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Traffic studies are extremely complicated in developing cities. The increase in the
number of vehicles and population has given rise many problems such as traffic
congestion, increase in accidents rate and casualties, air pollution, increase in travel
time, waste of citizens' time and increase in the use of energy resources in the cities.
Therefore, it seems necessary to use the Bus Rapid transit in this city. The purpose
of this study is to present a method for evaluating the environmental impacts of
Rapid System transit lines. In this research, criteria such as the time horizon of the
project, discount rate, social cost of carbon, road safety effects estimation, economic
benefits due to improvement of road safety estimation, statistical value of life, the
effect of increasing the physical activity of citizens, greenhouse gas reduction, and
the air quality effect has been applied to analyze the cost benefit of this system in
this research. The results of this study showed that the total benefits from the
implementation of Mashhad Bus Rapid transit line 2 is equal to 339857701 dollars,
whose net present value by applying a discount rate of 15% is equal to 85059606.
The internal of return rate is also estimated at 2915%.
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1. Mexico City Household Travel survey



VRVl S e s Bl §3 gy Lo S 5 A e Jdow

ég}@étj!w@l&ébﬁcw@bsz)o.slﬁOl}g@jrfm
5L Ltedae 50 5 5,05 gy 5l ol d5le o sae g Ja 1 o3lizl 13,05 (55 josly
Seslanal Olaj 55 (695030 Ol e 3,15 cuSTE 3l oslinal & v (6 i (6 9505Ls 4
Ol ol pliy Sl sy oSt Oloo ahiols (o Kilo 40 5 50 5 5,05 oo 571 Glol
Olaj il V) S8 3503 s 2oy (6300l 4 53 6350 5 2 Sl eslizal i
S g Sl s 95d g sl Blelw dias o OLES | Calides (sl 53 (595050,

2,05 (VL gsesly 4 3L oS Ll (65550 Ak Ll

9y \idid

BRT

R s
St
AT 9,09

Sl oslinal Calibes sl 3 o 5SS S 015 65 gy 55 4i83) 500k Oboj ke V IS
RUEEP

A3
A e Qo e 5 (ol Glwl) Sl e L dgdin 5505 Glaes s Y L
) ibm nl b0 Slagbrale 51 K 5L (s il golen my 4155
Soore o 51 Bk (ool sl 55 sl b 53 (1 JS8) 28 8 el 5 ege 4
OLLs - OO Olds 31 s ol s (B s 9 J= 53 plas cpl 53 dgie gl
ao Ll 53 53,08 s s a5 OLLS - (630 DL - gl Ol - fuas Lol
sl Blala ¥ L Slas| L;,\KL;,',\,)LMJ};@V;;@, o g oSl T
e 3 s O g e (S Sl 15 Gy b Sl amel Cdl g 55
SV 53 s G b S 852 5 Sl Sl oS iomen 5 o ae (slaad 3
s s,y sT 5 HEAT tooh Ol sie o Slgar Sdildg Ol il Lo 5 olionl b Jole

1. Source: Mexico City household travel survey 2007



VE Y Olins) 3 5wl oF 8yledd o5 893 o luOluil ams wiladles \FY

ol 45T Sl (63,11 (6,1 3le 5 (HEAT) Cadlw (g5lal o550 151 L plonl
S Cadiien gla ) 5087 53 51l l 51AS o g 1) oy 5887 55 Cwdle (o3l
g ol o LY OLSn ' 5 al) 555 o bl s g Coodlw g
5wl ol i ¢bu‘ Slaslllas Of ol (s i 55 (g0l I a0 Cwdw oL 55l
5 Gl oS slteas Ll ol 4yl Jde ol 3 eslinwlsyge Al 3 Y S
b by GO la3E Slisl b gyd5 e sl Slle 56 Ol 18 55
Slm L s on 5 el 5SS 3,85 53 5 3 g0 ) plr Do a S 25 31
Jue GBS sla8 SLasl 2alS 5,05 g gl Glebe 51 s 18 3550 5 o)
J-8 5 Jmom Sl G55l e Ol ge Lol ¢ Slgar S j ame Bydis Lo 5 0l 41

.C,.w‘au\.i« °'>J'f aj'é'f OT}‘ ‘V.‘Lhﬁ J‘)J‘&fﬁ;‘w‘

aasdly

o S F U 5 dgin ¥ st 5,05 g g5l Slelu 859 0 4 b gy e 4L LM
YOV Jlw Sl bl o a8 8 i 55 o Sy = b e 381 4T 1 .l
aallon ol 53 YXF Il U5 035 sLasinb 5 Laacy 52 o3 o Lsdl Jlw Ol piea
33 50580 b 3 055 1 SUlee Sl sl Cpioman ol 45 5515 ) 23 ) 50
Ll o 3555 (Ul Jgb olas

Qs [alalB/ 5Le3) 053 o (s)lam 45,290 b (595 o5l Ol5ee
Sllad (5 Azt Gloie 4r sae g oS e 0 SRalS) tblis xdlia

= (sNused

(55 ooles Olsee /552525 Sllead pnse Glseewe)

1- RR*
PETERITRS

58 0,0 sl el S0
(o3 (B33l e 5 S e 55 o 3D

Ceslel (S5 (o 4—'-:.3-‘;) solazsl adlie 5,51,
VY 5 6903l (sl dem 53 VA) dfj.a o &Sy 13 WHEAT 100D Jds 5 03lizls y oo il 5 ¥ ng

elo s el STFA Co b 555 55 (900l 42ds YA e (6 )| gwas 255 (51 Aoy

1. Esperato
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1. Scorcard
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1. Ridership Bonus Factor
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2. Time Travel Savings
3. Fuel Savings
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HEAT estimate
25 December 2016 - 19:53 (v2.3)
Reduced mortality as a result of changes in walking behaviour

The walking data you have entered corresponds to an average of 7.7g MINULES per person per day.
This level of walking provides an estimated protective benefit of: 4 % (compared to persons not walking regularly)

From the data you have entered, the number of individuals who benefit from this level of walk:

42,240
Out of this many individuals, the number who would be expected to die if they were not walking regularly would be:
236.54

The number of deaths per year that are prevented by this level of walking is: 8

Economic value of walking
Currency: USD, rounded to 1000

The value of statistical life in your population is: 447,000 USD
The annual benefit of this level of walking. per year, is. 3,762,000 USD
The total benefits accumulated over 20 years are: 75,245,000 USD

When future benefits are discounted by 15 % per year:
the current value of the average annual benefit, averaged across 20 years is: 1,177,000 USD

the current value of the total benefits accumulated over 20 years is: 23,549,000 USD

Please bear in mind that HEAT does not calculate risk reductions for individual persons but an average across the population
under study. The results should not be mi tood to represent indivi risk i Also note that the VSL not
assign a value to the life of one particular person but refers to an average value of a "statistical life".

It is important to remember that many of the variables used within this HEAT ion are esti and
some degree of error.

You are reminded that the HEAT tools provide you with an approximation of the level of health benefits. To get a better sense for the
possible range of the results, you are strongly advised to rerun the model, entering slightly different values for variables
where you have provided a "best guess”, such as entering high and low estimates for such variables.

©HEAT

Health economic
assessment tool

= World Health Grganization,
Regional Office for Europe, 2014

(53003 il 330) Ol g (5 &8 005 Ol e 2l 3 o b 51 (o gme Sl din (65505 31 ¥ st 3T (6,108 250 Sl et Tz il ¥ S
(M g3lazsl b 550 5150 HEAT Tool Juke 5 eslizul b



s $)A5 s Y b gl sl g au e Jod olg s YV Jgur

St A

QA A

A A

A A

bArA

VA*A

AAA

SAA

QAA

YR

A A

AAA

*ACA

VA

\ARE

A\VA

bVOALQA

\AABAL

bAbAAL

VCAMA

QaAdA\

ArAdA\

AQLQAN

QAN

V4\AAN

\rAVAL

Q4AbA0

AbA A\

QAANAL

A0AAAN

AVt \

(R LW

AEELVAN

V434A\

AbIAAN

4AQVA\

33004\

£rr 202

4YVIAA

*AAQA

A0VQO\

VABQ\

Ads\

A A4\

Ab\S\

AMAS\

Adds\

Adds\

A0S\

Y\44\

AMAS\

EEY N

4% A\

4QAA\

AVIAL

YAQA\

*AAAL

At HAL

44+Y\

£ Nd

QVAVIAA

Qdda\

AALAR

AVASA

V4AV *\

VAgh e\

AVV A

VaLALL

AAAANL

ArtAdL

\AAIR

\WAALL

bAAVAL

EAREY

*Q40AN

AALAAN

REZYYS

AT

\4YOAAL

*bHebAl

(AP

#rXoN

AdA N bAA
AbVSANL
QAVAANL
ACALAAL
\QLAAN
AAAALAL
AV VAL
(R EEREN
AASQVAN
EXENZA
43 A0\
4A4%44\
AVAV AL
bVVV4AL
SAAAVA
AAASHVA
FEYE A
QoA
AAVBY A
\ddd4\ A
AbVOALA

€2 omeqo

o ..... : .......\

SToeT 0




Y\ Jau dals

A A

A A

bArA

VA*A

AAA

SAA

VArA

YR

A A

AAA

*ACA

VA

\ARE

A\VA

MSVQ44Va
VHIALAL
QbQVALN
AABALLN
A4Q4V4\
*\4A4AQ00
Q4040
*AMAAS L
Qb4
4%QVbAL
VAAASVA
bA4VAL\
*AVAbDL
FERA AR
EANATAYY
VAQALAA
VAdgbAA
A BAAAL
b3 14044
AAVAAQA
VO 444

€2 omeqm
Pef |0 o C

.\u})ﬁjﬂ

*rAVAA
T AbANQ
rAANQ
T AbANQ
rAANQ
T AbANQ
rAANQ
rAbANQ
TrAANQ
rAbANQ
rABANQ
rAbAAQ
TrAbANQ
rAbANQ
AR
rAbANQ
rAbANQ
rAbAAQ
TrAbAAQ
rAbAAQ

*rAANQ

(0~

AQEYBAL +\
VAVL4440
A4YbAA\\
- TEWERY
AAROVY
AVQAAYA
AQASABS
AAVALL4
BVAALAQ
A4bHHAL
AbAVAAS
PIN
\Qud A
b bdbA
VAAYHOA
AV4bAL
VAdtdA
PAAABAL
b\ 4VQL
4541440

SAANVAAN

e 2om)

*r e bA04AA

*ASAA

e ASAN

*ASAA

e ASAN

*ASAA

e ASAN

*ASAA

*ASAA

*ASAA

*A4AA

*ASAA

*A4AA

*ASAA

*ASAA

*ASAA

*ASAA

*ASAA

*A4AA

*ASAA
O AAAL

WQW .ﬂ...JﬂoWﬁ
ﬂq -X‘ < l.il

Mdaeuﬁ,q.\%m)ﬁcu\




s $)A5 s Y b gl sl g au e Jod olg s YV Jgur

A A

A A

bArA

VA*A

AAA

SAA

QAA

YR

A A

AAA

*ACA

VA

\ARE

A\VA

vera e\~

e AQ-

e \Q-

e AQ-

e \Q-

e AQ-

e \Q-

e \Q-

....\rOl

e \Q-

....\rOl

e \Q-

....\rOl

e \Q-

....‘fOl

e \Q-

e \Q-

....‘fOl

e \Q-

v NQ-

e AQ-

AdA% Q-

AdA4 Q-

=m0
S ¢

0 < | s

\CAAQY DAL
AVIACALL
*VarA4AA
AVAV AL
AAATAAA
HYHbAAL L
bAdAAOVA
VA4QAVAN
AVHAVAAL
AVQAAMSA
QVA4IAS\
AbQAVHQN
YAAMASQ\
4444040\
YYAJAAQN
VALAS+ Q0
344540\
ALSASYAN
EXVRRAZYY
AVSASAIN

A4 AR)

= 5




VE Y Olins) 3 5wl oF 85ledd o 893 o luOluil s wiladles \ss

@\.:.o
3Ll oL 5,0 (\WAF) . e 6 el Sladw “p 03,8 (galslas e W& S S e 15 (gda]
A a3y (g3Laml gl LT ¢SS 4 (U1 36) O 45 e 55 9)u5 Sla w51 F Lot Sl

O S35 5 B 5 Jam soibign Ml 1A et 5
o5 g J_z,ywzjgww,&g;)t YY) L e Sl i 5 onp sl
WS35 5 JE s Jam (Hadlinm ol ST ens AIMSUN i3l 5 a5 s 150955 (BRT)
o S o BRT (ealasl Of 51 oL, 5 sy, (1F4N) .chbﬂéjc.rc)ﬁji.p oo,
I sluibio ¢ gt sla_ingy 5 Olalllaa. gn b o)yl b o ails S ¢ 5 NS (g b
AFF-1¥Y

O, oS5 Madl o il &S a3 3193 BRT 5,505 Slol 4

Abbasi, M., Hosseinlou, M. H., & JafarzadehFadaki, S. (2020). An investigation of Bus Rapid
Transit System (BRT) based on economic and air pollution analysis (Tehran, Iran). Case
Studies on Transport Policy, 8(2), 553-563.

Barbosa, H. et al. (2013). Perspectives on the Development of Safety Performance Models for
Brazilian Roads. Paper presented at the 13th World Conference on Transport Research,
Rio de Janeiro.

Barnett, A.G., van der Pols, J.C., & Dobson. A.J. (2004). Regression to the Mean: what it is
and how to deal with it. International Journal of Epidemiology, 34 (1), 215-220.

Blincoe L. A., Seay, E., Zaloshnja, T., Miller, E., Romano, S., Luchter, R., Spicer. (2022). the
Economic Impact of Motor Vehicle Crashes. Report No. DOT HS 809 446. Washington,
DC: National Highway Traffic Safety Administration.

Boardman, A.E., Greenberg, D.H., Vining, A.R., & Weimer, D.L. (2006). Cost-Benefit
Analysis, Concepts and Practice, Third Edition. Upper Saddle River, New Jersey: Pearson
Education, Inc.

Cropper, M., & Sahin, S. (2009). Valuing Mortality and Morbidity in the Context of Disaster
Risks. Background paper for the joint World Bank —UN Assessment on Disaster Risk
Reduction, Washington DC.

Esperato, A., Bishai, D., & Hyder, A. (2012). Projecting the Health and Economic Impact of
Road Safety Initiatives: A Case Study of a Multicountry Project. Traffic Injury Prevention,
13, supl, 82-89.

Estimating the Benefits and Costs of Public Transit Projects: A Guidebook for Practitioners,
Transportation Research Board, TCRP Report 78, (2002).

Greenspan Bell, R., & Callan, D. (2011). More than Meets the Eye: The Social Cost of
Carbon in U.S. Climate Policy, in Plain English. Environmental Law Institute and World
Resources Institute. Washington, D.C. July 2011.

Harberger, A. C. (2009). Introduction to Cost- Benefit Analysis Applications To Highway
Projects, University of California, Los Angeles

Hauer, E., Harwood, D. Council, F.M., & Griffith, M. S. (2001). Estimating Safety by the
Empirical Bayes Method: a Tutorial. Paper presented at the Transportation Research Board
80th Annual Meeting, Washington DC.

Institute  for Transportation and Development Policy, https://www.itdp.org/our-
work/publictransport/

Khan, A. B. R. (2021). Measuring survey-based trip satisfaction of feeder modes for bus rapid
transit in Rawalpindi Islamabad, Pakistan. Urban and Regional Planning Review, 8, 147-164.


https://www.itdp.org/our-work/publictransport/
https://www.itdp.org/our-work/publictransport/

VSV S e Bl 35 ey ) Jaes U g 4 ulod

Lopez, H. (2008). The Social Discount Rate: Estimate for Nine Latin American Countries.
World Bank Working Paper, accessible at: http://elibrary.worldbank.org/content/
workingpaper/10.1596/1813-9450-4639.

Lu, M. (2022, December). Comprehensive Benefit Analysis of Urban BRT System. In 2022
2nd International Conference on Public Management and Intelligent Society (PMIS 2022)
(pp. 128-134). Atlantis Press.

Matute, J. M., & Chester, M. V. (2015). Cost-effectiveness of reductions in greenhouse gas
emissions from High-Speed Rail and wurban transportation projects in
California. Transportation Research Part D: Transport and Environment, 40, 104-113.

Mexico City Government, and the Mexican National Institute of Statistics and Geography
(INEGI) (2007). Mexico City Metropolitan Area Household Travel Survey. Mexico City,
Mexico.

Nehme, N., Ghayad, N., & Massaad, Z. (2021). Benefit-Cost Analysis of a Low Capital Cost
Bus Rapid Transit System under Default Rating: Case of Lebanon. InlIE Annual
Conference. Proceedings (pp. 782-787). Institute of Industrial and Systems Engineers
(IISE).

Nelson, N., Nelson, D., & Bakker Kruijne, E. (2012). The Use of Carbon Credit Mechanisms
to Finance Transportation Improvements in theDeveloping World. In CODATU XV: “The
Role of Urban Mobility in (Re) Shaping Cities”. Addis Ababa, Ethiopia.

Stern, N. (2007). The Economics of Climate Change. In The Stern Review: Cambridge
University Press.

Tsivanidis, N. (2017). Ticket to Ride? Building Efficient and Equitable Cities with Bus Rapid
Transit, World Bank (https://worldbank.org); at
https://blogs.worldbank.org/impactevaluations/ticket-ridebuilding-efficient-and-equitable-
cities-bus-rapid-transit-guest-post-nicktsivanidis?cid=tai_tt_transport_en_ext.

Weisbrod, G., Mulley, C., & Hensher, D. (2016). Recognising the complementary
contributions of cost benefit analysis and economic impact analysis to an understanding of
the worth of public transport investment: A case study of bus rapid transit in Sydney,
Australia. Research in Transportation Economics, 59, 450-461.


http://elibrary.worldbank.org/content/

