal Empire was in decline and South Asia
was ripe for the picking. While the conquest was directly felt in Delhi, the center of Mughal
control, it only meant another foreign power demanding taxes and fealty for the Bengalis. Yet,
though the same dominating presence was felt, the British took a completely different approach.
This new controlling power strove to create an efficient and profitable empire. Britain’s jump
from traders to controllers in South Asia marked the beginning of Britain’s most prosperous era.
Africa’s exploitation and trade with the Americas were in full swing, but the Indian subcontinent
was markedly different. Britain had a transformative presence in South Asia.
The British East India Company with the help of the British military took control of
Bengal in 1757 with a victory at the Battle of Plassey. Britain maintained its presence in the
region, but it was not until after defeat in the Colonies that the grip was tightened. One of the
first and most long lasting methods of control was the Permanent Settlement system. Under this
ordinance, Britain owned all of the property rights in Bengal and gave control of it over to the
zamindars. The British promised to maintain a fixed level of taxation with the caveat that these
“de facto landowners . . . were bound to pay their taxes with clockwork punctuality on pain of
their land being auctioned off”viii. This system, which lasted until the 1950s, froze what would
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become Bangladesh for almost two centuries. Permanent Settlement meant that none of the
population could own land and created so much wealth at the top that there was no motivation
for social, industrial, or technological development. As demand from a growing regional
population grew, so did output in Bengal. The bottom rung of cultivators created by Permanent
Settlement had no investment support from their layers of landlords and so instead of developing
new technology to increase output, they settled for “horizontal expansion”ix. This required a
larger workforce and encouraged rapid population growth, but as land started to become less
abundant the trend did not slow. Eventually, this process would make Bangladesh into one of
the world’s most densely populated countries.
In 1947, a couple of key divisive movements came to an abrupt resolution with the
British withdrawal. Throughout the early twentieth century, the Hindu and Muslim populations
of the Indian subcontinent were drifting apart. The Muslim League adopted the position in 1940
that there should be some sort of separate and sovereign Muslim state made up of the Muslim
majority regions in British Indiax. This point of view gained steam as another conflict
challenged the status quo. The class system that Permanent Settlement held in place for nearly
two hundred years had created rampant inequality that could no longer be suffered by the
growing underclass. When the world of colonies and empires dismantled with the end of World
War II, the British pressure keeping all of the pieces together disappeared. Through a series of
bloody encounters, India broke into three large pieces divided along religious lines; India,
Pakistan, and East Bengal. East Bengal would eventually become East Pakistan and finally
Bangladesh, but its path was not an easy one.
Pakistan and East Bengal were governed as a single entity until 1971 when Bangladesh
won its independence. The union of these two distinct entities was never strong enough to stand
9|Ullah

the test of time. The first and most difficult issue was geography. Pakistan and Bangladesh are
separated by more than 1500 kilometers (900 miles) of Indian territory. In a world without the
Internet or even reliable phone service, Pakistan tried to create a unified nation between two
tracts of land connected only by religious ideals. Communication and representation became an
enormous hurdle for the fledgling nation, but was by no means its only issue. “India . . .
inherited the capital New Delhi as well as most of the civil bureaucracy, armed forces and police.
The bulk of the colony’s resources and industries, and its major port cities of Mumbai (Bombay)
and Kolkata, also went to India”xi.
The religious connection proved much too tenuous to maintain a collective government
for the two states. It became impossible to create a national identity out of the two distinct
entities or provide adequate appropriation of resources to satisfy both. In the first ten years of
the attempt, the Pakistani Muslim League leadership lost ground and the push from East Pakistan
(changed from East Bengal in 1956) for autonomy grew stronger. In 1958, a group of Pakistan’s
old leaders seized control of a government they saw getting away from them. The result was a
military dictatorship almost completely devoid of East Pakistani influence. The next decade saw
further degradation of the relationship between East and West until Pakistan’s dictator ordered
the army to attack the centers of resistance in East Pakistan on March 25th, 1971. Today,
Bangladesh celebrates its declaration of independence on March 26th, but it took much longer
than a day for the war with Pakistan to end. After almost nine months of fighting and the
eventual involvement of the Indian military, Pakistan surrendered on December 16th, 1971.
Finally, after centuries of living under foreign control, Bangladesh was able to forge a
path forward under its own banner and national leaders. The control of Bangladesh fell into the
hands of Sheikh Mujibur Rahman (Mujib) upon his release from Pakistani prison and his
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revolutionary group, the Awami League, who had gained momentum in the push for
independence of the last few years. The League pushed forward with the nationalization of most
major industries and subsequently ran the struggling new economy into the ground. Elections
were held in 1973 and “when the Awami League announced that it had garnered 97 percent of
the seats in parliament, it ensured the delta’s tradition of election irregularities was extended into
the Bangladesh era”xii. The corruption of the Awami League became so rampant that Mujib lead
a coup to take more expansive control himself in 1975. He was assassinated the same year and
the military took control of the government, led by Major-General Ziaur Rahman (Zia). Zia’s
government eliminated the nationalization of the previous administration and created an
environment of economic growth that encouraged much needed foreign funds. “The Zia regime
set the country on a course of liberalization from which it has not deviated since then”xiii. Zia
became the second Bengali leader in a row to be assassinated and rule passed to another military
leader, Hussain Mohemmed Ershad in 1982. Ershad remained in charge for the next eight years
until his resignation in 1990 due to mounting public opposition. In 1991, Bangladesh held its
first legitimate elections in its history and began an almost1 uninterrupted period of
parliamentary democracy that continues today. Below, Table 1 is a convenient box, created by
Van Schendel in 2007, to keep track of the various political regimes that I have recreated and
extended to the present.

1

There was a brief military-backed interim government after widespread violence in 2007.
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The Bangladesh political system (1971-present)
I.

Parliamentary democracy (1971-5)
Dominant political figure:
Sheikh Mujibur Rahman
Dominant party:
Awami League (created in 1949)
Ended in:
Civilian coup d’état by Sheikh Mujibur Rahman

II.

Civilian autocracy (1975)
Dominant political figure:
Dominant party:
Ended in:

III.

IV.

Military autocracy (1975-81)
Dominant political figure:
Dominant party:

Sheikh Mujibur Rahman
BAKSAL (created by Sheikh Mujibur Rahman)
Assassination of Sheikh Mujibur Rahman, military
coup d’état

Ended in:

Ziaur Rahman
Bangladesh Nationalist Party (BNP) (created by
Ziaur Rahman)
Assassination of Ziaur Rahman

Military autocracy (1982-90)
Dominant political figure:
Dominant party:
Ended in:

H. M. Ershad
Jatiyo Party (created by H. M. Ershad)
Popular uprising; Ershad forced to step down

V.

Parliamentary democracy (1991-6)
Dominant political figure:
Khaleda Zia
Dominant party:
Bangladesh Nationalist Party (BNP)
Ended in:
Elections

VI.

Parliamentary democracy (1996-2001)
Dominant political figure:
Sheikh Hasina
Dominant party:
Awami League
Ended in:
Elections
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VII.

Parliamentary democracy (2001-6)
Dominant political figure:
Khaleda Zia
Dominant party:
Bangladesh Nationalist Party (BNP)
Ended in:
Take-over by military-backed interim government

VIII.

Military-backed interim government (2007-2008)
Dominant political figure:
Fakhruddin Ahmed
Dominant party:
None
Ended in:
Elections

IX.

Parliamentary democracy (2009-present)
Dominant political figure:
Sheikh Hasina
Dominant party:
Awami League
Ended in:
N/A

TABLE 1: THE BANGLADESH POLITICAL SYSTEM xiv

ENERGY AND ECONOMY BUILDING
This was the unstable environment with which the economy and energy industry had to
grapple in order to achieve even the smallest milestone. The chief production in Bangladesh has
been largely agricultural since the region was first populated. Trading and paying tribute to the
ruling empire was an old idea, but it was not until the British enacted Permanent Settlement that
this practice was codified into a stringent process. As mentioned earlier, the demands of a
growing regional population as well as a multilayered hierarchy of control made it impossible for
the cultivators of Bangladesh to keep up. The path of least resistance was spreading out and
creating a larger workforce through population expansion. At first, when land was plentiful, this
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practice worked to increase output, but the rapid growth habits of the population did not stop
when the land was satiated. The explosion continued and since there was no work on farms, the
population began to shift toward urban areas. Figure 2 and Figure 3 show the population of
Bangladesh and of Dhaka respectively, from 1800 to present day.
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FIGURE 2: POPULATION OF BANGLADESH, 1800-2010 xv
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FIGURE 3: POPULATION OF DHAKA, 1800-2010 xvi
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People used horse-drawn carriages in Dhaka until they finally faded out in the 1950s. As
more and more people relocated to the city, a new form of transportation became prevalent. The
rickshaw has been a symbol of Bangladesh since its arrival in the 1930s and tells its own story of
Bangladeshi city life. With an exploding urban population and as cities like Dhaka grew in size
to account for the change, rickshaws filled the gap in affordable transportation. These humanpowered vehicles, shown in Figure 4, created thousands of jobs for unskilled laborers who were
getting used to life off of the farm.

FIGURE 4: RICKSHAWS IN DHAKA xvii

An infrastructure for travel around Bangladesh began in 1862 with the construction of a
53 km stretch of railway. In the following 150 years, more than 2,855 kilometers of train routes
have been stretched across the country, but very little of that distance was completed in the last
fifty years. British controlled Bangladesh saw the largest portion of the track laid in the late 19th
and early 20th century. This infrastructure became the base for a slowly industrializing and
rapidly growing regionxviii. Automobiles started becoming more and more prevalent in the
1970’s and 80’s after the independence of the country.
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Although Bangladesh has a long and checkered history, industrialized energy is still in its
infancy in the country. When the British left in 1947, there was very limited power supplied to
the country. This was mainly in the form of generators scattered widely and inconsistently
through the small cities. “Power used to be supplied to most of the districts during nighttime
only. Only exception was Dhaka City where power used to be supplied by two 1500 kW
generators and the generation voltage was 6600 volts and this was the highest supply voltage . . .
The generation capacity of the power utility companies together was only 7 (seven) MW and
there was no transmission system.” xix A few power plants were built in the 1950’s, but it was
not until 1962 that Bangladesh took a big step forward with the construction of the 40 MW
Kaptai Dam along with a 132 KV transmission line to Dhaka and Chittagong.
After independence, the Bangladesh Power Development Board (BPDB) was formed in
1972 and oversaw construction of larger power plants throughout the country. “As on June2010, BPDB has total installed capacity of 5823 MW at 88 units of Power Plants located at
different parts of the country. The main fuel used for power generation is indigenous gas.”xx Gas
development began with the discovery of the first commercially viable gas field in 1955.xxi At
first, the development was carried out by a few independent companies, but the Bangladesh Oil,
Gas, & Mineral Corporation (PETROBANGLA) was formed in 1972 and has overseen the
discovery of 23 viable fields to date.xxii Natural gas continues to be Bangladesh’s most abundant
natural energy resource although 70% of the country’s total energy needs are still met by
“traditional energy sources like biomass, woods, bagasse etc.”xxiii Bangladesh has made
headway into the modern world, but many modern staples are still out of reach of most of the
population.
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LIFE IN BANGLADESH BEFORE THE SHIFT
Sarah Siddiqi is the successful leader of the Bangladeshi tour company Experience
Bangladesh. Her company prides itself on showing off the beauty of Bangladesh to people from
all different walks of life. Experience Bangladesh provides any kind of customized trip
including wildlife excursions in Sylhet to the Rema-Kalenga Natural Preserve and journeys to
the brass and pottery villages scattered throughout the country. Sarah grew up in Dhaka in the
1980s and 1990s during the constant political battles and the rapidly growing population. She
remembers vividly the condition of the city during her youth and young adulthood. In an
interview with me in February of 2012, Siddiqi related a story that I have heard repeated in
different fashions many times in the last few months:
One of the overshadowing memories of my childhood in Dhaka was the layers of smog and black soot
covering everything. We used to inhale all of that. When you blew your nose it was right there. I
remember every day coming home to take a shower after being out in the city and washing the soot out of
my hair. You could see it all collecting around the drain. It was everywhere. My brother even had asthma
because of the pollution.xxiv

Siddiqi’s brother was not the only one suffering from the soot and pollution levels in
Dhaka. In 1997, the World Bank found that soot levels were ten times the World Health
Organization’s guidelines which led to 15,000 more deaths and millions more illnesses than
would otherwise have been present.xxv
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EVENTS LEADING UP TO THE SHIFT TO NATURAL GAS
How did Dhaka go from the horse-drawn capital town to an over-crowded automobileinfested sprawling capital city in less than 50 years? The answer is largely driven by economics.
A very telling statistic for the decline of the rural economy and necessity of many families to
find their ways into the city is the share of agriculture in the gross domestic product of
Bangladesh. Around 1950, agriculture accounted for 65 percent East Bengal’s gross national
productxxvi, but this figure plummeted to only 18.4 percent by 2011xxvii. The diminishing
productivity of the rural workforce and eventual diversification of the economy all pointed
people to Dhaka. Rapid growth is more than enough to throw a developing city into disarray, but
Dhaka also had to contend with the political unrest on a nation. With the addition of rapidly
more accessible and unregulated automobiles, it is not too hard to imagine how crowded roads
could have crept up on the overburdened government.
The inflow of people into Dhaka created the rickshaw industry and the advancement of
technology made possible a cheap upgrade. The faster, fossil-fueled replacement for the
rickshaw was the auto-rickshaw. The baby taxis, as Bangladeshis refer to them swarmed out
across Dhaka with unchecked speed. Qasim Sharif, a Bangladeshi who has worked all over the
world in the oil industry, explained to me how prolific the auto-rickshaws had become. “The
baby taxis were everywhere. You could see lines of them on every corner and between every
other car on the road”xxviii. The technology of convenience outpaced the environmental
awareness of the city, but despite the time they saved on urban commutes, citizens of Dhaka
began to realize that there was a larger problem.

18 | U l l a h

Vehicles in Dhaka Leading up to the Shift
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FIGURE 5: VEHICLES IN DHAKA, 1985-1996

Baby taxis were not the only thing clogging the streets of Bangladesh’s capital. Figure 5,
above, shows the rapid growth of every kind of vehicle. Automobile sellers and resellers saw a
growing demand for their product in the economically expanding Bangladesh and were ready to
satisfy it. The foreign aid and privatization that Zia made possible after he seized control in 1975
had worked too well for the haphazard government to regulate properly. It seemed like everyone
was driving or being driven around the capital. Unfortunately for everyday citizens who just
wanted to enjoy some of the conveniences of the modern world, there is a price that the
environment pays for unchecked modernization.
“Auto-rickshaws produced a lot of black gas that was not healthy. A lot of pollution was
everywhere. When there is a rush, you are stuck in traffic for an hour and it used to be terrible.”
Nazmul Ahmed spoke to me about pollution in Dhaka from the point of view of an everyday
citizen. Ahmed grew up in Bangladesh in the nineties and saw firsthand the peak of pollution in
his nation’s capital. “I still remember the very bad smell that the city had. Everyone felt it. You
don’t have to be very educated to understand that . . . I can’t breathe, you know.”xxix
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IMPLEMENTATION OF THE SHIFT TO NATURAL GAS
In 1997, the government of Bangladesh set the country on a path to natural gas
transportation. This was the central fact that I understood at the outset of my research. I had a
basic understanding of Bengali history and the knowledge that Bangladesh had become a
democratic country for the first time in its long and colored history. Before the research and
interviews, I had formed an incorrect notion about the shift to natural gas that followed this line
of thought. Bangladesh had been ramping up natural gas production for the past 40 years. As a
country that had been under foreign or despotic rule for so long, the new democratic government
was much stronger than long-established democracies in which the voters were accustomed to
their power. A few individuals in the government decided that due to environmental and
economic concerns, natural gas was the way to a brighter future. Based on this decision,
legislation with stricter regulation was passed that also included infrastructure for a larger change
of private vehicles. What I discovered had actually taken place changed my perspective on the
people and government of Bangladesh.
Throughout the 1980’s and 90’s, the population of Dhaka became painfully aware that
the quality of their air was suffering. The first question that had to be answered was, “Why?”
The answer was obvious to anyone who had been traveling through the city. As discussed in the
previous section, automobile growth had spiked and become an everyday problem for city-folk.
There was a more specific answer to the question as well. Below is a graph of the growth of
auto-rickshaws in Dhaka with respect to the growth of cars. Figure 6 shows Auto-rickshaw
growth outpacing car growth and there was a popular notion that these were the largest source of
pollution in the city.
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Growth of Motor Cars and Auto-rickshaws in Dhaka
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FIGURE 6: GROWTH OF MOTOR CARS AND AUTO-RICKSHAWS IN DHAKA, 1985-1996 xxx

This public outcry was for good reason as the original engines on the auto-rickshaws
were large pollution contributors. “Two-stroke engines are a notorious source of pollution. The
pollution comes from two sources: Combustion of the oil and periodic leakage of fuel. The
combustion of oil makes all 2-stroke engines smoky to some extent, and a badly worn out 2stroke engine can emit huge clouds of oily smoke. When a new charge of air/fuel is loaded into
the combustion chamber, a part of it leaks through the exhaust port.”xxxi People began to
understand that these 2-stroke engines were causing much of the pollution that made their
commutes a living nightmare. Instead of the top-down decision that I assumed had taken place, a
grass-roots movement formed around fixing the problem of pollution in the city. The general
population pressured their elected officials to create legislature to improve their standard of
living. I spoke with Mumtazul Karim, a Bangladeshi now living in the U.S., about the
government’s initial reaction and first movers. “The government was not very keen initially to
give its support. It came from private businesses and citizens. The first company that went
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ahead was Lavana Industries. They saw this niche market for importing CNG cars and were the
pioneers.”xxxii The government could not ignore so many united voices, especially when they
could also see the validity of the claims and the potential economic benefits.
Legislation and studies paved the way for guided environmental improvement. The first
transition from popular movement gaining steam to government supported/mandated legislature
came in 1995 and 1997. The Bangladesh Environment Conservation Act of 1995 has the
following stated purpose, “to provide for conservation of the environment, improvement of the
environmental standards, and control and mitigation of environmental pollutionxxxiii”. The act
goes on to establish the Department of Environment and grant it the power to develop and
enforce environmental regulations and procedures. The Environment Conservation Rules of
1997 accomplishes a number of items. It lays out a long list of standards for pollution emitting
entities, establishes a color system for the various forms it provides environmental activities, and
clarifies the power of the Department of Environment to uphold the standards. These two acts
paved the way for all of the future work of environmental protection in Bangladesh. A number
of government-sponsored studies came out in the next few years to determine a comprehensive
plan for the newly established department.
The definitive study, entitled Urban Transport and Environment Improvement Study, was
published in September of 2001. This study covered the progress of the previous few years and
laid out a plan for the next decade. The principle objective of the study as stated in its
introduction was to “assist the Government to formulate a strategy to improve air quality in
Dhaka and other major cities.”xxxiv Figure 7, below, shows the impact that the plan proposed to
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have on PM10 emissions.

FIGURE 7: URBAN TRANSPORT AND ENVIRONMENT IMPROVEMENT STUDY PROPOSED EMISSIONS

The plan gives a very detailed prescription to achieve the ambitious results, but shows how
dedicated and ambitious Bangladeshis were in fixing their capital city.
Throughout the heart of the shift, the government of Bangladesh partnered with the
World Bank in the Air Quality Management Project (AQMP). According to the summary report
of the project, it went into effect on the 26th of September, 2000 and closed on March 31st, 20082.
The concluding remarks section of the summary lists the important contributions of the AQMP:
The project made important contributions that include the formulation of vehicle specific
emission standards, ambient air quality standards, policy options for reducing diesel emissions,
identification of bus routes and their rationalization needs and host of other reports including
phasing out of gross polluting two stroke three wheeler baby taxis in capital Dhaka.xxxv
The planned date of closing was 12/31/2004, but the project required much more time than originally
anticipated.
2
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On January 1st, 2003, a ban on two-stroke engines, one of the most important outcomes of the
project, went into effect. This ban showed how far the environmental movement in Bangladesh
had come as well as the power of the eight-year-old Department of Environment with the World
Bank’s assistance. The ban was the most definitive step of the environmental movement and
threw even more momentum behind the shift towards natural gas.
This collection of movements, laws, studies, and foreign aid all served to propel the shift
to natural gas. Bangladesh looked to its neighbors for lessons on using natural gas to power
transportation. The predominate form of the fuel in the region is called compressed natural gas
(CNG). In order to start the process, the government had to make natural gas available to the
masses.

The natural gas arm of Bangladesh’s national oil company Petrobangla, the

Rupantarita Prakritik Gas Company Ltd (RPGCL), took the lead on establishing CNG filling
stations. By 2001, there were a total of five CNG stations in Dhaka, all of which were
established by the RPGCL, one as a joint venture with a Chinese company.xxxvi Below is a table
outlining the current and planned stations as of September 2001 by the RPGCL.
Location
Dhaka city
Existing
Under Development
Sites Identified
Sites Yet To Be Identified

61
4
6
30
21

Chittagong
Sylhet
Dhaka-Chittagong Highway
Dhaka-Sylhet Highway

6
4
4
4

TOTAL

79

TABLE 2: CURRENT AND PLANNED CNG FILLING STATIONS IN BANGLADESH, SEPTEMBER 2001 xxxvii
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The plans worked and with the ban on the old two-cylinder auto-rickshaws in 2003, the
prevalence of CNG vehicles skyrocketed. The creation of a solid distribution infrastructure
continued and today Bangladesh has more than 565 CNG stations and 162 conversion
workshops.xxxviii The CNG vehicles in the country now make up about one eighth of the total
vehicle fleet and the process has had a profound impact on Bangladesh and Dhaka in particular.

RESULTS OF THE SHIFT TO NATURAL GAS
Nazmul Ahmed told me about feeling the results of the shift. “In my personal opinion, I
can totally feel it in the roads. The black gas is not there anymore. The air smells better. It
really helped us.”xxxix My visit to Bangladesh in the winter of 2010 presented me with a different
picture to the one I had heard growing up. The everyday feeling of being poisoned related to me
by Sarah Siddiqi and repeated many times over was not present. Yes, the streets were crowded
and there were more vehicles than the city was prepared for, but the air seemed no worse than
Houston. I saw the occasional surgical mask fixed around the face of an older Bengali citizen,
but the vast majority of people were unencumbered. There was a distinct lack of soot in the air
that was a direct result of the ban on the two-cylinder engines. There were some positive steps
taken, but the fight is by no means over.
The shift had and continues to have far-reaching effects on the country. One of the major
milestones of the joint project with the World Bank was the installation of an air quality
monitoring system. The data is reported for PM10 and PM2.5, which is particulate matter with a
diameter of 10 microns or smaller and 2.5 microns or smaller, respectively. The PM is often
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measured in µg/m3 and sometimes in total PM for an entire year in metric tons. Figure 8 shows
the pollution level for the whole country from 1990 to 2008 and Figure 9 shows the pollution
level in Dhaka from 2002 (the first year that the city had a detection system) to 2007.
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FIGURE 8: POLLUTION LEVEL IN BANGLADESH, 1990-2008 xl
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FIGURE 9: POLLUTION LEVEL IN DHAKA, 2002-2007 xli
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Pollution across the country, measured in PM10, has had a downward trajectory since the
beginning of the environmental efforts of Bangladesh in the 1990’s. Dhaka is another story.
PM10 initially dropped after the introduction of the ban, but has since increased due to the sheer
number of vehicles entering the city, as seen in Figure 10. Before CNG took off as a fuel source,
the amount of vehicles was linearly increasing. After the switch gained momentum, the
trajectory diverges from that line into exponential growth due to the increased availability and
affordability of motor travel. So, while soot is absent from the air, the pollution has not
decreased. While this is a better situation than Dhaka would be in if no changes had been made,
there is a certain added degree of danger. The citizens cried out for change and got it. They can
no longer see the tangible damage that the polluted air is wreaking on their bodies, so they have
less reason to want further change even though the air is more polluted than before.
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FIGURE 10: VEHICLES IN DHAKA, 1994-2010
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The shift also had the unanticipated consequence of causing gas shortages. The
conversion became so popular due to the lower cost of natural gas that demand rose faster than
production. Nazmul Ahmed talked to me about the gas rationing that takes place in Dhaka. “It’s
the worst part about converting your car to CNG. There are only two times the CNG stations
open, in the morning and evening and you have to wait for an hour. People started saying around
2007 that they don’t have enough CNG in the gas lines and that sometimes they just give you
some sort of air instead.” While the word on the street demonstrates a lack of understanding
about how the fuel works, this story shows how quickly confidence in the government can
evaporate when they cannot provide what its citizens need. Another interesting phenomenon has
begun to show itself among the Bengali population. Ahmed also explained to me the mindset of
some wealthy Bangladeshis. “Nowadays, some people don’t convert to CNG even if they can.
They think that it actually shows their economic status. For example, if your friend finds out that
your car runs on petroleum, they know that you can afford it.”xlii
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SITUATION IN THE U.S.
The United States of America has had a complicated love affair with energy and in
particular oil. Black gold has been lauded as the lifeblood of the U.S. as well as decried as a
shameful addiction in recent years. Natural gas had been oil’s invisible friend to the public until
the new millennium. People have long considered natural gas for lighting, heating, and power
generation, but had no reason to push for its use in transportation. Texas was the center of world
in oil production in the first half of the twentieth century as the car exploded in popularity. The
petroleum gas station became the backbone of personal transportation in the U.S. long before the
majority of oil had to be imported. Below, Figure 11 and Figure 12 show the growth of cars in
the U.S. and the change in imported oil. Comparing these two graphs, it is easy to understand
how the U.S. was lulled into a false sense of security with its own prolific production of oil as
car use was growing rapidly.
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FIGURE 11: VEHICLES IN THE U.S., 1900-2010 xliii
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FIGURE 12: U.S. OIL PRODUCTION AND IMPORTS, 1920-2010 xliv

After peak U.S. production around 1970, the population of the U.S. began to see a
problem. Demand was only increasing, but domestic supply was on the decline. Foreign oil
imports3 were the answer, but have put the U.S. into an extremely dependent relationship with a
volatile region. There have been several pushes in the last few decades to remedy the situation;
by cutting back on consumption and by alternative sources. Promoting alternative sources has
meant supporting technologies like wind, solar, electric cars, and fuel cells4. While ultimately all
energy will have to be produced from non-fossil fuels, the U.S. and the rest of world currently
have enough oil to keep moving and powering the world. The U.S. is in a constant state of
shame and regret, but continues to use more and more foreign petroleum.
In the last few years, however, technology has allowed the U.S. to produce more natural
gas domestically than ever before. Figure 13 shows the U.S. dry natural gas proved reserves for
In particular, Middle Eastern imports.
This list should also include nuclear, in my opinion, but unfortunately, the original backlash has not been
overcome in terms of popular belief or government litigation. Perhaps my next thesis will look at this topic.
3
4
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1925 to the present. The original peak of natural gas occurred along with oil in 1970, but the
level of reserves is once again approaching that peak value and may surge past it before this new
boom is over. The boom has been due to the ability to recover shale gas or tight gas through
advances in hydraulic fracturing and horizontal drilling.
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FIGURE 13: U.S. DRY NATURAL GAS PROVED RESERVES, 1925-2009 xlv

Unproved technically recoverable shale gas in the country was reported in the U.S.
Energy Information Administration’s 2011 Annual Energy Outlook to be 827 trillion cubic feet
(tcf) and then lowered to 482 tcf in the same publication for 2012xlvi. The first number prompted
an outpour of overzealous predictions about natural gas. In his State of the Union address in
January 2012, President Barak Obama announced to the country that, “we have a supply of
natural gas to last America nearly one hundred years, and my Administration will take every
possible action to safely develop this energy. Experts believe this will support more than
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600,000 jobs by the end of the decade.”xlvii President Obama’s statement exemplifies the
optimistic vision that many Americans hold about solving the domestic energy problem.
The industry will continue to update estimates and the most recent guesses are much less
grandiose than the first projections. I had the pleasure of interviewing Henry Groppe and his
associate, Nathan Schaffer, who gave me an insider’s view on the future natural gas in the U.S.’
energy mix. Mr. Groppe is a well-established oil and gas analyst and forecaster with more than
55 years of experience in the industry. Mr. Groppe was extremely wary of the shale gas hype.
The larger issue now is this view that we are seeing a paradigm shift with this new technology of
horizontal drilling and massive stage fracking and that we’ve opened a whole new universe of
natural gas resource, not only in the U.S., but in the world. [The view is] that this changes the
world’s energy outlook. Resource estimates put out here in the U.S. and picked up around the
world from some consulting firms are indicating that the U.S. alone has now a 100 year supply of
natural gas that will enable us to become much more energy self-sufficient because this means an
almost limitless supply at very low prices. [Believers in this view claim that] this is a new era.
Our view is that this is greatly in error; that this is fiction. If you think about the resource tree and
the origins of hydrocarbons, (. . .) it defies logic that [shale] will suddenly be a major, very large,
very economic, new hydrocarbon resource with this new technology.xlviii

Mr. Groppe presents a much more conservative view of the “new” resource that will wait for
definitive proof of shale gas’ high hopes before betting the farm on it. Mr. Groppe also shed
some light on the balance between large scale environmental focus and economic hardship.
The environment and the economy are countercyclical. When the economics are not pressing, the
response to environmental issues grows. When there is a lot more economic pressure and it is
likely to cost more and household budgets are tighter, then the level of intensity of interest in
pursuing environmental goals always declines.xlix

Time will be the only true judge of the final value of shale gas to the U.S. One
indisputable truth is that natural gas is part of the American consciousness in a way that has not
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been seen since it was a novelty in the early days of drilling. The aim of this study is not to
assess the reserves estimates5. The purpose of this study is to examine Bangladesh’s long road to
natural gas transportation and apply any lessons to the current situation of the U.S. The
following sections include a comparison of Bangladesh and the U.S. in terms of resources and
use, current efforts in the U.S. to promote natural gas transportation use, and the potential impact
of a wider adoption in the U.S.

COMPARISON OF BANGLADESH AND U.S.
At first glance, Bangladesh and the U.S. could not look more different. The two
countries have different major religions, first versus third world problems, and to top it all off,
are on the opposite sides of the Earth. Bangladesh just won its way into a parliamentary
democracy almost two hundred years after the U.S. Though there are clearly many
discontinuities between the two countries, there are some common threads, especially in terms of
natural gas. Bangladesh won its independence after years of subjugation just like the U.S. It
does not make much sense to compare the political state of one of the most long-standing
democracies with a country that is still in its first generation of self-government6 and though
there are obstacles presented by a developing nation, there are some advantages as well.
Bangladesh has had a chance to build from the ground up in a much more technologically
advanced world. Even now, only one fifth of the country has electricityl so there is a demand for
a great deal more new infrastructure. While this constantly puts a strain on governmental
budgets, the opportunity to start with the latest technology and draw on the experience of others
5
6

The huge debate and lack of data makes this an extremely difficult.
We should revisit this in two hundred years when Bangladesh has had a chance to catch up.
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is enormous. In a world where collaboration is becoming much more efficient, Bangladesh has a
chance to put its best foot forward into the next few decades of being an independent nation.
The U.S., on the other hand, has been at the forefront of innovation for the past century. While
this has presented America with some key advantages, this also means that the infrastructure in
the country is entrenched in the wisdom of the early 1900’s. In order to incorporate the newest
and most efficient technology, the positives have to outweigh the costs of not only set up, but
replacement and interruptions in functionality. Whether Bangladesh will take advantage of the
opportunities on a large scale, or whether the U.S. will overcome the long-existing standards is
yet to be seen.
The current situation in regard to natural gas is as follows. Both countries find
themselves much more richly endowed with natural gas than with oil. Both would like to use
this fact for the benefit of their respective countries.
Table 3, below, compares some key natural gas indicators.

Natural Gas Indicator

Bangladesh

USA

Proven Reserves (m3)

~ 200 Billion

~ 7 Trillion

Consumption (m3/yr)

~ 20 Billion

~ 690 Billion

Production (m3/yr)

~ 20 Billion

~ 800 Billion

Total Vehicles

~ 1.6 Million

~ 250 Million

CNG Vehicles

~ 200,000

~ 112,000

CNG Stations

565 Stations

509 Stations

TABLE 3: NATURAL GAS INDICATORS FOR BANGLADESH AND USA li
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While there is a distinct difference in scale of collection and use between the two countries, the
percentages of reserves to consumption and production are extremely similar. Both countries
have close to a ten percent ratio with the U.S. staying slightly below. As more is known about
tight gas extraction, this ratio for the U.S. may continue to shrink leading the U.S. to consider
other options for natural gas use.
Table 3 also shows that the ratio of CNG vehicles to the total fleet is significantly skewed
toward Bangladesh. Bangladesh has a ratio of around 12.5% while in the U.S. the ratio is around
0.045%. The number of CNG stations is also a telling number. Bangladesh is about the size of
Louisiana and has more CNG filling stations than the entire U.S. combined. While Bangladesh
has had the advantage of starting from scratch, the U.S. could clearly be supporting a larger CNG
fleet and infrastructure than it currently contains.

CURRENT EFFORTS IN THE U.S.
Despite the very low percentage of CNG vehicles in the U.S. fleet, there are a few
concentrated efforts to drive it up. One of the most vocal advocates of an immediate and
expansive switch to natural gas has been T. Boone Pickens. Pickens has been a major player in
the energy industry since he founded Mesa Petroleum in 1956. He has put his ideas and force of
will behind his Pickens Plan. “America is blessed with enormous reserves of clean natural gas.
The Pickens Plan utilizes this tremendous resource to build a bridge to the future — a blueprint
to reduce OPEC oil dependence by harnessing domestic energy sources and buying time for us to
develop new technologies to harness wind and solar power and enhance the efficiency of our
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electrical grid.”lii Pickens has taken his plan to the current administration and is building up a
following through an online campaign which has more than 1.7 million supporters.
The Pickens Plan is also one of the supporters of a larger virtual effort called CNG Now!.
The other supporters of CNG Now! are Chesapeake Energy, American Clean Skies Foundation,
NGV America, the American Natural Gas Alliance (ANGA), and the American Gas Association.
All of these groups have been formed by individuals and companies with a large stake in the
natural gas industry. Each group has focused on a different aspect of the effort. The American
Clean Skies Foundation has been trying to influence the Federal Energy Regulatory
Commission, the Department of Energy’s Office of Energy Efficiency and Renewable Energy,
and the Environmental Protection Agency through the filing of comments on U.S. government
proposals focused on air standards while NGV America has focused on natural gas vehicles in
legislation in particular. The American Gas Association represents local energy companies and
ANGA represents more than thirty independent natural gas exploration and production
companies. The final organization, Chesapeake Energy, is the second largest producer of natural
gas in the countryliii. CNG Now! is all about getting the word out to the everyday energy
consumer and is focused on educating the public.
Other groups have begun to take up the mantle as well. The potential for natural gas has
not been lost on the government. The New Alternative Transportation to Give Americans (NAT
GAS) Act was penned and introduced to the House and Senate in 2011. The NAT GAS Act
proposes a group of incentives for natural gas vehicles and the surrounding infrastructure for the
next five years. At the time of the writing of this thesis, the bill’s7 future is uncertain and it
remains in the hands of a congressional committee that received it on April 6th, 2011liv.
7

H.R. 1380 in the House of Representatives and S. 1863 in the Senate
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Automakers have also made efforts to expanding the use of natural gas by capitalizing on the
market for CNG powered automobiles. Many car companies have personal CNG vehicles in
their international offerings, but only Honda offers them in the U.S. The Honda Civic GX is
currently the only light-duty vehicle manufactured in the U.S., but it is not the only CNG vehicle
on the road.
Conversion and fleet use are the other two options currently at large in the U.S.
Conversion workshops can be found in many major cities across the country and mechanically
inclined individuals can even purchase conversion kits to do it themselves. Fleets are the largest
source of CNG powered transportation in the U.S. Many cities, schools, airports, and private
companies have turned their bus or truck fleets to CNG. “Currently, about 12-15% of public
transit buses in the U.S. run on natural gas (either CNG or LNG – liquefied natural gas). That
number is growing, with nearly one in five buses on order today slated to run on natural gas.
States with the highest consumption of natural gas for transportation are California, New York,
Texas, Georgia, Massachusetts and D.C.”lv
One of the biggest obstacles to large scale adoption of CNG vehicles is infrastructure. As
seen in Table 3, there are only 509 CNG stations spread thinly across the US. That comes out to
one station for every 6,000 square miles for only the contiguous United States if they were
spread out evenly, which they are definitely not. Figure 14 shows the amount of natural gas
stations by state.
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FIGURE 14: NATURAL GAS STATIONS IN THE US lvi

With no comprehensive national policy on natural gas, the state governments have been at the
wheel. Some states, like California, Utah, New York, and Oklahoma, have made significant
progress and together contain more than half of all the natural gas refueling stations in the
country. Many states are also at a natural disadvantage when it comes to supply. Figure 15 is a
map of the natural gas pipelines snaking across the country, which clearly touches some states
more than others.
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FIGURE 15: U.S. NATURAL GAS PIPELINE MAP lvii

There is one other option for CNG refueling. A growing number of CNG car users have
installed at home systems. The BRC FuelMaker home filling compressors, shown in Figure 16,
are offered in conjunction with Honda and on their own. As long as the home has a working
natural gas line, the station can be connected without any major modifications. The smallest
compressors can refill a car overnight and some of the largest could service three or four cars at a
time and could be utilized at a workplace or multicar home. The upfront cost of these at home
stations are higher than many Americans could currently afford at more than $4,500lviii, but show
the potential of a change in mindset of American consumers to take their energy needs into their
own hands.
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FIGURE 16: AT HOME FILLING COMPRESSOR MADE BY BRC FUELMAKER

POTENTIAL ADOPTION AND IMPACT
There are countless scenarios for the America’s path forward regarding natural gas, but I
will build upon the earlier comparison to take a look at the impact of reaching the same amount
of penetration as Bangladesh. This scenario will examine the infrastructure changes required to
service a fleet of CNG vehicles that makes up 12.5% of the current cars in America, or 31
million CNG cars. Bangladesh currently has no trouble providing fuel to almost 200,000 cars
with its 565 stations in terms of volume8. This ratio will be used to apply to the U.S. and comes
out to one station for every 350 cars. This means that the U.S. would need more than 88,000
refueling stations. The approximate cost of adding CNG fueling capacity to existing stations was
8

Its problem is in supply to the stations, not to the cars.
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valued at $45,000 per stationlix in 2001. In 2012 dollars, this comes to almost $58,000 per
station and more than $5 billion for the 88,000 necessary. Even in this very simplified example
of one aspect necessary for conversion, it is easy to see how costs can mount extremely fast
when scaled up to the U.S.
There would also be a huge impact on resources. Figure 17 shows the approximate
energy use in the U.S. in Quads9 and is extremely useful in calculating the effect of the potential
shift.

FIGURE 17: ESTIMATED U.S. ENERGY USE IN QUADS lx

With CNG vehicles powering 12.5% of America’s automobiles, the Quads that natural gas
would supply to transportation would jump from 0.69 to 3.37. This change would mean an
increase of 2.68 Quads of required natural gas energy and, consequently, a decrease of 2.68
9

A “Quad” is one short-scale quadrillion (1015) BTU or 1.055 x 1018 J
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Quads of petroleum energy. A change of 2.68 translates to a 7.6% decrease in petroleum use and
an 11.5% increase in natural gas use. Decreasing petroleum use by 7.6%, with a current national
consumption of almost 7 billion barrels of oil per yearlxi, the U.S. would require 523 million
barrels of oil fewer. At a price per barrel of more than $100, this means saving more than $52.3
billion annually. To completely eliminate the massive importation of oil, 4.1 billion barrels
annuallylxii, solely by the use of switching transportation to natural gas, the country would have
to convert more than 80% of its entire vehicle fleet. Clearly, natural gas is not the only solution
to dependence on foreign oil and a change to the U.S. transportation system cannot happen
overnight, but the effects of a change on the scale of Bangladesh could make an enormous
difference to the U.S economy.

CONCLUSION
The U.S. is usually the country that an outside observer would think of as the educator of
Bangladesh, at least in terms of governmental structure and through foreign aid. It has been
fascinating to take a look at what Bangladesh can teach America. The historically-dominated,
packed little country has a long way to go towards stability and the modern world, but it has
managed the impressive feat of large scale conversion of vehicles to natural gas. The willpower
and resilience of its people are right at the center of the conversion, but without the governmental
support, it would not have been possible.
Natural gas cannot be a silver bullet for America. The doubts about actual reserves are
founded, but even if the most optimistic projections were true, it would still eventually run out
and another lesson that Bangladesh can teach us is that expectations for consumption can be
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outpaced quickly. This does not mean that natural gas cannot help America on its way to a more
permanent solution. The short-term environmental and economic benefits are apparent in the
examination of Bangladesh since the switch.
I was surprised to learn that the shift from petroleum to natural gas in Bangladesh had
been started by private citizens. Nationwide change did not need to rest on the shoulders of a
charismatic leader, but rather could be brought about by popular momentum. The news gave me
hope for environmental and economic improvements in the U.S., but then I considered the nature
of the movement. The world around Bangladeshis had degraded to unlivable conditions and
only then was the popular sentiment enough to drive policy. Human populations are so shortsighted and reactionary that significant and positive change can only occur after disaster. The
other option is to be proactive as a country, but being proactive on a large scale seems to be
limited to the pursuit of economic gain. There is still hope for change in America, if the
dependence on foreign oil is seen as a disastrous situation, which is true for many Americans, or
if there is significant economic incentive. It might take a catastrophic event to push us over the
edge. To echo the thoughts of Muhammad Yunus once more, it will be hardest to change the
mindsets of people; not just of the workers and average citizens, but of those making money in
the current system. If people are content with their lives, what need to they have to demand
change?
Bangladesh is still very early in its development as an independent nation and has made
many mistakes. The world is getting smaller by the second and Bangladesh gets closer to
America with every technological development shared around the globe. It should be a simple
process to learn from and impart knowledge to any country in the world, but it is hard to
acknowledge our own faults, even when we see them in others. As more and more people want
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to be a part of the modern world, each country is going to have to figure out how to use its own
resources effectively. This is a fact of life that Bangladeshis have been living with since the
beginning, but that Americans have been insulated from for most of their history. The United
States should take a few lessons in different subjects from Bangladesh, starting with natural gas.
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