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Abstract
Vehicular Air Pollution (VAP) is a significant reason why the quality of the air of Dhaka city is being
worsened day by day. Vehicles using fossil fuels emit harmful gases and particles detrimental to
human health. This paper is a qualitative study based on secondary data from an array of sources
endeavored to find out a sustainable solution to this problem using Multi-Level Perspective (MLP)
of transition studies. Air pollution problem and its dimensions have been explored here as a socio-
technical landscape which is a driving force to make a transition happen in existing vehicle fuel
regime in Dhaka. Later, the response of government to address vehicular air pollution and the
success and failure of those initiatives were analyzed. Primarily, those initiatives were not proved
that much effective and sustainable. After that Electric Vehicle (EV) was introduced as a potential
sustainable solution for VAP in Dhaka. Some policy initiatives with the introduction of electric bus
service as niche initiative was provided for wider diffusion of Electric Vehicles in Dhaka. At last,
main challenges and recommendations in the way of adopting electric vehicles are incorporated. 
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1. Introduction 
Air pollution, the greatest environmental challenge of modern world is responsible for
more than sixty lakh death around the world (?About Air,?n.d.). This problem is a matter
of grave concern here in Dhaka which is the administrative headquarter of Bangladesh and
is now the ninth biggest megacity in the earth with 19.578 million people. At the speed it
is expanding, within 2030, it will secure the fourth position worldwide (United Nations
Department of Economic and Social Affairs, 2016). As urbanization is happening at a
great speed in Bangladesh like many developing nations on the planet, Dhaka is being
loaded with a huge number of people consistently. The quantity of enlisted vehicles has
increased multiple times during last decade in coping with the need of the consistently
expanding urban individuals (Motor Vehicle Registered, 2018). This is the situation of
enrolled vehicles while unregistered vehicles are considerably more than this. Very few
cities in Bangladesh are facing vehicle blast as much as Dhaka. Practically, all the vehicles
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use petroleum, diesel and other type of fuels which emanate destructive gases like carbon
oxides, Nitrogen Oxides, sulfur oxides, Particulate Matter (PM 2.5 and PM 10) and some
more. These gases are primarily responsible for deadly air pollution in the city. These
contaminations are dirtying the air as well as making lethal sicknesses city inhabitants.
Likewise, these gases are responsible for climate change also as air pollution and climate
change are connected with each other (Begum, B.A., Hopke, P.K. and Markwitz, A.,
2013). 
The issue of transition in any socio-technical system arises mainly due to various
environmental difficulties which destabilize the existing regime gradually. Sometimes,
these environmental issues create a great social challenge. The source of such challenges
can be of diversified in nature. Lately, Multi-Level Perspective (MLP) on socio-technical
transitions has become important in analyzing transitions in energy sector. Besides
clarifying technical aspects and consumer habits, it also scrutinizes social aspects in the
way of transition. Transition as a process involving different actors is seen to be the result
of interactions among three levels of socio-technical systems namely, protective niches for
innovations, conventional regimes and landscapes destabilizing existing regimes.
Generally, it takes ages to make a successful transition happen (Darnhofer, I., 2015). 
In addition, my study is focusing Vehicular Air Pollution (VAP) in Dhaka for some
obvious logics: Firstly, Dhaka is the largest city in both the number of people living there
and vehicles plying on roads. These ever increasing vehicles are polluting its air
disastrously and make it more unlivable than any other city of Bangladesh (Chowdhury et
al., 2018). Vehicular emission which is one of the main causes of air pollution in this city
is making the dwellers vulnerable to various lethal diseases (Begum, B.A. et al., 2011). ?A
recent report on the environment of Bangladesh by the World Bank shows that by
reducing the ambient level of particulate matter (PM10) under two scenarios, a reduction
of 20 percent and a reduction to the proposed national standard of 50 g/m3 annually, the
number of cases of mortality and morbidity that can be avoided come to between 1,200 to
3,500 and 80 million to 235 million, respectively (P.1, Chowdhury, T. and Imran, M.,
2010).
The main query of the study is: can electric vehicles be the possible way out for vehicular
pollution in Dhaka? Electric Vehicle (EV) initiative is described here briefly in response
to the main research question. There are few more secondary queries which I tried to find
out through this dissertation: the reasons why polluted air severely detrimental to dwellers
of Dhaka city, the socio-technical landscape destabilizes existing regime of vehicle fuel
and requires the transition to take place, the initiatives already taken by the government
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of Bangladesh to deal with vehicular air pollution, the process of building up a niche for
diffusing electric vehicles and potential barriers of such initiative in the context of
developing country like Bangladesh. 

2. Problem Statement:
The advancement of modern life is determined by the total use of power and vehicles.
Megacities like Dhaka where modern life is attracting more and more people day by day
is facing a huge leap in the number of vehicles for last few decades. The rate of this
increasing number is minimum 10% per year and it has been polluting the air of the city
drastically (Dhaka has very high air pollution level,? 2008). These vehicles emit harmful
gases like Sulphur Di Oxide (SO2), Nitrogene Di Oxide (NO2), Carbon Monoxide (CO),
Carbon Di Oxide (CO2), Benzene, Ozone (O3), Hydrocarbons (HCs), Particulate Matters
specially PM2.5 & PM10 and other substances. As a result, Dhaka has one of the worst
air qualities in the world. Among many sources of such severe air pollution in Dhaka city,
Emissions from vehicles is the most prominent one ( (PDF) Analysis of Exhaust Emission
of Vehicles in Dhaka City of Bangladesh, n.d.). According to Azad, A.K. & Kitada, T., The
major sources for SO2 emissions are traffic vehicle (55.8%) followed by brick field
(28.8%), industry (10.5%) and navigation vessel (4%); for NO2, they are traffic vehicle
(54.5%) followed by brick field (17.5%), residential activity (9.5%), industry (8.8%) and
navigation vessel (7.7%) (P. 2004, Azad, A.K. and Kitada, T., 1998). Another report on air
pollution conducted in 2009 stated that the air of Dhaka had a high quantity of Particulate
Matter 2.5 also. It also revealed that motorized cars emitted the greater portion of PM2.5.
(Wadud, Z. and Khan, T., 2013).The concentration of lead another deadly substance in the
air of Dhaka is ten times higher than the normal level. It‘s even higher than Mexico which
is the city with highest concentration of lead in the world. And again the culprit is
emission vomiting‘vehicles (Air Pollution Kills 195,000 Bangladeshis Each Year, 2011).

3. Research Questions:
Main Research Question of this study is: 
Can Electric Vehicles (EV) be the possible way out to reduce vehicular air pollution in
Dhaka? 

Secondary research questions are: 
a) Why is the polluted air severely detrimental to dwellers of Dhaka? 
b) Which socio-technical landscape destabilizes existing regime of vehicle fuel? 
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c) What kinds of steps have already been taken by Dhaka City Corporation (DCC) or the
government to reduce VAP? 
d) How can a niche for electric vehicles be developed? 
e) What are the impediments for such initiative? 

4. Literature Review:
The change in world climate has been a major concern from last few decades which has
brought about significant alterations in socio-technical systems in every region. There are
lots of environmental problems created from man-made reasons which need to be
addressed by bringing change in existing path dependent technologies, rules and
regulations, societal values and institutions (Bagherian and Lettice, n.d.). These changes
lead to a successful transition towards sustainability. The multi-level perspective which is
a theoretical framework for evaluating social and technical transition sees sustainability
transition as an output of interactions among social and technical regimes, niches and
external landscapes (Geels, F.W., 2011). It primarily focuses on the chronological
development of different components of socio-technical systems. It also reveals that
transition in a system takes place when that system doesn‘t work properly or the
coordination among the sub systems is not in a harmony. And the transition itself is a slow
and steady process which takes a long time to happen. In most cases, the relations among
various drivers of socio-technical system control the speed of the transition. In a nutshell,
the alignment of the three stages: niche, socio-technical regime and socio-technical
regime is solely important for a successful transition in energy sector (Darnhofer, I.,
2015). 

Those actors who wish to make the transition happen create niche to protect the
innovation in order to help it flourish. Niche is said to be the most unsteady phase of
transition process where kind of tryouts happen. Unlike niches, social and technical
regimes are steadier phase of the transition framework. This phase contains traditions and
values of other actors like creators, users, government and private institutions etc. Another
phase is the macro form of transition which is called socio-tech landscape. It provides the
broadest perspective of transition occurred like climate change or lasting financial
advancement. The scholars of social and technical transition emphasizes on niche
innovations with a view to framing newer regulations and expressions of manner and
etiquette but they put more light on state consultants, local elites, non-government
organizations, entrepreneurs and similar actors of socio-technical regimes. These actors
prioritize a specific way which creates stability in the regime. Consequently, it locks in a
precise way of socio technical system. On the other hand, in case of influence of some
outer factors of the system, the system loses its steadiness. This creates the opportunity for
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innovation and triggers a transition (Lawhon, M. and Murphy, J.T., 2012).

The major challenge for this modern world is not the distance. It is the impact of distance
overcoming transportation system of present world which is posing a major threat to
combat against air pollution. Fuel is the prime cause of air pollution from motorized
vehicles. The process how it is burnt inside the engine specifies the quantity of pollutants
discharged from it. So, the possible solution for emission pollution should look for
decreasing fuel use, alternative and less harmful fuels, developing more efficient car
engines and setting up emission regulator (Goyal, S.K., et al., 2006). The transition from
heat engine vehicles to electric vehicles (EVs) can have a significant impact in facing
climate change targets. Electric vehicles (EVs) have the prospect to cut the emission of
Green House Gases (GHG) up to half in comparison with traditional vehicles. Moreover,
EVs can be a potential solution for poor air quality of the cities. As Electric vehicles are
going to bring a revolution in locomotive transport sector in coming years, governments
can consider adopting these vehicles as cleaner substitute of conventional vehicles
(Electric vehicles: driving the transition - Business, Energy and Industrial Strategy
Committee - House of Commons,(n.d.). 

4.1 Data collection: 

I have gathered data from secondary sources and summarized the gist of them. Then I also
tried to set up a direct linkage of summarized outputs with my aim of the research. Finally,
I have formed an outline from the data that I have found in different sources. For
analyzing data, I was interested in using inductive method of sorting out information from
secondary sources which helped me to make my output more realistic and widely accepted
(Thomas, D.R., 2006). Accordingly, the exploration was founded on the research works
done by different scholars from both developed and developing countries. The
investigation reviewed scholarly and articles from various sources. A niche initiative
considering the government efforts in this regard has been tried to develop according to
the multi-level perspective theory. As niche creation is a key point of MLP theory, this
research work has tried to study the niche initiatives of different countries for creating one
for Dhaka city transport fuel regime. For theoretical framework, I have gone through the
research articles form Nature, Science Direct, Emerald journals, Taylor & Francis, Social,
Technical and Environmental Pathways to Sustainability (STEPS) Centre of University of
Sussex.
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Applying The Multi-Level Perspective (MLP): 

For providing the dissertation with a solid theoretical base, I took multi-level perspective
as a theoretical framework for explaining the problem of vehicular air pollution in Dhaka
city and finding out a solution as well. Different academicians like F. W. Geels, I.
Darnhofer, M. Lawhon, F. Avelino and many more have contributed a lot in the field of
multi-level perspective. Rationally, I went through their enriched articles for shaping the
problem according to their assumptions. The core of multilevel perspective constitutes the
niche initiative for coming out from an existing regime. I have tried to make a framework
for establishing a protective place for electric vehicles for Dhaka where it will be grown
up and diffused gradually across the country. Moreover, I have searched in government
documents of the UK, Netherlands, the USA, Japan, China and obviously Bangladesh for
finding out a structure for niche for electric vehicles in Dhaka city. 

4.2 Air Pollution in Dhaka 

Air pollution is the presence of contaminant or pollutant substances in the air that do not
disperse properly and those interfere with human health or welfare, or produce other
harmful environmental effects (OECD Glossary of Statistical Terms - Air pollution
Definition, 2001). According to this definition the air of Dhaka is severely polluted
because the presence of contaminant in the air of Dhaka and its effect on city dwellers is
proved by different researches. According to the World Health Organization (WHO),
Dhaka is within their top list among three thousand cities in terms of the presence of
PM2.5. Because of this deadly substance almost fourteen thousand people died in this city
(Bangladesh‘s Air Pollution Problem Grows, Brick by Brick, 2018). Vehicular emission is
considered to be the greatest cause of polluted air of Dhaka city. Another particulate
matter PM10 is the contribution of automobiles specially two-stroke three wheelers. And
more or less fifty percent of PM less than 2.5 is sourced from motor vehicles plying in the
roads of Dhaka. Not only PM2.5 or PM10 but also many other hazardous gases and
substances are present in the air of Dhaka (Begum, B.A. et al., 2006). 

The air of megacity Dhaka (Hackenbroch, K., 2012) is polluted in two ways: emissions
from manufacturing industries like brick-laying, garments factories, leather industries etc.
and from automobiles (Air Pollution In Dhaka City,n.d.). Though both the sources pollute
the air of Dhaka, later one causes more havoc than the first one because city dwellers are
directly exposed to such kind of pollution. Furthermore, most of the industrial
establishments are around city area not within it (Hoque, M.S. et al., 2006) which makes
it tough for their harmful emissions and discharges to affect city people directly. So, it is
a bit clear that a different category of vehicles‘emission has major contribution in
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polluting city air. The main fuels used by vehicles in Dhaka are gasoline, petrol, diesel and
octane etc. These fuels sometimes impure and mixed with other substances emit following
disastrous gases: 

a) Diesel- Suspended Particulate Matter (SPM), Sulphur Oxides, Nitrogen Oxides etc. 
b) Petrol & Octane – CO, HC, NOx, SOx, Lead particles and carbon elements etc. 

4.3 Air Pollution as Landscape: 

At least 0.123 million individuals died on account of air contamination a year ago in
Bangladesh as indicated by an exploration on worldwide air contamination. It additionally
said that the life expectancy of a Bangladeshi child will be diminished all things
considered by 30 months since they are raised in present huge phases of air contamination.
Air pollution is responsible for more deaths than any other reasons here. The nature of air
in Bangladesh proceeded with tenaciously poor, particularly in Dhaka where local people
are exposed to excess level of PM2.5 from 90s (United News of Bangladesh, 2019). 

Opportunities of creating niche for innovative technologies are shaped by traditions or
governmental efforts or severe change in environmental issues which are popularly known
as socio-technical landscape. These sometimes force energy areas which influence policy
makers to bring alterations in regulations. To find out landscape actors, it can be necessary
to go beyond national boundaries. In case of a transformation in a regime in a consequence
of interactions among different levels, it is not abnormal that fresher regime can bring
alteration in socio-technical landscape. On the other hand, landscape issues can remove
existing regime encouraging policymakers by creating protective space for sustainable
solution (Leipprand, A. and Flachsland, C., 2018). Similarly, severe air pollution of Dhaka
increased concern at government level and they tried to address this socio-technical
landscape issue through different policy initiatives as they realize the impact of reducing
the pollution could be worth 0.5 billion dollar annually (Anon, 2014).

5. Destabilization of Fossil Fuel Regime & Government Initiatives: 

5.1 Destabilization of Fossil Fuel Regime: 

Existing fossil fuel regime of vehicles in Dhaka has been being weakened since the
beginning of last decade. There are reasons behind destabilization of a regime like scarcity
of resources or lack of backing from the government and entrepreneurs or declining
performance of present regime actors and factors. In addition, few other causes haven
identified in different literatures: 
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Newer inventions lead the way to weaken existing regime as these have some
advantages comparing to previous system. These advantages always work as cutting
edge technology. 

Sometimes, the market for existing technology has become narrow or altered by another
similar but better option or new competitor enters into the same space. Any of these
options can phase out existing technology. 

Policy makers can change their policy against present system due to environmental
concern. This also can weaken the existing regime. 

Some theorists described destabilization of a regime as a result of internal dysfunction
which declines the regime step by step (Turnheim, B. and Geels, F.W., 2012). 

None of the reasons mentioned above is solely responsible for making transition in
transport fuel sector in Dhaka. Multiple reasons influenced political actors to bring change
in fuels for vehicles. Moreover, vehicles of Dhaka have polluted the air severely and
millions of people have affected directly by this pollution. This socio-technical landscape
mainly destabilized the fossil fuel regime which created pressure on government to take
steps to address the issue.

5.2 Government Initiatives: 

The Government of Bangladesh has taken several initiatives including prohibiting buses
already used more than twenty years and trucks already used more than twenty five years,
setting ideals of emission, subsidizing Compressed Natural Gas (CNG) and gasoline
powered vehicles. These initiatives lessened the scale of pollution than before.
Nevertheless, the presence of PM and other harmful gases in the air is higher than the
standard level of the city (Chowdhury, T. and Imran, M., 2010). This chapter will go in
detail about the major initiatives taken by government in changing paradigms of vehicle
fuel in Dhaka city. 

l Refined or unleaded Gasoline
l Banning scooters (two-stroke three wheelers)
l Promoting CNG Conversion of Vehicles
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5.3 Effectiveness of Initiatives 

According to World Air Quality report of 2018, Dhaka is still stood second amongst the
capitals of the world in terms of air pollution (Anon, 2019). Another real time scoring by
Air Visual, the air of Dhaka is termed as ?hazardous‘ even in this year (?Dhaka air
pollution today world‘s worst,? 2019) These information makes it clear that the quality of
air in Dhaka is not up to the mark nowadays. Even if we consider the air quality
comparison from 2014 to 2017 (Table 1), it will show that the air quality is decreasing day
by day. From table 2, we can see that there is no significant change even after taking some
steps to improve air quality of Dhaka rather the number of days with acute pollution has
increased significantly.

Table: 2 Condition of air quality of Dhaka after previous initiatives
Source: (“Reports & Publications.” n.d)

6. Electric Vehicles & Policy Support for Introducing EVs: 

6.1 Electric Vehicles: 

What we have seen from previous lesson is the destabilization of present regime
irrespective of petrol, diesel or natural gas for multifarious reasons. As almost all the
vehicles in Dhaka are entirely reliant on fuels from unsustainable sources, transport sector
in Dhaka is a prime source of greenhouse gases and air polluting gases. With the
development of high capacity battery in recent years, EVs have become a burgeoning
sector in transport around the world which is helpful in removing pollution from air. Many
countries like the UK, USA, Norway, Germany, China, Japan and Singapore have already
initiated electric vehicles regime (Tran, M.et al., 2012). They adopted electric vehicles to
address climate change and local pollution because these vehicles run by electricity

Year Total Days AQI<100- AQI>300-AQI 101-
200

AQI 201-
300

2014    295       108          117     16     54

2015    356       121          119     48     68

2016    340       148          108     45     39

2017    359       133          130     23     73

Number of Days with
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release far less harmful gases than traditional vehicles both for human health and world
climate. These also ensure fuel safety and security for the countries specially which hardly
have any energy resources (Grauers et al., 2013). From table 3, we can see that the cost
for EVs at present is at least 2.5 times less than traditional automobiles. The only
drawback is charging time which is going to be solved very soon.

6.2 Policy Support for Introducing EVs :

The policy makers of Bangladesh have to keep recent advancements in this field in mind
while planning for future transportation, as they are facing a disastrous landscape of air
pollution across the country specifically in Dhaka. Following points are to be incorporated
for the purpose of diffusing EVs across the country: 

a) Financial Benefits for People or entrepreneurs: 

People of developing countries like Bangladesh have main problem with the money as
most of them are lower class and lower middle class. So, encouraging the poor buyers,
government can proclaim a supportive financial benefit for buyers of electric vehicles.
With a view to flourishing EVs to address massive air pollution and climate change, some
developed countries offer sponsorships for electric vehicle adoption and utilization.
Motivators for EV reception exist at the government level in many countries of advanced
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economy. In a similar fashion, the government of Bangladesh can introduce two kinds of
subsidies: for EV manufacturers and for buyers. These endowments can be immediate,
similar to tax reductions or then again direct installments (Bosworth, Ryan, C., et al.,
2017). 

b) Building up Permanent and semi-permanent Structure: 

Different types of agents regarding their importance in managing set up for charging have
to be identified initially. The agents who are already present in the scenario and fresh
agents have their role to play in shaping the infrastructure for EVs (San Román, T.G., et
al., 2011). Required number of charging places and their connectivity with supply line
must be adjusted for easier charging facilities. Charging ports is considered to be the
lifeline for electric vehicles. 

c) EV Friendly Regulations: 

Sometimes, apparently less important regulatory initiatives have enormous impact on
common people towards using a new technology. These initiatives do not cost that much
in comparison with their great influence over the local community. Free access to city
centres, free parking, special lanes and free charging for electric vehicles can be few of
them which can change psychology of common people in favour of EVs. When people are
getting easy access to city centres with EVs, they are encouraged to buy EVs. 

d) Making people Aware of advantages of using EVs: 

An ongoing study showed that a great number of people are not interested in electric
vehicles because of the apparent absence of charging locations or the staggering expenses or
worries over the range. In fact, these reasons are quite common for commoners as there are
some truths in it. From a similar study in America, it was found that more than sixty people
in every hundred people are not really conscious of electric vehicles (Lambert, 2017).

e) Adopting Pilot Project For EVs: 

As EV technology is entirely new to the users in Bangladesh, they will be afraid of
adopting this unknown technology. Someone has to remove their fear of knowing the
unknown. In developing countries, these risks are taken by governments usually.
Implementation of electric vehicles must need a protective place where it will get a
support from government for competing with traditional vehicles in the market. A
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provision of niche market for electric vehicles at a limited space must be incorporated in
policy measurers otherwise these vehicles will face difficulty to get flourished. When
public project for EV will be in operation, people will know it is easy, comfortable and
safe travelling in such vehicles. They will also come to know the environmental impacts
of EVs. 

f) Specifying Allocation of Business for Better Coordination: 

The adoption of electric vehicles is a multi-departmental effort. It is impossible to
implement this project by a single department of a government or by a local government
body. So, it requires participation of each actor related with the introduction of EVs. Most
of the time central government omits the interest of localities for serving national interest
but local issues need to be addressed properly by the central body. For an operational and
successful policy collaboration among different stages of government is urgently needed.
This can be congenial for commoners to get accurate information about availability of
EVs and charging locations countrywide.

6.3 Creating Niche for EVs: 

The core of transition lies in creating a protective niche for possible users of a particular
technology. It includes exclusive areas where it can be applied for further dissemination.
This effort helps a transition endevour to find out its faults for final application. Niche is
basically a test case for preparing it for competitive market through learning by doing. It
is prepared for seasoning the new innovation effort with a different and unknown setting
by offering an array of supportive measures like tax incentives, subsidies and interest free
loans etc. These protective places are useful for diffusing new knowledge which can help
in forming a web of social relation in favour of new practice. It also has the ability to
substitute existing system pushing innovation (Raven, R.et al., 2010). 

Naturally, government has to play a pivotal role in creating a test place for new inventions
or efforts. If it is the case where transition effort requires heavy investment which is quite
impossible for private investors, there is no alternative to government initiatives (Electric
Buses Are Not Only Clean but Less Costly to Run, (n.d.). Therefore, government of
Bangladesh should come forward to create an experimental space for electric vehicle for
mass people so that they can learn through experience. This paper suggests the
introduction of electric buses in Dhaka as niche for transition of vehicle fuel from patrol,
diesel to electricity. There are few reasons behind adopting public electric buses as an
experimental case:
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a) Public buses are the most popular transport in Dhaka city which is used by 41% of the
total city dwellers. At present, public buses emit black smoke and these buses are noisy
enough to discourage citizens to use them. On the contrary, developed and less emitting
electric buses can attract more passenger than before because these are almost smokeless
and noiseless (Mahmud, K., Gope, K. and Chowdhury, S.M.R., 2012). 

b) Electric vehicles are unknown in the local auto market and investment in such initiative
is highly risky. Common people will invest only when they will be sure of the fact that
there is required infrastructure. It will be difficult for government like Bangladesh to
provide necessary infrastructure for private vehicles as an experimental case. On the other
hand, limited numbers of public buses cover a limited area in the city which will be more
realistic to be used as protected place. 

c) Most of the buses, to speak the truth 90% of the buses in Dhaka city are badly managed
and have no fitness at all and they discharge a huge amount of harmful fume. Other vehicles’
emission has somehow been managed partially by some measures taken by government.
However, buses are still unmanaged in terms of emitting poisonous gases and particles (Air
Pollution In Dhaka City, n.d.). So, adoption of electric buses can play a significant role in
curbing the rate of pollution to a great extent. 

Following factors need to be addressed by the government of Bangladesh to set up
experimental space for electric buses in Dhaka: 

i) Breaking Myths and Facilitate Availability of Electric Vehicles 

It is very important to bring all the actors in confidence about EVs so that they feel
interested about it. Government of Bangladesh can raise awareness through arranging
seminars, focus group discussions, advertisements etc. At this juncture, government has to
introduce sufficient number of electric buses in the city for public transport. For this
purpose, it needs to import electric buses from the countries which already have reputation
in manufacturing electric buses. As it was said before the buying price for electric buses
is higher than traditional ones but it‘s ultimately cheaper if you consider maintenance and
fuel cost during their lifetime which is on an average 13-15 years. In addition to that
traditional buses require massive repairing works at its middle age while an electric one
doesn‘t require such repair works usually (Electric Buses Are Not Only Clean but Less
Costly to Run, n.d.). From this aspect, it can be an effective idea to import refurbished
buses and create such market here in Bangladesh. It may help local investors in this sector.
Government can also provide private importers with zero interest loans.
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ii) Set Ups for Charging: 

If not the most important, it must be one of the most important preconditions for
facilitating EVs to get a solid start. Most of the buses are run for a long shift of 10-12
hours and more than 250 kilometer every day and it is mandatory to set a charging
infrastructure in the roads. If any country doesn‘t have that capacity, it should not present
electric buses for mass transit (Angeles and Beach, n.d.).Thus, without a proper set up of
charging EVs, it is next to impossible to nurture local markets for electric vehicles. Likely,
it is also crucial for establishing a protective experimental space for EVs. 

iii) Ensuring Sufficient Power Supply: 

Electricity supply must be affected by the provision of introducing EVs in the city. As the
number of vehicles is increasing, it will require additional amount of power if these are
converted into electric ones. Initially, for introducing electricity led buses in Dhaka,
government must ensure sufficient power generation for this purpose. Bangladesh has got
the capacity of generating 17,340MW of electricity at this moment (?Key Statistics,? n.d.)
but it is building power generation plants planning 24,000MW in 2021 and 40,000MW
within 2030 (Express, n.d.). 

iv) Technology Transfer: 

EV technology is not a stable one so it is being developed day by day. Basically,
developed countries control the technology which makes it difficult for developing
country like Bangladesh to deal with it. Bangladesh is dependent on technological know-
how derived from other countries irrespective of sectors. It is obvious that Bangladesh
will be largely reliant on the countries like UK, Germany and China who have advanced
knowledge regarding EVs (M. Bell, 2007). So, the government of Bangladesh needs to
measure how many buses it will need, how to by those and from where these can be
bought. It is very important how much technical support it will get from the exporter
country. 

Major Challenges to Implement EVs in Dhaka & Recommendations: 
Electric vehicle, a solution to fight with climate change issues and local air pollution taken
by many developed countries could be a potential initiative for Dhaka to control its
vehicular air pollution. Nevertheless, it has not got that much importance by policy
makers of Bangladesh for various and multidimensional reasons (Steinhilber, S., Wells, P.
and Thankappan, S., 2013). Government of Bangladesh has to identify the barriers in the
ways of introducing and diffusing EVs in local market and find out the solutions. Few
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possible recommendations are given below: 

n Sufficient Electricity supply is the most vital precondition for building
infrastructure and encouraging investors for EVs. Besides setting up new high
capacity power stations, government has to ensure that the power stations must
use renewable sources or nuclear energy to produce electricity otherwise the
main objective of using EVs instead of ICE vehicles will not be fulfilled. 

n One of the basic challenges for diffusing EVs and creating markets is charging
facilities as this facility offers sufficiency, accessibility and mobility to owners
of EVs in recharging vehicles. Government has to take necessary steps to
improve its supply network consisting of cables, feeders and transformers as
additional electricity demand will create pressure on national grid. 

n Electric transports are more costly to produce than ordinary diesel transports.
The vast majority of the additional costs comprise of the costly electric
segments, for example, battery, electric engine and power hardware, and the
building improvement work particularly on the framework the board. Since the
vast majority of the electric parts require generally relentless activity conditions,
fluid cooling is frequently used to deal with the warm balance which requires
extra subsystems and control the executives. 

n Another important impediment for electric vehicle diffusion in Dhaka is lack of
knowledge of common people about new technological advancement in the field
of electric vehiclesOn the contrary, the policy makers here in Dhaka do not have
that much knowledge about electric vehicles let alone common people.
Certainly, government has to take steps to spread the idea of electric vehicles and
its advancements. 

n Government has to lead the unknown sector of electric vehicles. Bangladesh
government should take a policy to phase out traditional petrol or diesel run
vehicle step by step within a specific timeframe. To be more specific, for the
procurement of new vehicles in coming years, they can adopt the policy of
buying only electric vehicles. When there will be a large number of electric
vehicles on the road, investors will be inspired to invest their capital in
infrastructure for EVs. 

7. Conclusion: 

The air quality of Dhaka has become so bad that the government had to think of finding
alternative ways to get rid of it. Simultaneously, this exogenous environment of air
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pollution in Dhaka as a socio-technical landscape leads to a transition in the prevailing
vehicle fuel regime. As a part of vehicle fuel transition government has tried several
options including using developed emission technology in vehicles, refined fuels as
substitute of petrol, diesel or gasoline and Compressed Natural Gas (CNG) as vehicle fuel.
Those efforts were successful in the sense that they have brought a short-term change in
retaining quality air in the city. However, it does not have a long-term effect on improving
air quality. That is why even after a decade of introducing those efforts of replacing
traditional vehicle fuels, in 2012, Dhaka was termed as 2nd worst megacity in context of
air quality by a UK based weekly ? The economist‘ (Neema, M.N. and Jahan, J., 2014.).
So, it was found in this research that the efforts were not successful to address the issue
of severe air pollution of the city after exploring the answers for second and third sub
question. Furthermore, Bangladesh is totally dependent on imported petrol and diesel and
it has a limited reserve of natural gas which will be finished within next few decades. In
a nutshell, government decision of using unleaded gasoline and CNG in vehicles is not
sustainable at all.

Regarding fourth secondary question, introducing Electric Bus in Dhaka city was
suggested as a niche initiative where it can grow up within a protective space avoiding
pressure of present regime. Majority of public buses with poor fitness are most widely
used in Dhaka and they are one of the major contributors to air pollution. Electric bus as
an experimental project recommended because governments of developing countries
should play the central role here and public buses in Dhaka are managed and operated by
Bangladesh Road Transport Authority (BRTA) which is a government organization.
Government can easily provide sufficient budgetary and infrastructural help. In this
respect, required supports for electric buses like sufficient power supply, charging points
and technological backing staffs can be easily ensured by government with proper policy
formulation and coordination. As a vital part of multi-level perspective, scaling up niche
initiative of electric bus in the city could help in the further diffusion of Electric Vehicles
(EVs) in Dhaka.

The latest secondary question was about the potential challenges of adopting EVs in
Dhaka. In identifying the possible challenges for EVs adoption in Dhaka, I have found
establishing more renewable power plants, ensuring sufficient power supply and setting
up adequate charge stations for EVs most influential. Dhaka has immense possibility to
implement EVs in a large scale but it has to overcome the challenges successfully to
diffuse the niche of EVs in Dhaka. Nevertheless, to make a transition happen is not an
easy task as it takes a long time to bring manifold components in an alignment so that they
head towards one direction (Rotmans, J. et al., 2001). 

To be honest, some restrictions make it harder to find out and explore necessary
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information regarding this dissertation. Shortage of time and no funding for travel are two
the limitations which impede my research work. For doing a proper research it is very
important to have some interviews as the dissertation has connection with policy
initiatives of Bangladesh government. The interview of responsible officials of relevant
ministry or local government body could enrich my dissertation. In addition to that some
quantitative analysis with responses from the stakeholders of EVs in Dhaka (using a
structured or semi-structured questionnaire) and then mixed analysis of both quantitative
and qualitative information might make the dissertation a better one. Nonetheless, I have
left no stone unturned to find out proper information regarding initiative of EVs in Dhaka.
I would like to add that there is hardly any case where Multi-Level Perspective (MLP) on
socio-technical transition has been applied in context of Dhaka. So, there are scopes to
conduct further research on sustainable transition in vehicle fuel regime specially focusing
on the role of transport leaders within political actors.



64 BJAM

References: 
1. Analysis of Exhaust Emission of Vehicles in Dhaka City of Bangladesh [WWW

Document], n. d. .ResearchGate. URL
https://www.researchgate.net/publication/258849912_Analysis_of_Exhaust_Emission_of_Ve
hicles_in_Dhaka_City_of_Bangladesh (accessed 7.27.19). 

2. About Air [WWW Document], n.d. .UN Environ. URL
http://www.unenvironment.org/explore-topics/air/about-air (accessed 8.5.19). 

3. Air Pollution Kills 195,000 Bangladeshis Each Year, 2011. . PA TIMES Online. URL
https://patimes.org/air-pollution-kills-195000-bangladeshis-each-year/ (accessed 7.27.19). 

4. Air Pollution In Dhaka City [WWW Document], n.d. URL
https://bangladeshenvironment.com/index.php/polution-s/air-polution/291-air-pollution-in-
dhaka-city (accessed 8.5.19). 

5. Alam, G.J., 2009. Environmental pollution of Bangladesh—it‘s effect and control. Pulp and
Paper, 51, pp.13-7.

6. Angeles, C.M.C.M. is an urban planning professional who has worked on several large
transit systems in L., Beach, L., n.d. Can Electric Buses Reduce Our Reliance on Fossil
Fuels? [WWW Document].LiveAbout. URL https://www.liveabout.com/electric-buses-
introduction-2798839 (accessed 8.13.19). 

7. Anon, 2014. Cleaning Dhaka and Bangladesh’s Air.Asia News Monitor, pp.Asia News
Monitor, Jul 25, 2014.

8. Armin, Eva, 2018. Air Pollutants and Their Impacts on Human Health in Dhaka City.
Available at: http://bsmrau.edu.bd/seminar/wp-content/uploads/sites/318/2018/08/Seminar-
Paper-Eva-Armin.pdf (Accessed at: 18 August, 2019). 

9. Avelino, F. and Wittmayer, J.M., 2016. Shifting power relations in sustainability transitions:
a multi-actor perspective.Journal of Environmental Policy & Planning, 18(5), pp.628-649.

10. Azad, A.K. and Kitada, T., 1998. Characteristics of the air pollution in the city of Dhaka,
Bangladesh in winter.Atmospheric Environment, 32(11), pp.1991-2005.

11. Azungah, T., 2018. Qualitative research: deductive and inductive approaches to data
analysis. Qualitative Research Journal, 18(4), pp.383-400.

12. Bagherian, J., Lettice, F., n.d. A Multi-Level Perspective Towards Energy Regime
Transitions : A Wind Energy Diffusion Case Study 4. 

13. Bangladesh‘s Air Pollution Problem Grows, Brick by Brick [WWW Document], 2018
.Undark. URL https://undark.org/article/air-pollution-dhaka/ (accessed 8.16.19). 

14. Begum, B.A., Biswas, S.K. and Hopke, P.K., 2011. Key issues in controlling air pollutants
in Dhaka, Bangladesh. Atmospheric Environment, 45(40), pp.7705-7713.



BJAM 65

15. Begum, B.A. and Hopke, P.K., 2018. Ambient air quality in Dhaka Bangladesh over two
decades: Impacts of policy on air quality. Aerosol Air Qual. Res, 18, pp.1910-1920.

16. Begum, B.A., Hopke, P.K. and Markwitz, A., 2013. Air pollution by fine particulate matter
in Bangladesh.Atmospheric Pollution Research, 4(1), pp.75-86. 

17. Begum, B.A., Biswas, S.K., Markwitz, A. and Hopke, P.K., 2010. Identification of sources
of fine and coarse particulate matter in Dhaka, Bangladesh.Aerosol and Air Quality
Research, 10(4), pp.345-353 .

18. Begum, B.A., Biswas, S.K. and Hopke, P.K., 2006. Impact of banning of two-stroke engines
on airborne particulate matter concentrations in Dhaka, Bangladesh. Journal of the Air &
Waste Management Association, 56(1), pp.85-89 .

19. Bakker, S. and Trip, J.J., 2013. Policy options to support the adoption of electric vehicles in
the urban environment. Transportation Research Part D: Transport and Environment, 25,
pp.18-23. 

20. Biswas, S.K., Tarafdar, S.A., Islam, A., Khaliquzzaman, M., Tervahattu, H. and Kupiainen,
K., 2003. Impact of unleaded gasoline introduction on the concentration of lead in the air of
Dhaka, Bangladesh.Journal of the Air & Waste Management Association, 53(11), pp.1355-
1362.

21. Bosworth, Ryan, C., P., Grant, C., Matthew, 2017. The Current State Of Electric Vehicle
Subsidies: Economic, Environmental, And Distributional Impacts.
(https://strata.org/pdf/2017/ev-full.pdf, Accessed at: 22.08.19). 

22. Chowdhury, T. and Imran, M., 2010. Morbidity costs of vehicular air pollution: examining
Dhaka city in Bangladesh. SANDEE .

23. Chowdhury, K.R., January 16,2018,2018. Dhaka chokes on air pollution [WWW
Document]. Third Pole. URL https://www.thethirdpole.net/en/2018/01/16/dhaka-chokes-on-
air-pollution/ (accessed 8.5.19). 

24. CNG can be bad for health [WWW Document],2015. . Onlymyhealth. URL
https://www.onlymyhealth.com/cng-can-be-bad-for-health-1239545994 (accessed 8.22.19). 

25. CNG Conversion of Motor Vehicles in Dhaka: Valuation of the Co-benefits [WWW
Documents], n.d. URL https://bangladeshenvironment.com/index.php/others/299-cng-
conversion-of-motor-vehicles-in-dhaka-valuation-of -the-co-benefits (accessed 7.27.19). 

26. Cowan, R. and Hultén, S., 1996. Escaping lock-in: the case of the electric
vehicle.Technological forecasting and social change, 53(1), pp.61-79.

27. Darnhofer, I., 2015. Socio-technical transitions in farming: key concepts. Transition
pathways towards sustainability in agriculture. Case studies from Europe, pp. 17-31. 



66 BJAM

28. Delucchi, M.A. et al., 2014. An assessment of electric vehicles: technology, infrastructure
requirements, greenhouse-gas emissions, petroleum use, material use, lifetime cost,
consumer acceptance and policy initiatives. Philosophical transactions.Series A,
Mathematical, physical, and engineering sciences, 372(2006), p.20120325.

29. Department of Environment, Government of Bangladesh, 2012. Air Pollution Reduction
Strategy for Bangladesh, n.d. 94.

30. Dhaka air pollution today world‘s worst [WWW Document],2019. . Dhaka Trib. URL
https://www.dhakatribune.com/bangladesh/dhaka/2019/02/19/dhaka-most-polluted-city-in-
the-world (accessed 8.22.19).

31. Dhaka has very high air pollution level [WWW Document],2008. .Dly.Star. URL
https://www.thedailystar.net/news-details-31812 (accessed 7.27.19). 

32. Electric Buses Are Not Only Clean but Less Costly to Run [WWW Document], n.d. URL
https://wwwgovtech.com/workforce/Electric-Buses_Are-Not-Only-Clean-but-Less-Costly-
to-Run.html . (accessed 8.11.19). 

33. Electric vehicles: driving the transition - Business, Energy and Industrial Strategy
Committee - House of Commons [WWW Document], n.d. URL
https://publications.parliament.uk/pa/cm201719/cmselect/cmbeis/383/38302.htm (accessed
7.29.19). 

34. Environmental Innovation and Societal Transitions, 15, 180–193. Elsevier B.V.
doi:10.1016/j.eist.2014.11.002 .

35. Express, T.F., n.d.Govt plans to implement 10 power projects by 2030 [WWW Document].
Financ. Express. URL https://today.thefinancialexpress.com.bd/trade-market/govt-plans-to-
implement-10-power-projects-by-2030-1535905321 (accessed 8.13.19). 

36. Geels, F.W., 2011. The multi-level perspective on sustainability transitions: Responses to
seven criticisms. Environmental innovation and societal transitions, 1(1), pp.24-40.

37. Geels, F. W. (2014). Regime resistance against low-carbon transitions: Introducing politics
and power into the multi-level perspective.Theory, Culture & Society, 31(5), 21–40.
doi:10.1177/0263276414531627 . 

38. Gelmanova, Z.S., Zhabalova, G.G., Silvyakova, G.A., Lelikova, O.N., Onishchenko, O.N.,
Smailova, A.A., Kamarova, S.N., 2018. Electric cars.Advantages and disadvantages.J. Phys.
Conf.Ser. 1015, 052029.https://doi.org/10.1088/1742-6596/1015/5/052029.

39. Gerdes, J., 2018. Consumers Lack EV Awareness, Even in the Nation‘s Largest Market
[WWW Document]. URL https://www.greentechmedia.com/articles/read/consumers-lack-
ev-awareness-even-in-the-nations-largest-market (accessed 8.25.19). 

40. Green, J., Welch, D. and Keane, A.G., 2011. GM volt fire after crash said to prompt lithium-



BJAM 67

battery probe. 

41. Ghosh, B. and Schot, J., 2019. Towards a novel regime change framework: Studying
mobility transitions in public transport regimes in an Indian megacity. Energy Research &
Social Science, 51, pp.82-95.

42. Goyal, S.K., Ghatge, S.V., Nema, P.S.M.T. and Tamhane, S.M., 2006. Understanding urban
vehicular pollution problem vis-a-vis ambient air quality–case study of a megacity (Delhi,
India).Environmental monitoring and assessment, 119(1-3), pp.557-569.

43. Gonzalez, Barcala, F.J., Pertega, S., Garnelo, L. et al. (2013). Truck traffic related air
pollution associated with asthma symptoms in young boys: a cross sectional study. Public
Health 127,275–281.

44. Gould, J. and Golob, T.F., 1998. Clean air forever? A longitudinal analysis of opinions about
air pollution and electric vehicles. Transportation Research Part D: Transport and
Environment, 3(3), pp.157-169. 

45. Grauers, A., Sarasini, S., Karlström, M., 2013. Why electromobility and what it is? In:
Sandén, B. (Ed.), Systems Perspectives on Electromobility. ChalmersUniversity of
Technology, Göteborg.

46. Gurjar, B.R., Jain, A., Sharma, A., Agarwal, A., Gupta, P., Nagpure, A.S. and Lelieveld, J.,
2010. Human health risks in megacities due to air pollution. Atmospheric Environment,
44(36), pp.4606-4613.

47. Gurjar, B.R., Butler, T.M., Lawrence, M.G. and Lelieveld, J., 2008. Evaluation of emissions
and air quality in megacities.Atmospheric Environment, 42(7), pp.1593-1606 .

48. Hackenbroch, K., 2012. The Spatiality of Livelihoods Negotiations of Access to Public
Space in Dhaka, Bangladesh.

49. Hao, H., Ou, X., Du, J., Wang, H. and Ouyang, M., 2014. China‘s electric vehicle subsidy
scheme: Rationale and impacts. Energy Policy, 73, pp.722-732.

50. Hess, D.J., 2014. Sustainability transitions: A political coalition perspective. Research
Policy, 43(2), pp.278-283.

51. Hoque, M.S., Debnath, A.K. and Mahmud, S.M., 2006, August. Impact of garment
industries on road safety in metropolitan Dhaka.In Proceedings of international conference
on traffic safety in developing countries.

52. Hossain, K.M. and Easa, S.M., 2012. Pollutant dispersion characteristics in Dhaka city,
Bangladesh.Asia-Pacific Journal of Atmospheric Sciences, 48(1), pp.35-41.

53. How long does it take to charge an electric vehicle? How does an EV charge? Plus our EV
glossary | CarAdvice[WWW Document],n.d. . CarAdvice.com. URL https://www.



68 BJAM

Caradvice.com.au/743306/how-long-does-it-take-to-charge-an-electric-vehicle-how-does-an-
ev-charge-plus-our-ev-glossary/ (accessed 8.13.19). 

54. Hinson, S., Dempsey, N., 2019. Electric vehicles and infrastructure.
(https://researchbriefings.parliament.uk/ResearchBriefing/Summary/CBP-7480, Accessed at:
22.08.2019). 

55. Johnson, K., 2012. Indianapolis to Tap Alternative Fuels for Vehicles. Wall Str. J. 

56. Karim, M.M., 1999. Traffic pollution inventories and modeling in metropolitan Dhaka,
Bangladesh. Transportation Research Part D: Transport and Environment, 4(5), pp.291-312. 

57. Key Statistics [WWW Document], n.d. URL
https://bpdb.gov.bd//bpdb/index.oho?option=com_content&view=article&id=5&Itemid=6
(accessed 8.12.19). 

58. Köhler, J., Geels, F.W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., Alkemade, F.,
Avelino, F., Bergek, A., Boons, F. and Fünfschilling, L., 2019. An agenda for sustainability
transitions research: State of the art and future directions. Environmental Innovation and
Societal Transitions.

59. Lambert, F., 2017. Lack of awareness is surprisingly still the biggest problem for electric
vehicle adoption. Electrek. URL https://electrek.co/2017/01/03/electric-vehicle-adoption-
awaewness/ (accessed 8.25.19) 

60. Lajunen, A., 2014. Energy consumption and cost-benefit analysis of hybrid and electric city
buses.Transportation Research Part C: Emerging Technologies, 38, pp.1-15. 

61. Lawhon, M. and Murphy, J.T., 2012. Socio-technical regimes and sustainability transitions:
Insights from political ecology. Progress in Human Geography, 36(3), pp.354-378.

62. Leipprand, A. and Flachsland, C., 2018. Regime destabilization in energy transitions: The
German debate on the future of coal. Energy research & social science, 40, pp.190-204.

63. Liu, Z., Wen, F. and Ledwich, G., 2012. Optimal planning of electric-vehicle charging
stations in distribution systems.IEEE Transactions on Power Delivery, 28(1), pp.102-110.

64. M. Bell, 2007, Technological Learning and the Development of Production and Innovative
Capacities in the Industry and Infrastructure Sectors of the Least Developed Countries:
What Roles for ODA? Background Paper, The Least Developed Countries Report United
Nations Conference on Trade and Development (UNCTAD). 

65. Mahmud, K., Gope, K. and Chowdhury, S.M.R., 2012. Possible causes & solutions of traffic
jam and their impact on the economy of Dhaka City.J. Mgmt. & Sustainability, 2, p.112. 



BJAM 69

66. Mahmood, S.A.I., 2011. Air pollution kills 15,000 Bangladeshis each year: The role of
public administration and governments integrity. Journal of Public Administration and
Policy Research, 3(5), pp.129-140.

67. Masiero, G., Ogasavara, M.H., Jussani, A.C. and Risso, M.L., 2016. Electric vehicles in
China: BYD strategies and government subsidies. RAI Revista de Administração e
Inovação, 13(1), pp.3-11.

68. Meadowcroft, J. (2011). Engaging with the politics of sustainability
transitions.Environmental Innovation and Societal Transitions,1(1), 70–75. Elsevier B.V.
doi:10.1016/j.eist.2011.02.003 .

69. Neema, M.N. and Jahan, J., 2014. An innovative approach to mitigate vehicular emission
through roadside greeneries: A case study on arterial roads of Dhaka city. Journal of Data
Analysis and Information Processing, 2(01), p.32.

70. Mihas, P., 2019. Qualitative data analysis.In Oxford Research Encyclopedia of Education.

71. Nishimura, K., Galender, J.M., Roth, L.A. et al. (2013). Early life air pollution and asthma
risk in minority children. American Journal of Respiration Critical Care Medicine 188, 309–
318 .

72. Normann, H. E. (2015). The role of politics in sustainable transitions: The rise and decline
of offshore wind in Norway. 

73. Nygaard, I., Bolwig, S., 2018. The rise and fall of foreign private investment in the jatropha
biofuel value chain in Ghana. Environ. Sci. Policy (this issue). 

74. Nykvist, B. and Nilsson, M., 2015. Rapidly falling costs of battery packs for electric
vehicles.Nature climate change, 5(4), p.329.

75. OECD Glossary of Statistical Terms - Air pollution Definition [WWW Document], 2001.
URL https://stats.oecd.org/glossary/detail.asp?ID=86 (accessed 8.17.19). 

76. Osunmuyiwa, O., Biermann, F. and Kalfagianni, A., 2018. Applying the multi-level
perspective on socio-technical transitions to rentier states: The case of renewable energy
transitions in Nigeria.Journal of environmental policy & planning, 20(2), pp.143-156.

77. Rassaei, F., Soh, W.S. and Chua, K.C., 2015, February. A statistical modelling and analysis
of residential electric vehicles’ charging demand in smart grids. In 2015 IEEE 

Power & Energy Society Innovative Smart Grid Technologies Conference (ISGT) (pp. 1-5).
IEEE 

78. Raven, R., Van den Bosch, S. and Weterings, R., 2010. Transitions and strategic niche
management: towards a competence kit for practitioners. International Journal of
Technology Management, 51(1), pp.57-74.

79. Roberts, J.T., Parks, B.C., 2007. A Climate of Injustice Global Inequality, North-



70 BJAM

SouthPolitics, and Climate Policy. The MIT Press, Cambridge. 

80. Rotmans, J., Kemp, R. and Van Asselt, M., 2001. More evolution than revolution: transition
management in public policy. foresight, 3(1), pp.15-31 

81. San Román, T.G., Momber, I., Abbad, M.R. and Miralles, A.S., 2011. Regulatory
framework and business models for charging plug-in electric vehicles: Infrastructure,
agents, and commercial relationships. Energy policy, 39(10), pp.6360-6375.

82. Sierzchula, W. et al., 2014. The influence of financial incentives and other socio-economic
factors on electric vehicle adoption.Energy Policy, 68(C), pp.183–194.

83. Steinhilber, S., Wells, P. and Thankappan, S., 2013. Socio-technical inertia: Understanding
the barriers to electric vehicles. Energy policy, 60, pp.531-539 

84. Thomas, D.R., 2006. A general inductive approach for analyzing qualitative evaluation
data.American journal of evaluation, 27(2), pp.237-246.

85. Tran, M., Banister, D., Bishop, J.D. and McCulloch, M.D., 2012. Realizing the electric-
vehicle revolution.Nature climate change, 2(5), p.328.

86. Trip, J.J., Lima, J., Bakker, S., 2012. Electric mobility policies in the North Sea Region
countries, Report for E-Mobility NSR. Delft. 

87. Turnheim, B. and Geels, F.W., 2012. Regime destabilisation as the flipside of energy
transitions: Lessons from the history of the British coal industry (1913–1997). Energy
Policy, 50, pp.35-49.

88. UNDP.World Bank Energy Sector Management Assistance Programme (ESMAP), 2002.
(https://openknowledge.worldbank.org/bitstream/handle/10986/19884/ESM2530Baby0taxis0
253102.pdf?sequence=1&isAllowed=y, Accessed at : 20.08.19) 

89. United Nations Department of Economic and Social Affairs, 2016. The World‘s Cities in
2016, Statistical Papers - United Nations (Ser. A), Population and Vital Statistics Report.
UN. https://doi.org/10.18356/8519891f-en .

90. United News of Bangladesh (UNB), 2019. Air pollution killed 1.23 lakh in Bangladesh in
2017: Report, 04. 04. 19. Available at: https://www.msn.com/en-xl/asia/top-stories/air-
pollution-killed-123-lakh-in-bangladesh-in-2017-report/ar-BBVBi80 (Accessed: 14 August,
2019). 

91. Van Mierlo, J., 2018. The World Electric Vehicle Journal, The Open Access Journal for the
e-Mobility Scene 

92. Wadud, Z. and Khan, T., 2013. Air quality and climate impacts due to CNG conversion of
motor vehicles in Dhaka, Bangladesh.Environmental science & technology, 47(24),
pp.13907-13916.

93. WHO, (2018). World Report 2018, Annual review of human rights around the globe,



BJAM 71

Retrieved on: www.hrw.org (Accessed at: 18/08/2019). 

94. Wieczorek, A.J., 2018. Sustainability transitions in developing countries: Major insights and
their implications for research and policy. Environmental Science & Policy, 84, pp.204–216.

95. WORLD ECONOMIC SITUATION AND PROSPECTS. 2018. UNITED NATIONS
PUBLICATIO, NEW YORK.


