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prioritized in funding allocation or policy are the major causes for low rate of bicycle trips in
Dhaka (Rahman, 2009). However, bicycle is one of the cheapest forms of urban transport - only
one quarter of the cost of the bus travel per passenger/km and one-tenth of the cost of the
rickshaw travel (Rahman, 2013). Moreover, bicycles are affordable, pollution free (environment
friendly), and take very little road space per passenger compared to cars or other modes of travel
(RSTP, 2015; STP, 2005; RAJUK, 2019). Therefore, bicycles in Dhaka city could play a very
positive role in solving urban transport problems if planned properly and required infrastructure
facilities are provided. Moreover, there are good potentials to encourage people for using bicycle
in Dhaka (Rahman, 2009; Rahman, 2008). Therefore, having the BHS in Dhaka may help the

city to have numerous social, environmental and economic benefits.

The BHS as a concept has been available in different countries for the last 50 years (Meddin,
2015). The scheme has been widely adopted in many cities around the world. More than 800
cities in around 50 countries (as of 2015) across the world have BHS with a combined fleet of
more than 900,000 bicycles (Meddin, 2015). However, the purposes of introducing BHS for
different cities are not the same. The city of London and New York introduced BHS to promote
eco-friendly mode (Mulholland, 2008; Burden & Barth, 2009) whilst in Hangzhou and New
Delhi it was for providing the last-mile connectivity of transit users (Shaheen et al., 2011; The
Hindu, 2015) and in Paris and Buenos Aires it was to attract more tourists by providing a safe
and convenient travel mode for them (Burden & Barth, 2009; Ecobici, 2017).

Nevertheless, there is no BHS operating in Dhaka city. Therefore, it is worth researching the
feasibility and potentials of BHS in Dhaka. The main purpose of this paper is to provide a brief
understanding about the potentials of implementing BHS in Dhaka city. The specific objectives
are: (i) to review the existing BHS functioning in different cities of other countries; and (ii) to
assess the feasibility of implementing and operating BHS in Dhaka city.

2. METHODOLOGY

A case study approach was followed. This research is based on both primary and secondary data.
A qualitative approach was followed for the analysis. BHS in six different cities were studied
and reviewed to understand the existing scenario of BHS. The cities were selected in such a way
that they represent the cities of both the Global North (e.g. Europe and USA) and Global South
(e.g. Asia). A list of cities having functional BHS in different countries of Asia, Furope and
America was prepared. From that list, two cities from Europe, one from North America, one
from South America, and two from Asia were selected for detailed study and review. The
selected cities are: London, Paris, New York, Hangzhou, Buenos Aires and New Delhi. Detailed
review and analysis of BHS in these cities provided brief understanding about existing
condition, planning guidelines, cost and marketing policy of the system. After having a thorough
understanding about the BHS in these selected cities, a case study was conducted in Dhaka city
to assess the potentials of implementing the system.

Empirical data was collected from the case study in Uttara Residential Area of Dhaka city. The
case study was done in normal and sunny week days during May-June 2017. A field observation
was performed to prepare a checklist and inventory of existing bicycle infrastructure in the case
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System Paris Hangzhou |New Delhi |London BuensAires | New York
Free hire 30 minutes | 60 minutes |- 30 min 60 minutes |45 minutes
time
Usage fee |After free | After free |Rs 10 After free  |Free of cost | $12 per day
period, €1 | period, ($0.13) for 4|period, £2
($1.1) for | $0.15 for  |hours & Rs |($2.45) for
Ist hour, €3 | each hour |5 ($0.07) for|every 30
($3.3) for additional |min
1.3 hr, €7 hour
($7.75) for
2hr
Membership|- $30 Rs 100 £90 ($110) |Free of cost | $163
fee ($1.32)
Bill payment Debt or Smart card |Integrated |Debt or Registration| Smart card
system credit card smart card |credit card |card
/common
mobility
card
User Yes (smart | Yes (smart |Yes (smart |Yes(smart |Some Yes (smart
interface card readers| card readers |card readers |card readers | stations card readers
technology |at station) | at station) |at station) |at station) |manual & | at station)
some
automated

All the cities have adopted 2" or 3™ generation BHS, and the positive role of government
towards BHS was remarkable. However, it is often challenging for the government in financing,
marketing, operating, and maintenance of the scheme. Even though Hungzhau BHS is operated
by own financing and marketing of the government, undoubtedly needed involvement of both
public and private sector for success. Nevertheless, it is a rudimentary challenge for developing
country cities to adopt BHS based on experience from the Global North.

4. MAJOR FEATURES AND CHARACTERISTICS OF BHS

Existing literature reveal that BHS around the globe has witnessed four different stages of
change (see Figure 5). The first generation of BHS was introduced in Amsterdam (Netherlands)
in July 1965 (Shaheen et al., 2011); were afflicted by theft, vandalism, unregulated users to pay
a deposit and return the bike to a fixed location. The second generation was first introduced in
1993 at La Rochelle of France (ITDP, 2013); regulated through a deposit system where bicycles
were unlocked with a coin deposit and refunded on bicycle’s return (Shaheen et al., 2011). The
third (or current) generation BHS was first opened in Rennes (France) in 1998 (Shaheen et al.,
2011). The third generation scheme incorporated advanced technologies for bicycle
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iil) System Size: The dense areas of the city require bicycle-to-population ratio of a
minimum of 10 to 30 bikes per 1,000 residents to meet the demand. Each station should
carry enough bicycle to avoid frustration when users cannot find a bike (Lin et al.,
2013). Successful medium and large systems have 2 to 2.5 docking stations for each
bike in service.

iii) Station Guideline: An ideal station density is 10 to 16 stations per sq. km (14 stations
per sq. km is equivalent to 36 stations per sq. mile or one station in every 300m). Lin et
al. (2013) argue with existing examples that BHS stations should not be located more
than 300-500m from important origins and destinations of traffic.

iv) Station Placement: Typical options for station location are on-street parking spaces or
vacant space in roadside landscaping strips or areas beneath flyovers and foot
over-bridges or private property near large commercial and housing developments.

v)  Bicycle Guideline: The bicycle should be ‘universal design’ and customized, strong but
light weight frame with adjustable seat, secure and low maintenance cost.

vi) Docking Style: The docking stations could be of different types; for example,
fixed-permanent or fixed-portable or flexible; dockless or docked.

vii) Intelligent Technology Systems (ITS) and Payment Mechanisms: Use of modern ITS
such as smart cards to lock or unlock bicycles in docking station, GPS device in
bicycles to track the location, Radio Frequency Identification Device (RFID) on the
users’ smart card to allow making payments, relevant control center and mobile app or
website portals.

viii) Redistribution Process: Monitoring of bikes and redistribution to ensure availability of
bikes in all stations.

5. RESULTS FROM THE CASE STUDY: POSSIBLE BHS IN DHAKA
This section reports on the results derived from the case study conducted in Uttara Residential
area and provides the plan for introducing BHS.

S.1. Cyclists and Cycling Trips

Bicycle trips for most of the respondents are for short distance; for instance, for 21 (42%) of
them are within 2 km and for 17 (34%) are 2 to 4 km whilst only for 12 (24%) are longer
distance. Bicycle trips for almost 17 (34%) of them are for work whilst for 15 (30%) are for
education purpose. Figure 6 shows the typical reasons of existing bicycle users for using their
cycle as a travel mode for short trips. A total 44 (88%) of the respondents consider that bicycle
is cheaper than any other mode whilst 38 (76%) of the respondents mentioned that by using
bicycles they are able to avoid traffic congestion and for 34 (68%) are to fulfilling their travel
needs. A very small portion mentioned the causes such as exercise, health or hobby; though
surprisingly about 39 (78%) respondents mentioned that they consider bicycle is safer than
motorized vehicles.
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There is no bicycle lane or bicycle parking area available in Uttara residential area of Dhaka.
During field observation, it was found that a number of vehicles are parked in the carriage way
parallel to the footpath. There is no separate space provided for cycle parking and therefore
cyclists often face many problems. Only 6 (12%) respondents are satisfied with the existing
bicycle infrastructure whilst 44 (88%) respondents are willing to use the BHS if it is available.
A total 29 (58%) respondents reported their willingness to pay an hourly fee of Tk 20 whilst 6
(12%) mentioned Tk 10 and the remaining 15 (30%) respondents mentioned Tk 30 for using
BHS. Intelligent technology payment and locking system could be applied using card or smart
phone apps. A total 38 (76%) respondents are willing to pay by mobile phone app and the
remaining 12 (24%) are willing to pay by card for hiring a bicycle. To prevent cycle theft, certain
options would require validating the identity of the bicycle users. For identity validation, 25
(50%) respondents suggested for using mobile app whilst the use of general packet radio service
(GPRS) and radio- frequency identification devices (RFID) mentioned respectively by 4 (8%)
and 1 (2%) respondents.

5.3. Proposed Planning Guidelines for BHS in Uttara of Dhaka City
Despite having the existing limitations and obstacles of cycling, there are potentials for
operating BHS in Dhaka city. In accordance with the features and characteristics mentioned in
Section 4, this section outlines the proposed guidelines for introducing BHS in the case study
locations considering the socio-demographic and traffic characteristics of the area and Dhaka
city.

Coverage Area: The proposed BHS system coverage area in Uttara Residential area is around 8
sq. km.

Number of Docking Stations: A total 50 docking stations for Uttara residential area so that each
station covers approximately 1 sq. km. This range of 1 km is similar to the BHS in Delhi.
Considering the population in Uttara as of 2011, each station will serve around 3,500 persons
within 1 km.

Location of Station and Design: Figure 9 shows the proposed station locations for the case
study location - Uttara residential area — in Dhaka city. The key parameters considered for
identifying the docking station locations are:

® (lose to the recreational places (e.g. park, playground);

® |n front of education or administrative institution (e.g. school, college, faculty);
® [In the market or close to shopping places;

® The places where usually many people gather; and

® Qutside the student hostels or residential hotels.

All the docking stations will be automated station. The proposed design for the docking stations
are shown in Figure 10, linear single-row station with a shade for both locations.
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BHS System Size: Each station will have, as suggested by ITDP (2013), at least 15 cycles and
22.5 docking stations (1.5 docks for each bike in service). Thus, the scheme at Uttara will have
750 cycles.

Bicycle Guideline: Unisex frame and adjustable seat positioning, light load carrying front
basket, rear and front lights, and GPS enabled bicycles to avoid vandalism.

Redistribution Process: Five redistributing vehicles are proposed for Uttara so that each of them
could serve around 12-15 stations.

ITS and Payment Options: Two payment options are proposed, one for visitors (or occasional
users) and the other for the regular (or annual) users, as shown in Figure 11 Modern ITS are
suggested. Occasional users will able to use bicycle with mobile applications. With the specific
mobile app, they would able to check the availability of cycle in any given station and could send
text massage for hiring a cycle. The user will receive a pin number to unlock the bicycle from
docking station. The fees applicable for using BHS will be deducted by the operator
automatically from the balance of mobile user. During the unlocking process, the user will
require to perform two tasks: (i) to provide NID number through bar code reader for
identification, and (ii) to insert the pin number which received in the mobile massage before
unlocking a bicycle. On the other hand, the annual user needs to be registrated with his/her NID
number, a passport size photograph and a deposit of Tk 500 per year. Every registered member
or annual user must have a unigue pin number with which able to unlocking the docking station
for collecting a bicycle.

Payment System

1

- Jl
Annual (or registered) users | Visitors (occasional users)
Registered with NID Applying through mobile

apps. sending massage
J\ ,L according to travel time

Getting a pin number lL
J\ ,L Getting a pin number

iy

Insert pin number and N1D
through bar code reader, payment
have been automatically deducted

number and photo

Insert pin number, time to use
and a fixed amount of money
have been detached

Figure 12, Proposed payment process for the study area
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However, transferring the salient features of BHS and the lessons learnt from the system that are
operating in other cities in Bangladesh contexts should be done with high cautious. Without
considering the socio-economic condition of city dweller as well as location-specific detailed
analysis of transport infrastructure and built environment, traffic characteristics, behaviour
pattern of people, and governance system of local administration would be risky to implement.

The location and spatial distribution of docking stations is one of the key factors for successful
BHS. A large portion of trips in Dhaka city are for short distance and many people take a
rickshaw ride even for a trip less than 500m (Rahman, 2013), therefore, the docking stations
need to be placed sufficiently close to home or work and other frequent destinations. Very high
density of population in Dhaka is another challenge for BHS and also opportunity. It is important
that the system guarantee the availability of bicycles (Lin et al., 2013). Due to high density the
system would require many stations and docks in the station as well as quick efforts for
redistribution of bicycles among the stations. Having more docking stations would increase
investment costs as well as operating costs.

This research had few limitations. The sample size for interview of the existing cyclists is not big
(50 samples) and there was no female respondent. Given that the modal share of bicycle in
Dhaka is less than one percent and the number of women cyclists is very few (Rahman, 2009),
it is not surprising that all the 50 cyclists are male. However, the responses from cyclists are not
the main part of this research (a supplementary to validate or cross-check the information), and
in-depth discussion with experts was done to support and validate the information. Uttara is a
planned residential area for higher or higher-middle income groups, therefore, it would be wise
not to generalize the findings of this research for other parts of the city or for all the
socio-economic groups of the society.

7. CONCLUSION

The concept of BHS has existed for almost 50 years, however, only in the last decade they have
significantly grown around the globe. The BHS are increasingly popular in many countries
because of its social, environmental, and transport benefits. In many cities around the globe
there are BHS. The enormous growth of BHS all over the world in the past ten years has done a
great deal to encourage the bicycle as the mode of choice for urban commuting (ITDP, 2013).
The BHS can serve as an alternative mode of public transport where people have access to cycles
that can be used across a network of closely spaced stations. Many countries have already
adopted this scheme with positive experience. However, yet there is no BHS in Bangladesh.

The main purpose of this paper was to assess the possibility of implementing BHS in Dhaka city.
Knowing the salient features of BHS and operational experience from other cities might be
helpful for Dhaka or similar other city to implement BHS by modifying some of the features so
that they are fit with the local contexts. Therefore, review of BHS operating in six different cities
were done and empirical study was conducted in Uttara residential area of Dhaka city. Based on
the review results and empirical data from the case study location as well as considering the
socio-economic condition and traffic situation, detailed guidelines are provided for
implementing BHS.

33






Plan Plus, Volume-10, 2020 (17-36)

ESCI-KSP. (2016). Hangzhou Public Bicycle-ESCI KSP. Retrieved from https://esci-ksp.org/project/
hangzhou-public-bicycle/?task_id=651

Goswami, S. (2017). Three cycle-sharing stands show how pedaling can plug last-mile gap in Delhi. Hindustan
Times. Retrieved from  https:/www.hindustantimes.com/delhi-news/three-cycle-sharing-stands-
show-how-pedalling-can-plug-last-mile-gap-in-delhi/story-n7wDAe8qEKZO7C{vEdZUKK .html

Halder, R. (2017). New Delhi Municipal Council to build 50 bicycle sharing stations across central Delhi.
Hindustan Times. Retrieved from http://www.hindustantimes.com/delhi-news/new-delhi-municipal-
council-to-build-50-bicycle-sharing-stations-across-central-delhi/storQTHDHDK4KuZQRv16Yec
mHL.html

Holloway, I. (2012). New York bicycle hire works like London and Paris, but more expensive. Arstechnica.
Retrieved from https://arstechnica.com/information-technology/2012/05/new-york-bicycle-hire-works-
like-london-and-paris-but-more-expensive/

Hou, Y., & Haddad. M. A. (2020). Site suitability and public participation: a study for a bike-sharing
program in a college town. In R. Berney (Ed.), Bicycle Urbanism — Remaining Bicycle Friendly
Cities. Routledge.

Imboden, D. (2017). Vélib' Bike Rentals. Retrieved from http://europeforvisitors.com/paris/articles/paris-bike-rentals.htm

ITDP. (2013). The Bike-share Planning Guide. Institute for Transportation & Development Policy (ITDP).

ITDP. (2015). Buenos Aires Launches Automated Bike Share. Institute for Transportation and
Development Policy (ITDP). Retrieved from https://www.google.com/url?sa=t&rct=j&q=
&esrc=s&source=web&cd=3&cad=rja&kuact=8&ved=0ahUKEwi2JX99NHWAhVHOIS8KHesKB
wYQF gg5SMAI&url=https%3A%2F%2F www.itdp.org%2Fbuenos-aires-launches-automated-bike

Kaufman, S. M., Gordon-Koven, L., Levenson, N., & Moss, M. L. (2015). Citi Bike: the first two years.
The Rudin Center for Transportation Policy and Management.

Koning, M., & Kopp. P. (2014). Are bicycles good for Paris? International Journal of Transport Economics,
399-423,

Lathia, N., Ahmed, S., & Capra, L. (2012). Measuring the impact of opening the London shared bicycle
scheme to casual users. Transportation research part C: emerging technologies, 22, 88-102.

Lin, I., Yang, T., & Chang, Y. (2013) A hub location inventory model for bicycle sharing system design:
formulation and solution. Computers & Industrial Engineering, 65, 77-86.

Ma, X., Ji, Y., Yang, M., Jin, Y., & Tan, X. (2018). Understanding bikeshare mode as a feeder to metro by
isolating metro-bikeshare transfers from smart card data. Transport Policy, 71, 57-69.

Mateo-Babiano, 1. (2015). Public bicycle sharing in Asian cities. Journal of the Eastern Asia Society for
Transportation Studies, 11, 60-74.

Meddin, R. (2015). The Bike Sharing World - 2014 -Year End Data. Retrieved from
http://bike-sharing.blogspot.co.uk/2015/01/the-bike-sharing-world-2014-year-end.html

Midgley, P. (2011). Bicycle-sharing schemes: enhancing sustainable mobility in urban areas. United
Nations, Department of Economic and Social Affairs, 8, 1-12.

Mulholland, H. (2008). 6,000 bikes in 400 locations: Boris Johnson's bike-hire scheme. The Guardian.
Retrieved from http://www.theguardian.com/politics/2008/nov/18/boris-cycling

NYC-DCP. (2011). Bike-Share Opportunities in New York City. New York: Department of City Planning.
Retrieved from https:/www.motivateco.com/who-we-are/staff/

Prothom Alo. (2014). The Daily Prothom Alo. Retrieved from
http://epaper.prothom-alo.com/view/dhaka/2014-02-01/13

Qian, X., & Niemeier, D. (2019). High impact prioritization of bikeshare program investment to improve

disadvantaged communities' access to jobs and essential services. Journal of Transport Geography,
76, 52-70. doi.org/10.1016/j.jtrange0.2019.02.008

35






