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ABSTRACT
Lack of affordable, efficient and safe transportation system has various adverse effects on the city. Inadequate malfunctioning transport, the absence
of a mass transit system and paratransit against the demand of such an extensive population result in huge traffic congestion, accidents, climate
change, and air pollution. Many developing countries are implementing environmental assessment methods for successful planning in congested
urban areas. BREEAM is widely followed as a successful environmental method to achieve environmental sustainability. The aim of this research is
to critically evaluate the possibility of implementing BREEAM’s assessment to reduce the current problems and to achieve high-quality
sustainability in public transport system in Dhaka.
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I. INTRODUCTION
Dhaka, the capital city of Bangladesh is one of the most densely populated cities of the world. The rapid
development of urbanization has made it difficult for us to ignore the result of the loss of cultivated lands, water
bodies, vegetation, and wetland, which are prominent factors for environmental sustainability of any megacity.
According to the top 20 megacities by population, Dhaka stands 5th and its population is 18.237 million within a
total area of 300 square kilometres, with a density of 23,234 people per square kilometre
(Worldpopulationreview.com, 2019). Dhaka is not planned enough to flourish bus service or light rail service or
rapid transit system in the city. The bus is the available mass transit in the city. Moreover, the income level of the
inhabitants of the city is not high. So a huge demand for travelling by bus is there (Ahmed, 2004). Without
providing enough public infrastructure, it is impossible to bring a change for the unbearable traffic problem and air
pollution hazard in Dhaka (Unescap.org, 2018). The objective of the research is to evaluate the possibility of
application of BREEAM for the betterment of the public transport system in Dhaka.
II. LITERATURE REVIEW
The literature review of this research investigates the existing public transport system in Dhaka. The absence of a
structured public transport system is clearly demonstrated in this chapter to understand the hazard in the congested
urban area. It also focuses on the importance of public transport system to achieve a sustainable and healthy
environment for the city dwellers.
A. Existing Public Transport System in Dhaka
Dhaka is one of the megacities which lacks a standardized public transport system. The public transport modes of
Dhaka incorporate single deck large bus, minibus, double-decker bus, collective transport (staff bus,
school/college/university bus) and rail. Of all motorized vehicles, the number of bus vehicles accounts for 16%
which carry 77% of the population (Standard Transport Policy, 2005). Due to the insufficient public transport
system, the use of private transport is increasing alarmingly thus creating huge traffic congestion and air pollution
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as well. There is a scarcity of proper connecting roads in the east-west direction and consisting of two major
connection way through north-south direction creates huge traffic congestion.
According to Dhaka City Corporations, the area of the capital is 1,529 square kilometres which have 2,550 square
kilometres of roads, Main roads cover only 88 kilometres and private vehicles occupy most of them According to a
2013 survey, 6% of commuters here use private vehicles but they occupy nearly 80% of the streets in the city (Daily
Star, 2015).

Fig 1: Motorized Vehicle Composition in Dhaka (BRTA.com, 2013)
With the increasing number of private vehicles (refer to Figure 1), the CO2 emission has increased alarmingly and
thus contributing to air pollution occurring in Dhaka. The inhabitants are suffering from several health problems.
B. The Significance of Public Transport System
Public transportation system contributes positively to every community. A strong public transport system helps to
generate a well-balanced traffic flow and thus improves the mobility of its inhabitants.
a. Commuting a greater number of people in a few means of transport resulting in less traffic congestion
b. Reducing private car uses
c. Improving accessibility
d. Creating community cohesion
e. Less air pollution due to less vehicle movement
f. Increasing physical activity
g. Reducing accidents and creating safer road circulation
Safe mobility for the inhabitant is provided by transportation infrastructure (refer to Figure 2). The vision is to
achieve minimal emissions to attain a sustainable environment. BREEAM helps to perceive the need for public
transport and check the system to be socially and environmentally sustainable.
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Fig 2: Green Transport System (Source: Zvirinsky, 2015)
C. Problems of Public Transport in Dhaka
In Bangladesh, motorized traffic is increasing rapidly, around 300 new motorized vehicles are coming on to road
every day. The number of the registered motorized vehicle in Dhaka grew from 737,400 in 2003 to 1,751,834 in
June 2012 which is more than 40% of all registered vehicles (Bangladesh Road Transport Authority, 2012). The
privately-owned motor vehicles are increasing rapidly (200% for cars & 250% for motorbikes over the last 8 years).
There are 7 flyovers in Dhaka which is completed, 2 are under construction and 4 other flyovers are at the
procurement stage.
There were 10,074 buses and minibuses on the streets of Dhaka in 2003 to 19643 in 2012. The overall percentage
has dropped down from 3.3 to 2.8 (BRTA, 2012). Now even as the number of citizens increased twice by 2015, that
number has surprisingly dropped down. According to the latest BRTA data, currently, 5,407 buses are running
in168 routes across the capital. 3,126 are minibuses and 2,281 buses of them (Alam and Roy, 2013).
Insufficient routes, disobedience of signal, the competition of the buses in the same route to get more passengers
creating life hazard for the passengers, absence of right of way, fixed schedule and passenger information system
contributes extensively to the existing problem.
1) Inadequate public transport facilities
The absence of mass rapid transport and an inadequate number of buses cannot serve the huge population (refer to
Figure 3). The Strategic Transport Plan (STP, 2005) has recommended, public transport (Bus/Rail service) should
be augmented rather than making more flyovers. Moreover, the road networks in Dhaka is very deficient.
The ratio is 8-10% of the total city area, whereas the adequate ratio should be 25 per cent. The road width alters
from 6 to 40 m. The main roads are 15 -25 m wide, newly constructed roads are 40 m wide and the roads in the Old
Dhaka are less than 6 m wide (Chowdhury & Mamun, 2013).
181 | P a g e

Online ISSN: 2456-883X

Website: www.ajast.net

Asian Journal of Applied Science and Technology (AJAST)
(Quarterly International Journal) Volume 3, Issue 4, Pages 179-193, October-December 2019

Fig 3: Farmgate Bus Commuters (Source: Dhaka Tribune,2018)
2) Environmental degradation
The increasing number of private vehicles and unfit public transports are the primary reason for serious air hazard
in Dhaka. According to the US Air quality index, Dhaka is one of the most polluted cities in the world. The
transportation sector generates a greater portion of greenhouse gas emissions. In 2016, approximately 28.5% of
greenhouse gas emissions are caused by this sector. (US EPA, 2016). As private vehicles are increasing rapidly,
people who are commuting in Dhaka every day, are suffering from serious health damage as a result of high
emissions from the motorized vehicle.
3) Traffic congestion
Every day almost 3.2 million business working hour is wasted, which is about one hour per working people
(Osman, 2010). The operating speeds in cities have fallen by more than 50% in the last two decades (Ahsan, 2013).
Due to the number of vehicles on the road, people need to stay on the road for approximately 1.30 hours due to a
traffic jam (Daily Star, 2015) (refer to Fig. 4). Not only it is killing business operation time but also impacts
people’s health, work efficiency as they have to stay on road for long time in scorching heat, hazardous situation.

Fig 4: Huge Traffic congestion in Farmgate-Bijoy Sarani connecting road (Source: Daily Star, 2015)
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4) Safety and traffic operational hazard
The traffic management is at a stake in Dhaka. The traffic police have to manually control traffic signal like
the primitive era. Vulnerable roads and pedestrian walkways are causing fatalities and casualties. Several
incidents have taken place because the bus drivers often carry false driving license and create indiscipline on the
roads. The key problems are:
a. Motorized and non-motorized travel mode uses a similar road area causing an operational disorder.
b. Disobedience of the traffic rules by the drivers
c. Irresponsible and careless driving and no concern for passenger safety (refer to Figure 5)
d. The absence of a proper bus bay
e. The poor and vulnerable road structure
f.

Careless movement of pedestrians at traffic intersections

g. Poor quality of bus and deterioration of bus services by the operators, companies, drivers, and
conductors.
h. Lack of electronic provisions and CCTV Camera.

Fig 5: No concern about safety while riding a double-decker bus in Farmgate (Source: Zuma Press, 2015)
D. The Study Area
The study area, Farmgate is in the centre of Dhaka city which is the main hub for business, office area, and schools
& colleges. As observed in the above image, there is a very limited number of surveyed bus stops and no mass rapid
transport system. The only rail line available is the inter-district connecting rail line. Farmgate acts as one of the
major transit area and commercial block, which generates huge congestion. The absence of bus stops and bus bay,
no concern for safety, inadequate transport and the behavioural problem of drivers and passengers are the main
problems for traffic congestion here.
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Fig 6: Bus Stop Location & Rail Line in Dhaka Motijheel Area (Source: Nabi, 2010, p- 40: adapted by Author)
III. BREEAM ASSESSMENT METHOD FOR PUBLIC TRANSPORT
BREEAM stands for Building Research Establishment Environmental Assessment Method. BREEAM helps to
mitigate disaster risk through a sustainable approach to planning and construction. BREEAM Communities
consists of forty individual assessment issues spanning five core technical categories, governance; land use and
ecology; resources and energy; social and economic wellbeing; and transport and movement. This chapter
discusses the method of BREEAM implementation to improve the public transport system within an area.
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A. Public Transport Accessibility
BREEAM encourages the adjacency of well public transport networks and reduces transport-related pollution and
congestion.
a. Accessibility index:
The indicators to assess AI are:


The gap between the main building entrance to a public transport node



The public transport types serving the compliant node, e.g. bus or rail



During the operating hours for a typical day, the average number of services stopping per hour at each
compliant node.

Table 1: Public Transport Accessibility index for BREEAM Credits (Source: BREEAM International New
Construction, 2016: p. 198)
B. Dedicated Bus Service
This credit is applicable where it is not possible to achieve any of the available credits using the Accessibility Index
criteria: “If the building occupier provides dedicated bus service to and from the building at the beginning and end
of the working hour, one credit will be rewarded (BREEAM, 2016. P- 197-198).
C. Proximity to Amenities
If the local and necessary facilities are easily accessible and within walking distance for its inhabitants, credit is
rewarded as it contributes to less movement thus contributing to less transport-related emissions and congestion.
There are two types of amenities for which the credits will be available for:


Core amenities



Amenity relevant to building type

185 | P a g e

Online ISSN: 2456-883X

Website: www.ajast.net

Asian Journal of Applied Science and Technology (AJAST)
(Quarterly International Journal) Volume 3, Issue 4, Pages 179-193, October-December 2019

Table 2: Credits achievable for different building types (source: BREEAM International New Construction, 2013)
D. An alternative mode of Transportation (Cycling Network Improvement)
For using NMT, BREEAM offers two credits. Within a zone, the cycle route should be integrated with main roads
to residential areas and community focal points. The guidelines are:


Direct and safe cycling road



Vehicle and pedestrian road must be segregated



Proper signage and route information

BREEAM offers 2 credit for providing cycling facilities (refer to Figure 7) in a community or any alternative mode
of transport which inhibits public transport. After providing NMT/ public transport facilities, BREEAM offers 1
more credit for cycling storage and another credit for compliant showers, lockers and drying space.

Fig 7: Santander Bicycle Storage (Source: Irwin, 2017)
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E. Public Transport Facilities
Two credits will be awarded if there is an increase in the local bus, tram or train in the development’s local area.
The distance from the building entrance to public transport node should be measured, and a proper pedestrian way
should be provided.

Table 3: Distance for public transport (Source: BREEAM Communities, 2012)
Some facilities should be provided:
• The public transport facilities should be as nearer as possible
• Bi-direction routes
• Multiple services
• Providing multiple stops other than compliant nodes
• Proper shelter with waste bins at stops
• CCTV supervision and real-time display in the stops (refer to Figure 8)

Fig 8: Bus Stop Digital Signage (my media, 2017)
F. Home Office & Less Carbon Emission
Necessary space should be provided in the home to be able to work from there and thus reducing the need to
commute.
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IV. CASE STUDY
The case study has achieved BREEAM
A. North West Bicester Master plan
NW Bicester is the first Eco-town in the UK. The vision was to retain 40% of the environment as a green space.
There are four rural and four urban areas which are connected through green lanes. The lanes are both leisure and
direct routes. People can have leisure in the same route while travelling from home to work (Bicester Masterplan,
Vision & Objective, 2014)(refer to Figure 9).

Fig 9: North West Bicester Access and movement framework (Source: NW Bicester SPD,2015, P-28)
Walkable neighbourhood and filtered permeability regulations have been adopted in the masterplan to persuade
mixed-use development and daily use facilities within the new community (Northwest Bicester SPD, 2015).
According to BREEAM standards, the following actions for improving movement framework have been taken to
make NW Bicester, a sustainable Eco-town:
B. Public Transport Accessibility
• The new Bicester masterplan will work with existing traffic congestion.
• Better condition and frequent bus service will be integrated with existing bus service.
• A traffic link will be provided across the railways in the site’s centre.
• North and south of the railway can be accessed with two road loops.
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Fig 10: NW Bicester Access & Transport strategy (Source: NW Bicester Master plan Vision & Objective, 2014, P- 36)
C. Proximity to Amenities
There are two local centres which are closely located to the residents. Two primary schools are also located in the
middle of the housing areas so that people can reach there by walking. The additional recreational facilities, food
outlets, ATM machines are located at a certain distance within the reach of pedestrian movement. These
integrations with existing housing will allow its residents to enjoy the convenience of less travel distance and time
management.
D. Public Transport Facilities
The proposed masterplan constitutes a bus network which will allow people to go to their destination directly and
efficiently. Public vehicles will get the highest priority over any other road vehicles (Northwest Bicester SPD,
2015).
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Along with the rail service, high quality and the frequent bus will be integrated.
• Providing a new railway underpass and improving Howes Lane
• The safe waiting area for bus
• Real-time travel information
E. Pedestrian & Cycling Network
• Better quality pedestrian and cycling links to and from the town and waymarking
• Providing new cycle storage
• A bus/ cycle/ pedestrian-only link across the railway in the site’s centre
• A walking and cycling underpass of the railway in the site’s centre
• A walking and cycling route parallel with the railway going towards the town centre.
F. Employment (Home Office)
The homeworking facility will provide a flexible opportunity for its residents which will reduce the need to travel
thus resulting in less traffic congestion. Also, it will facilitate the provision of small business and local trader to use
their home for employment (Northwest Bicester SPD, 2015).
G. Carbon Emission from Transport
The vision of this eco-town is to achieve zero carbon emissions. The pedestrian & cycling network infrastructure
and public transport accessibility will reduce private vehicles. Reducing private vehicle will reduce emissions from
cars and will help to achieve zero carbon emission.

Fig 11: Axonometric view of Northwest Bicester (Source: Wilson et al., 2019)
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V. APPLICATION OF BREEAM METHODS TO DHAKA
The case study shows the possibility of better infrastructure in a congested urban area to provide a pollution-free
environment to the dwellers. This chapter discusses the feasibility of BREEAM methods in the case study area in
Dhaka.
A. Public Transport Accessibility
To achieve a maximum number of credits, the following actions can be taken:
a. Placing a transport node at a regular interval
b. An increasing number of public transports to mitigate the demand
c. Reducing the use of private vehicles thus contributing to lessening traffic jam
d. Providing proper bus bay to avoid traffic congestion in the road.
e. Providing bus stop area in the office zone for its worker to access public transport easily
B. Proximity to Amenities
The following actions can be taken:
a. Reducing the need to commute for these purposes
b. Providing a safe pedestrian area to reach the amenities thus contributing to lessening congestion
c. Providing people, a healthy environment where the amenities are in a walking distance.
d. The place of NMT by providing a sustainable transport system.
C. Cycling Network Improvement
The following actions can be taken:
a. Segregating bicycle lane from the vehicular road
b. Providing proper cycle storage in the office buildings and decreasing number of car parking facilities
c. Providing cycle storage, shower, locker and drying space in the office buildings
D. Public Transport Facilities
If these actions can be taken in Dhaka, the current poor situation of the public transport system of Dhaka can
improve. Provision of the sheltered bus stop, digital signage and proper supervision will ease the travelling problem
for its citizen.
E. Less Carbon Emission
If this can be applied or can be done on an alternative basis for the employees, it will contribute a lot to reduce
traffic congestion and as well as reducing carbon emission caused by vehicles. The implementation process needs
to be aligned in collaboration with urban planning Govt. organization and private sector organizations. If the
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methods can be applied, it will start to make the city better for living and reduce the hassle of the dwellers. Traffic
and environmental pollution degrade the life-style of its dwellers and with the implementation of BREEAM, it will
enhance the quality of urban life in Dhaka.
VI. CONCLUSION
Achieving a sustainable environment is urgent. The world’s temperature is increasing day by day and Bangladesh,
a tropical country is at its verge to lose its land in the Bay of Bengal (World Bank, 2013). Abandoning motorized
vehicle and adapting NMT will contribute to the zero-carbon vision and improve the serious traffic congestion.
Developing countries like Bangladesh needs to opt for holistic approaches for achieving a sustainable environment
as BREEAM suggests.
Well organized public transport system plays a major role in the country’s economy and development as it is
directly connected to all. There is a lack in the public transport system in developing countries like Bangladesh and
the growing population and economy is creating a huge demand for it. Expansion in the public transport system will
reduce congestion and help to achieve a pollution-free environment. In Dhaka, RAJUK proposed plans to promote
cycle and pedestrian walkways which will be implemented soon. If the local authority can adapt BREEAM’s
holistic approach in creating policies, it will be very helpful to solve the current transportation problem in Dhaka.
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