Baseline Data Collection for the Impact Analysis of MRT
System in Dhaka

(FYAMRTDA /N FFHERAEA—R T 1 VHE)
September 2023
Eiji Yamada

Japan International Cooperation Agency



jica’ Where is Dhaka?

Tokyo 37,194,105  -0.21%
Delhi 32,941,309  2.73%
Shanghai 29,210,808  2.43%

Gorakhpur
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Dhaka 23,209,616  3.25%

(World Population Review)
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Diverse Livelihood in Dhaka

(ARDELLIEZHR)

Squatter housing
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Traffic Congestion (3Z 18 %% i)

Average travel speed of car: 4.5 km per hour in 2020

(21 km per hour in 2010/ 15km-20kmph in Tokyo Metropolis)
<Business Standard>

Air Pollution (K& ;53)
3" most polluted cities in the world with annual

average PM2.5 of 83.74 pug/m3
(11.7 pg/m3 for Tokyo Metropolis) <Smart Air>

Japan International Cooperation Agency | 3


https://www.tbsnews.net/bangladesh/2010s-look-back-transport-sector
https://smartairfilters.com/en/blog/25-most-polluted-cities-world-2023-rankings/

Dhaka MRT

6 MRT Lines under Construction/Planning 2wl T" N
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For Justification of the Current Investment

4 )

» Citizens are diverse and they are
affected differently.
* Who gains what?

o _/
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Why should we study the impact?

For the Improvement of Future Investment

4 N

* Design and alignment for the wider
benefit

* Additional intervention other than
urban transport to offset some negative

impact to specific group of people

o




ji’cA) Do we know the benefit of Urban Transport?

Reduce Air Pollution?
[In the short-run, expansion of Delhi Metro led to a 34 percent reduction in CO. NO2 also declines]

(Goel & Gupta, 2015) <T')—ARAREIZKY . BHEARICKKUEE MR >

Job and Income Opportunity?
"+ Bogota’s BRT system reduced income inequality (Tsivanidis, 2019) )
* Subway in Mexico City reduced informality of employment by 7 percent (Zarate, 2022)
* More female’s economic participation: Delhi Metro (Seki and Yamada, 2020) / Lima BRT & LRT (
\_ Martinez et al. 2018) <A/ A —<IILFHEE TEIZCEYEWIEHREZT S5 Z 5> Y,
Improve Safety and Security?
* Introduction of Urban Transit (cable car system) reduced crime in Medellin, Columbia (Khanna et
al, 2022)
» Safety matters for the school choice of girls (Borker, 2021) <& R BEIZ LY., AR -TEHINHE>
Reduce Traffic Conqgestion?
(e BRT in Jakarta neither reduced vehicle ownership nor travel times (Gaduh, Gracner, and )
Rothenberg, 2022)
* Subway has a slight effect to decentralize the cities, while it has no impact on urban population
\...(Gonzalez-Navarr.& Turnerm, 2018) <ARAITHEFEMITIZIL>TWNASAMN I E = BHE> )




B [ntervention: Metro Phase | & Il (2002-11)

B Variation in the intervention: distance to the
Metro station

B Data: India’s population census abstract
(1991, 2001, 2011)

T s B Outcome measure: work participation rate
T (female, male)
- T Ve * Female: better access to Metro station =

increase work participation rate

1991 2001 2011
Census Censys Cens_us
(Lead) (Baseline) (Endiine * Male: better access to Metro station =»
Treatment — ’ decrease work participation rate
' | Delhi Metro | . . .
(Fhasel &IIT): <TY—AODBHIZKYLHEDHFHE T >
Control: | [ — ) Seki, Mai, and Eiji Yamada. 2020. "Heterogeneous Effects of Urban
" Delhi Metro | Public Transportation on Employment by Gender : Evidence from
_ Phaselll &1V | the Delhi Metro.” No. 207. JICA-RI Working Paper. Tokyo.
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j|¢;A) Gendered Employment Effect of BRT and LRT in Lima

€ Intervention: Lima BRT system (started operation 2010-
14) & Metro Line 1 (opened 2012-14)

€ Variation in the intervention: area within 1km from
stations (treatment) v.s. area 2km -gkm from stations
(control)

€ Data: Peruvian National Household Survey (2007, 2017)

Figure 5. Treatment and control areas

Probability to be employed No change

Earnings - No change

Selection of treatments and

e Hours worked - No change

oo Job quality No change No change
BRT Line

. o restrert ro Use of public transport Increase No change

B 2-5km control area

<BRT/Metrold T D FETHIZE TD/NITA—IRAER ESEB>

Martinez, Daniel, Oscar A. Mitnik, Edgar Salgado, Lynn Scholl, and Patricia Yanez-Pagans. 2018. "Connecting to
Economic Opportunity: The Role of Public Transport in Promoting Women’s Employment in Lima.” IZA

Discussion Paper Series December (12020): 44. https://doi.org/10.18235/0001528.
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jICA) Still Very Limited Evidence on Transportation Sector Projects

#of Evaluations (registered by 3ie)
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Why are the transport sector projects difficult to evaluate?
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Study Design

» Difference-in-Difference utilizing a household level
panel data

Analytical Method

)

HE
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N
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(TZDEITHDF

(Randomized Controlled Trial)

A-B

Treatment
} A

Impact

Feasibility

(Regression Discontinuity Design)
(Instrumental Variable)
(Difference-in-Difference)

Control

Intervention
(MRT Service)

Outcome
4

Endline

Baseline
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jica’ Timeline

2022 2023 2024 2025

Q
Q

A D123 4] 560 u]ue|id2]1]2

Preparation/Training

: | Baseline |Field Survey

s )
e
)| i
o -
L)

B8 |Endline  |Field Survey

~,

N
Bangadesh ‘Kamalapur

S [WRT 6 Commissioning (Uttara-Agargaon) 8:30-12:30(x:Tue) ~ [B:00-14:00(x Tue) 8:00-20:00(x:Fri) Full Operation(6:00-24:00?)

Dhaka Universty \g 3
? Cdiobineet

1)

1]

-
--------

LI % B
! B 1!; | Commissioning (Agargaon-Motijheel) Only morning | Full Operation(6:00-24:007)
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Legends
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ey SamplesbyGrid_20221228 | Buffer (500/1,000/1,500/2,000m)

a City_Boundary Population per ha (WorldPop,2020)
District Boundary __ |20

MRT Lines 50
w— |ine1 100
= line§ (North) ___ 200
m— ine6 Bl 500
=== |inel {Suburb} B 750
=== |ine5 {Suburb} Il 1000
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) City Boundary
Restricted area

Il Bangabhaban

- I BGB

Il Secretariat
Il Cantonment

o 1 Parliament

B Minister's residence
[ Airport

I Educational Institutions
Medical College & Hospita
Waterbody

8 River

B Jheel

8 Khal

B Lake

Il Park

I Pond

Il Otherr

Number of sample: 4,000 HH (incl.
1,000 HH from informal settlements)
Sampling Unit: soom X soom grid
Excluded non-residential grids:
water bodies, public infrastructures
(such as airports), government
facilities, military facilities.

Sample distribution: Population
distribution according to the
WorldPop

Share of informal HH in a grid:
according to the area of informal
settlement based on World Bank's
EO4SD Urban Development Project
Surveyor’s visit: nearby building
(choice by surveyor) from
predetermined random points
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Primary Activity in the afternoon, WEEKDAY

100% -

Sleeping
Grooming (e.g.,
salon, parlour,

caring at home etc.)
Watching TV/ gaming

G004 - etc.

Taking a trip (Going
to worky educational
institute etc.)
Waorking atthe
primary job

Studying
Eating and drinking

. Preparing meals
Cleaning

. Laundry

Taking care of
kid(s)

Taking care of
elderlies

Grocery shopping

Socializing (meeting
friends and family,
relatives)

Religious activities

Bl oo o
= G
O

=

13.1%

60% -

40% -

39.1%

20% -
& 14 6%
8 3%

0.3%
52% 6.0%

Paying utility bills

Dian't know

F

D%- ' '
Male Female
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100% -

0% -

60% -

40% -

0% -

People’s life and transport

Travel Purposes
6.6%

11.6%

53.0%

1
Female

SEX

21.5%

8.1%

31.1%

|
Male

TR_Pat

Other
. Home to Market
Home to School
B Home to work
Market to Home
- School to Home
Work to Home

14



Mode of Travel for Commuting
S Em wEm

13.4%

80% -
6G0% -
400 -
56.0%
43.8%
2005 -
0os - i i
Female Male
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LT7_RepresentativeMode

Walking
Bicycle
Motorcycle

Rickshaw
CHGMishukiauto
(private)
CHNGIMIshukAuto
(pubdic)

Car

Taxi/ Uber/ Obhai/
Pathao/ any ride
share

Auto

tempofLagunailax
MicrobusiJeep

Bus/Minibus
AC Bus

Staff Bus

SchooliCollege/University
Bus

Truck
Ferry
Rail
Others

100% -

80% -

60% -

40% -

20% -

0% -

Main Mode of Travel (¥ E)F &)

Mode of Travel for Going to School
Y

8.0%

G

42.7%

Female

14.6%

40.6%

MMale

LT7_ RepresentativeMode

Walking
Bicycle
Motorcycle

Rickshaw

CHNGMishukfauto
(private}
CHNGMishukAuto
(public)

Car

Taxi/ Uber! Obhail
Pathaol any ride
share

Auto

tempo/Lagunaiaxi
Microbusileep

Bus/Minibus
AC Bus
Staff Bus

School Van

School/College/University
Bus

Ferry
Rail
Others
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Home to Work

Density

P
m

De+00 -

1 I
(RN 10004

Distance (m)
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Home to School

=

Female
Male

Density

2e-04-

Oe+00 -

I
2300

Distribution of Commuting Distance

Sex

Female
Male

1 1 1
SO0 '::_II_I I:_II_I;‘_-_
Distance (m)



Study Team

* Prof.Yasuyuki Sawada, Faculty of Economics, University of Tokyo
* Dr. Satoshi Shimizutani, JICA Ogata Research Institute
* Dr. EijiYamada, JICA Bangladesh Office & JICA Ogata Research Institute
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Thank you!
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