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Accepted:2025/03/16  Navigating urban environments, regardless of the mode of transport employed, incurs
a variety of both tangible and intangible expenditures. Consequently, any fluctuations
in these expenditures are promptly reflected in the behavioral patterns of travelers. A
particularly salient variable that is readily quantifiable and whose impact is swiftly
observable in the responses of commuters is the alteration in fare structures. Typically,
when there are modifications in fare rates or fuel costs, residents tend to make decisions
that minimize their financial outlay. Should urban planners possess comprehensive
insights into the potential decisions made by residents, they are better equipped to
implement requisite strategic planning. To this end, the present research was conducted
through a descriptive and analytical framework. The objective was to ascertain the
extent to which variations in fares and associated costs influence passenger behavior
and to evaluate the corresponding responses of the public transportation system to such
behaviors. The requisite data was acquired from the Mashhad Municipality
Transportation Organization and subsequently subjected to analysis utilizing the
comprehensive vector auto regression methodology. The outcomes of the study
indicated that the elimination or reduction of fare significantly alters the utilization
patterns of public transportation. It is pertinent to note that, amidst these alterations,
various modes of transport do not accommodate identical passenger loads.
Furthermore, should fare adjustments occur concurrently with external shocks, such as
fluctuations in gasoline prices or alterations in parking fees, there will be a marked
increase in passenger density within public transportation systems. In this context, each
transportation system (e.g., bus, subway, etc.) is likely to garner a distinct proportion
of passengers. Consequently, it is imperative that policies are instituted in such a
manner that they effectively address the needs of citizens while simultaneously
preventing any disruption to the urban transportation infrastructure.
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_ The Effect of Fare Changes and Other Price Shocks on Passenger Behavior

Extended Abstract

Introduction

avigating within urban environments, through any modality or mechanism, incurs a

plethora of both tangible and intangible expenditures. Consequently, any fluctuations in
these expenses are promptly manifested in the behavioral patterns of travelers. A salient
factor that is readily quantifiable and whose impact is swiftly observable in passenger
responses is the alteration of fare structures. Typically, when fare rates or fuel costs
undergo modification, citizens endeavor to make decisions that yield the minimal
financial outlay. Hence, the prevailing circumstances necessitate meticulous discussion
and examination to facilitate the formulation of appropriate policies, grounded in
existing capacities and aligned with the distribution of travelers across diverse
transportation modalities. Consequently, this research endeavor aims to elucidate the
following inquiries: What impact does a modification in fare structures or any form of
perturbation to the transportation framework exert upon the commuting preferences of
individuals in Mashhad? Additionally, in what manner can this mechanism be directed
to minimize disturbances to the transportation system?

Research Method

This investigation was executed in a descriptive and analytical framework within the
urban context of Mashhad. To achieve this objective, the initial step involved the
compilation of necessary statistics and data from credible sources, particularly the
Mashhad Municipality, which holds primary responsibility for the provision and
maintenance of the urban transportation fleet. Alongside extensive correspondence with
various accountable institutions and organizations to gather and furnish the requisite
information, the predominant reliance was on data and details accessible in documents
such as the Mashhad City Statistics, the report from the Mashhad Transportation, Traffic
and Traffic Organization, and the National Oil Products Distribution Company of the
Khorasan Razavi Region. The principal estimation and analysis methodology employed
was the comprehensive vector autoregressive model.

Result & Discussion

The results of the research indicated that when various external influences, such as
fluctuations in gasoline prices or alterations in municipal parking fees, in conjunction
with internal variables, such as modifications in fare structures, are examined, the
utilization of public transportation systems within the urban environment exhibits
significant variability. For instance, an increase in gasoline prices typically correlates
with a decrease in the patronage of private vehicles, concurrently accompanied by an
upsurge in ridership across nearly all forms of public transportation, including the
subway and diverse categories of buses and minibuses operating within the city. While
the reduction in the number of passengers utilizing private automobiles is conspicuous
and unmistakable, this phenomenon manifests as a more subtle and gradual trend among
other modes of transport. For example, the demand for subway services initially
demonstrates minimal fluctuation; however, over an extended period, the ridership
within this segment experiences a notable increase. Conversely, with respect to buses,
the volume of passengers has exhibited a consistent upward trajectory since inception;
however, this augmentation has been markedly pronounced within the express bus
segment, in contrast to the regular buses and minibuses. Nonetheless, it is anticipated
that, over time, the passenger numbers within this domain will also experience growth.
Additional developments are poised to similarly influence the distribution and volume
of passengers. For instance, an increase in parking fees within urban areas may compel
a segment of travelers, who previously relied on private vehicles for commuting, to
explore alternative modes of transportation in response to elevated parking costs. In such
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circumstances, there will be an immediate and significant decline in the usage of private
vehicles, prompting a migration of passengers towards other transport modalities,
particularly Bus Rapid Transit (BRT) lines. Consequently, during price shocks
associated with parking and even fuel, express buses are likely to bear the brunt of the
highest passenger loads. Following this segment, one encounters buses and the metro
system. However, over time, the fluctuations in passenger numbers across each mode of
transportation under consideration have converged towards a state of equilibrium,
leading to the resumption of previously established stable trends.

Conclusion

According to the empirical findings of this investigation, it is typically observed that
there exists no substantial alteration in the volume of passengers utilizing this sector at
the onset of price fluctuations; moreover, even as modifications transpire over time, the
resultant increase is effectively managed through a series of minor interventions. One
potential explanation for this phenomenon may reside in the fact that subway commuters
place a premium on precise timing and strategic planning, exhibiting consistent and
predictable behavioral patterns, with the notable exception of significant disruptions.
However, this same advantageous characteristic may inadvertently introduce its own set
of hazards, as even a minor incident that interrupts traffic flow within this area can
provoke severely adverse reactions. The primary rationale for this occurrence is the
likelihood of a simultaneous concentration of grievances among commuters within the
same temporal and spatial context. For this reason, a substantial population size catalyzes
protest behavior that transitions towards collective action. For this reason, a substantial
population size catalyzes protest behavior that transitions towards collective action.
Essentially, when the community lacks organization, in the ultimate phase of
disorganization, it behaves akin to a multicellular organism and resembles a chemical
reaction, thus becoming indistinguishable from its original components. Perhaps this
phenomenon elucidates the assertion that the assembly should be tasked with activities
that demand significant energy yet minimal precision and intelligence. Therefore, when
individuals congregate, their errors and deficiencies in knowledge accumulate, whereas
their cognitive capabilities do not experience a similar process of aggregation. For this
reason, even minor alterations in this domain necessitate accurate and prompt responses.
According to the aforementioned characterization, it can be asserted that urban
transportation, in addition to its economic, social, and environmental dimensions, is also
regarded as a salient security and political issue that has been inadequately addressed in
scholarly research to date.
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Figure 1. Travel demand management over time
Source: Pisarski, 1996: 16
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Figure 3. Theoretical framework of the research
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Figure 4. Main streets, arterial streets, and existing and future metro lines in Mashhad
Source: Research Data
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Figure 5. The effect of increasing gasoline prices on the volume and distribution of passengers
Source: Research Data
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Figure 6. The effect of increasing metro fares on the volume and distribution of passengers
Source: Research Data
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Figure 7. The effect of increasing BRT fares on the volume and distribution of passengers
Source: Research Data
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Figure 8. The effect of increasing bus fares on the volume and distribution of passengers
Source: Research Data
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Figure 9. The effect of increasing parking fees on the volume and distribution of passengers
Source: Research Data

S F
Fo SaSLb apa b s St g Caad il S 03 Sk p8 A o p 00l 2 ool sy slawily Glas
03538 S g wypa (B et psba LS 0 08 55 S eta K5 a b Ol (SIS 5 s e
Sl et S0 ) &S Sl 5l Ak sl SO ases @ Liles Sl eslial £ 5 00 8
S 5 ol Sl s bl (pl K e o3l O peges (5 Jor Slagienn G 4 A S
e S S lSin S L3S el (1F41) OLlen 5 Dol Jlio Ol 4 ol oy S 6 il

6&:‘0’4:;’ léé"':gbr

WV


https://hsmsp.modares.ac.ir/article-21-79071-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-04-15 ]

w3 ol sl Gilas as o I Sole s el e i a3 Ol Sls e sltal (o5
@ sy ey ol Olles i Lol s ad Gl i3 1) 52 Ol Tl ) o S1 e Sadd il 5l
L LU s lapa Sl g8 o f game 53 . Cosl sdalin LB 55 sl 5)5e 50 L) ol 3108 e sbssl
bl & b il plo OLsline wmm 5 oals [l 15 [iony cnl ) ealisl asid slassa s 3l 5S4
L3l a5y KL 5 S g Cad S5 4S WS (S 1 (1010) OLKes 5 gl a8 e LSl
Rl o3 3 650 Jalse clid ple 53 S ey I e ses JE 5 Jaom (Sla a1 ealitl 108 e
P e B oS il el d(1TA8) SLEE 5wl el gl Olsie 4y ool 438,503 ST 5550 (1S ok
By i pgee el Blas Sl she e G GRS (S el 00 6 15 A Dok S e Iy
(e A blay asobds CodS 5 A 3 (GRS ¢ A andlles pl s odel e b bl
5 e adnen (Sian sl il 5le o Sl eses 5 et ol Bl ¢l e G 0 ) OBl
(Y1) 0L 57 IS s edal s 4 il bl cpl ol g pl 4 IS 21 S Ll e s
(s 5 ages B 5 Jem Blas gl 5 Olee e 058l sleal Gallas oS |z el Siales (5 S05 ST
Sl LAV.:M.:.» S8 ol s (:L>->)'l seseF 4 g odd Al Clds s eslital ay s O ola el 4
Ly s o 500 annlie & s Ly ‘@uwﬁjljsﬁeﬁ Ol e« Js ped L o el
bty S oy A 4 S s OF a3 ST 5655 Ll s 4 el €l Sleds bl
o 5 e e slomnr Comdy s oo OLES 45 305 555 5 Sl andl S s O op 5500 1y (6 S5 o]
o 5SSl S g 53 ad S5 S Al e aden oS Lies (1S S ulse i o 4

.(Singh, 2019: 81) ws' Luas |

ol Ol slas 51 pise (S Iy (ol 3Bl gl ) eslizal glaag o (85 &S As S atde Sl sk 5

ol B s 53l 5o oS15 B a8 Sl Bl S e My BleS 5505 Sla g8l 5 5 e (S 4 ahes
Oldkaes g 31 (s kS Ll Oy (o a8y S o a2 |y (6 Rty Sl Dlads &) kS LS &S
ol 03 8 SR sdase Jalse o ol a5 LB n 5 ol el g on 3l it B s (S5
e SIS ele ol gk (Jle Olge 4y Wlodid 3505 ) ol OVslae 53 oS dea SIS
s S |y eges ol Loy Ol 560 5l (Sl 5 ol e dgln ed 53 ol 4 b adns
3 dem fles ko o e il e 4 5 03,50 Ole 4 pal DL filas g ol Sl s o
o ol g R 5 o gt g sk 5 138 e 3 Tt ol st b e i
Sl Ol oS 313 OLES 355 Guimar 55 (V144) 35 b 35 0l ul 3 (BBC, 2019) Wilesls 3 ASG 3,50 1, 0

&SJM%&‘@)J LSJ-:-“JG-."‘-!)L’\} b Q‘)‘}ATJA\) c‘jﬁj&& OSLA\}J{.LM:))J

1 Chao
2 Li

ﬁ-(‘"floy:;j las uwloT

A


https://hsmsp.modares.ac.ir/article-21-79071-en.html

_ ‘j/}jwc‘jf”jjw)jﬁ‘ju‘jﬁﬂuj Qb:}:b”}f

[ Downloaded from hsmsp.modares.ac.ir on 2025-04-15 ]

S S e ¥
.wnjtﬁ;ld,@:ujjaéu,u@,:,;\Mﬂy}ywjlﬁﬂﬁwdusﬁ&;ow
5 e ISl b A3l Sl 55 o 5 ek cnl b BLSI 5o (JelS 5 68 Sledbl 2ol onl 2l
LQ}FWJJM45:(3Qmu42§li.urt>.u'1d.k.&dﬁ‘Q&Jé\jkw)ﬁw‘.wﬁfbd‘dqéMM
Gl o g 5 0313 (2alS ol w0 b s 51 25 55 1 i o (KSL 4 b e Lo s s 4l S
Ol b pandions alaily CAE 5 0355 Sl (s aian ol Gl b s 2l Ll das o il 5 S
oo Ly S Lol 3 S sty ba e aan 5 IS 050 SG Olgie a1 O 0y 45 )10 o e S 3555
el s 1 st B s Jem i Ol plee 315 5 o ¢ e (SLAS 5 oS ol O iy ol 3 Jslitze
by e 3l sed S 28 G Mas 535 5 e b adsl S il e as s edls 53 50 e ol
St KB 5 (osee JE 5 Jom il DY 30 Ll o 5Led ) LB a5 S5 Sl b s
Sl st g i 3> St e S5 5l 5555 LS o atd pRsis 5 o (ES15 a3 5 035
o LS g ea S Sl Dl 4 il Ol sl e 058 e 3l i ol 0 S 6 S0 e a L
Ak LT g 5 an st (1 ol on LBV Wsd e nsas JB 5 Ja e 2005 Ol Slse Sl ackas
S Sl Ol Lo U S & asas S8 5 Jom 0SS0 & iles wilie o nl 3,5 Sl 43,5513
S st slagyn g 3l eslial 4o )liss Ll 563 S 03,55 s St s 13 15 Olal 036 4y 510 2 3

Al 35 gt lad 4 |y o 5 e 5 1sa (ST (S5 5l peckas o Do 5 3 8 0
Ll e LaS a5 popart & ayes B 5 Jom i 53 Ol sles (i glag o Sl OV
S digd o Slie SVl 1S oy o 5 4 815 e S U Cow S gl e b
LBk mad S 5d 35,5 il L3 Vseme s opl glaasl slae ool Copde LB 5 S
g il sy 5,8 e s Sl oS Oloy b 3 i s 3 pd el slis i opl O dles s (glalide
e O plas &8 A5L OF ol ol LY 51 Gl 38 o o e S Ll 51 2 0 L aS el (g
FB 5 b k) e S g8 Ol ps a5 Lo e 1 6568 ol s Ok
N NS U5 S PP I JE O PG [N Sy JURSNICI A USISP I U P P
O ol cnl ool s s dal gt 3100w La STy S s ) s cnl 3 el 5 23y 45 S S sl
O o e ks s Al O 5 Oles U3 sl 5s S SIS peS 5 mea Jlenl S
s pl 2 Ltélj 03 e o G los s slajld) o w1y ol el sla sl (ore L;)J"V’L’
53 2l anbobile Colax &S oy dalul s JmS L6 ol 4 OUT gla,l, 5 asl K85 ol
Sl @ ol 5035 Jas plard 2SIy S 5 ol 5l S Joe (S0 Olesle oLl
eV ol 558 58 b 1y ala)ls Wb Celer 5l Ll oS ol s een & LS 1 as s ol

s el 13 S 5 Slaladl (s o paxr a5 urﬂ om0 5L oS hga s S35 5 andls

ﬁ-(‘"floy:;j las uwloT
4


https://hsmsp.modares.ac.ir/article-21-79071-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-04-15 ]

i ) Dl o 5SS 4 e S el b 1 s e W et sn Ll el et o0
13 L e 40 5 355 ST, b

s (555355 ) S 5 e 3l e Y s 0T S5 on s Jsene JSE 3 pa sl e O e
el LS e eslinal pses adi blus g cnl 5 O3 S Gledas e 4SO s 4 Ll o
Slos 57 Sla)ld ) (5,8 S8 48 ol e 33,815 ke (5 56808 4 5 5685 Sl i 5 a1 IS el
o o SIS il bl Ol sl LT 3 8 il (slailly ol b Ll eals ¢ 535 OISl S i 53
S8 Ol o s &1 T s b SIS0 Ol sleo s 585 55 5 Sl LKL (L5l o0
o2 S b 5 el sie G el 5 elenx | (golaBl slal podle g ed B 5 Jem &S
NG S WA TS QTQ&.&}JJ&,S)J O3St &S 555 o sloed3

Sl slaad po S bl 51 bl coed s JB s dgle wlie gla el 6l o ax S adlas opl slaasl
il Sl 5 5 e Tl b sl ol ) 3l St g oin 3 el - lae LU ol 3 (s3.bae
Bl 5t ol e o oLl s LSS, asa b Bl s 6 Sl slausls (s w01y epsle
Oldlae s 555 0 slgiay cJ:JJOfmau..Jﬁdjw»j\fAS‘JL}JijQ\JéLMJL:é)ﬁ)lK;l

.%TwaqdébL;_lj.:ju;):&:s;&x;umpu«il;jdﬁwumﬁ;uzsqu«?j:j,\;l%j

&lw

s (83550 axdllas) (6 s Sl s gl Sleds (g lIS Cad ags Jde & .(1TAY) R R T T
http://jemr.khu.ac.ir/article-1-1776-fa.htmlAAyv -5 O\« eslasil ol Jito (slo iny s (016
VEOY/A/NY ol sdaline

Ll oslr Jis Jom oSt 53 VS o w0l S (63Ldte ((0F8)) o g pmslossmle 5 oS Bl o S5 —
MY 06 Ol ST 5 B 5 e g ol S Gmtajl LS S S
VEATIA/YO s sdalise /https://civilica.com/doc/155024/certificate/print

535 SE Dl sl oIS Je (V1Y) o Gledol bl 5 ol i ocdll ey
OV-5Y QYY) vY cosl> tolilas (Olgial J; RIIE asdllas)
YFT/4/Y4 s sdaline hitps://doi.org/10.22034/road.2024.424705.2220

asdlln) J& 5 Jom OIS Sy 3550 53 4l S Slacanbw (OVAF) Clll ¢ oy ol 5 cp 035500 cp e —
oot G SR w0g ) el 5wl 0Ll (Ol s L BRT O igs)se
VEOY/A/YO el sdalin Dttps://elmnet.ir/doc/10860595-21202

6‘1"-;‘0}43" las uwloT

Yo


https://doi.org/10.22034/road.2024.424705.2220
https://hsmsp.modares.ac.ir/article-21-79071-en.html

Q\)ﬁLw.a &)m) J”S\ﬁ » U'-{Jd 9 Ai\; CAA:B 6@6}«4 u:.L (\f'\) f u)‘j};bj 9 ‘f al.lf:‘.)\}'- 4.¢ Qk:&w -
—-\¥V g(\‘)v g&ﬁﬁ&f}i&bf})[@j/(w};}:‘j@‘)ig 4},14) ;5‘)'0& ‘-}LJ()A})‘ e.}u.'i.w‘)) U‘j@-”‘j@""“”’%
VFA¥/A/Y e sdalin https://doi.org/10.22034/uep.2022.351389.1258 .\ v¢

At ls gt dgte dgte Gt 0o JB s Je dedes bt (VYD) Agle ool ed —
YEO/A/Y4 0 sdalin /https://metadatabase.ir/product

el W 193 g adllan) 25l sla i Lo S (oS IS 53 Sse elge s (VTAQ) L Bg sl —
MO-NVAA Xl laelS S gpaaliy aslilas (ke Olisel b
VEY/AYO el sdalise Ditps://sanad.iau.ir/Journal/jshsp/Article/1031924/Full Text

I 542050 plae 5l (2l se dadpa Bt L S35 0S1 5wy S ke OFAY) il e J g 5 coslilin =
https://doi.org/10.22091/cer.2014.574Y4-YA O\ i es (slocstl ) slo s s (ho Sk
VEOT/8/Y4 ol sdalive

a2 55 S35 oS1 5 S s slag b (sduile (slae gt suasy (VAA) L s 5 cp o gldstas —
YV-YA XY IR leles g X NI aslla
VEY/4/Y] e saalishttps://urbstudies.uok.ac.ir/article_61315.html

oY e Sl eslizal b ()8 (sl i dows Sl sLolis ness (1749) L (BN o 5 cp Olrs S5 —
NRASE (V) 0 et olatl Olgiol i g3, adles (sla wmll) byl
VFAY/A/T4 el sdalie Nttps://doi.org/10.22108/ue.2022.128867.1190

ol sdalis https://doi.org/10.1080/17442508.2011.619660 A\ +-AQ (Y8) V ( solas/ ¢l to
VELY/A/YQ

— Aljoufie, M. (2016). Exploring the determinants of public transport system planning in car-
dependent cities. Procedia-Social and Behavioral Sciences, 216, 535-44.

— BBC. (2019). Delhi metro: Will free public transport make women safer? [Online] Available
at: https://www.bbc.co.uk/news/world-asia-india-48510006 [Accessed 17 August 2024].

— Bell, A, Fairbrother, M., & Jones, K. (2019). Fixed and random effects models: making an
informed choice. Quality & quantity, 53 (2),1051-74.

— Bian, L., Hu, Q., & Tan, M. (2024). Public transport pricing incentive schemes in a
competitive market. PLOS ONE, 19 (112): 3-13.
http://dx.doi.org/10.1371/journal.pone.0313439

— Carey, M., & Srinvasan, A. (1993). Externalities, average and marginal costs, and tolls on
congested networks with time-varying Flows. Operations Research, 41, 23-39.
https://doi.org/10.1287/opre.41.1.217

— Chao, M.C., Huang, W.H., & Jou, R.C. (2015). The asymmetric effects of gasoline prices
on public transportation use in Taiwan. Transportation Research Part D: Transport and
Environment, 41,75-87. https://doi.org/10.1016/S0965-8564 (00)00006-9

a&floy:;‘j wvﬁgbf
AR

[ Downloaded from hsmsp.modares.ac.ir on 2025-04-15]


https://metadatabase.ir/product/
https://sanad.iau.ir/Journal/jshsp/Article/1031924/FullText
https://doi.org/10.22108/ue.2022.128867.1190
http://dx.doi.org/10.1371/journal.pone.0313439
https://doi.org/10.1287/opre.41.1.217
https://hsmsp.modares.ac.ir/article-21-79071-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-04-15]

Currie, G., & Phung, J. (2008). Understanding links between transit ridership and gasoline
prices: evidence from the United States and Australia. Transportation Research Record, 63
(1), 42-133. http://dx.doi.org/10.3141/2063-16

Fujisaki, K. (2014). An empirical analysis of effects of gasoline price change on
transportation behavior in Japan, with consideration of regional differences. Socio-
Economic Planning Sciences, 48 (3), 220-233. https://doi.org/10.1016/j.seps.2014.05.001
Googerdchian, M., & Khoshakhlagh, R. (2020). Estimation of worke travel mode choice
demand with mixed logit model (Random Parameter): case study Isfahan city. Urban
Economics, 5 (2), 149-164. https://doi.org/10.22108/ue.2022.128867.1190 (In Persian)
Guzman, L.A., Beltran, C., Bonilla, J.A., & Cardona, S.G. (2021). BRT fare elasticities from
smartcard data: Spatial and time-of-the-day differences. Transportation Research Part A:
Policy and Practice, 150, 335-48. https://doi.org/10.1016/j.tra.2021.06.018

Hasanpour, A., & Khuzari, M. (2018). Presenting the optimal pricing model for urban bus
services (case study of Tehran). Economic Modeling Research, 10,181-206.
http://jemr.khu.ac.ir/article-1-1776-fa.ntml. (In Persian)

Herszenhut, D., Pereira, R., Portugal, C., & Oliveira, M. (2022). The impact of transit
monetary costs on transport inequality. Journal of Transport Geography, 99, 1-9.
https://doi.org/10.1016/j.jtrange0.2022.103309

Iturra, V., & Dusan, P. (2014). Construction of a spatial housing price index by estimating
an almost ideal demand system. Tijdschrift voor economische en sociale geografie, 105 (3),
301-314. http://dx.doi.org/10.1111/tesg.12067

Jin, Z., Schmocker, J.D., & Maadi, S. (2019). On the interaction between public transport
demand, service quality and fare for social welfare optimisation. Research in Transportation
Economics, 76. 1-10. https://doi.org/10.1016/j.retrec.2019.05.005

Kadkhodaei, M., & Shad, R. (2019). Ranking of scheduling methods for traffic congestion
pricing schemes in metropolises, case study: Mashhad city. Urban Studies, 33, 27-38.
https://urbstudies.uok.ac.ir/article_61315.html. (In Persian)

Lago, A., Mayworm, P. D., & McEnroe, J. M. (1981). Further Evidence on Aggregate and
Disaggregate Transit Fare Elasticities. Transportation Research Board, 99, 42-47.
https://onlinepubs.trb.org/Onlinepubs/trr/1981/799/799-009.pdf

Lane, BW. (2012). A time-series analysis of gasoline prices and public transportation in US
metropolitan ~ areas.  Journal of  Transport  Geography, 22, 221-235.
https://doi.org/10.1016/j.jtrange0.2011.10.006

Li, L., Cao, M., Bai, Y., & Song Z. (2019). Analysis of public transportation
competitiveness based on potential passenger travel intentions: Case study in Shanghai,
China. Transportation Research Record, 2673 (4), DOI:10.1177/0361198119825648
Litman, T. (2004). Transit price elasticities and cross-elasticities. Journal of Public
Transportation, 7 (2), 7-11. https://doi.org/10.5038/2375-0901.7.2.3

Mashhad Municipality (2024). Intelligent urban transportation systems in Mashhad.
Mashhad: Mashhad Municipality. https://metadatabase.ir/product/

Mattson, J.W. (2008). Effects of rising gas prices on bus ridership for small urban and rural
transit systems. Fargo: Upper Great Plains Transportation Institute, North Dakota State
University. https://www.ugpti.org/resources/reports/details.php?id=602

McFadden, D. (1974). The measurement of urban travel demand. Journal of public
economics, 3 (4), 303-28. https://doi.org/10.1016/0047-2727 (74)90003-6

h&floy:;j w‘,fglof
Yy


https://doi.org/10.22108/ue.2022.128867.1190
http://jemr.khu.ac.ir/article-1-1776-fa.html
https://doi.org/10.1016/j.jtrangeo.2022.103309
https://urbstudies.uok.ac.ir/article_61315.html
https://onlinepubs.trb.org/Onlinepubs/trr/1981/799/799-009.pdf
http://dx.doi.org/10.1177/0361198119825648
https://metadatabase.ir/product/
https://hsmsp.modares.ac.ir/article-21-79071-en.html

_ Jc”'w @jj;‘! J‘:j) i W‘ju‘jﬁ ’ L‘ ’ ?/J;M”}f’

[ Downloaded from hsmsp.modares.ac.ir on 2025-04-15]

Michaelides, P.G., Konstantakis, KN., Milioti, C., & Karlaftis, MG. (2015). Modelling
spillover effects of public transportation means: An intra-modal GVAR approach for
Athens. Transportation Research Part E: Logistics and Transportation Review, 1, 82:1-8.
https://doi.org/10.1016/j.tre.2015.07.004

Moeinaddini, A., & Habibian, M. (2024). Acceptability of transportation demand
management policy packages considering interactions and socio-economic heterogeneity.
Research in Transportation Economics, 103, 1-14,
https://doi.org/10.1016/j.retrec.2023.101374

Nazmi, A., & Pressure, N. (2017). Investigating the changes of fares on the behavior change
of the Tehran Metro study. Economic Modeling Research Quarterly, 7 (26), 89-110.
https://doi.org/10.1080/17442508.2011.619660. (In Persian)

Nowak, W.P., & Savage, I. (2013). The cross elasticity between gasoline prices and transit
use: Evidence from Chicago. Transport policy, 29, 38-45.
http://dx.doi.org/10.1016/j.tranpol.2013.03.002

Park, H.J., & Fuller, W.A. (1995). Alternative estimators and unit root tests for the
autoregressive process. Journal of Time Series Analysis, 16 (4), 415-29.
http://dx.doi.org/10.1111/j.1467-9892.1995.tb00243.x

Perone J. S. (2002). Advantages and Disadvantages of Fare-Free Transit Policym. Florida:
University of Florida. https://digitalcommons.usf.edu/cutr_nctr/217

Pisarski, A. (1996). Commuting in America Il, The Second National Report On Commuting
Patterns and Trend. Lansdowne: VA, Eno Transportation Foundation Inc.
https://trid.trb.org/View/461400

Rahimi, A.M., Najafi, A., & Aboutalebi Esfahani, M. (2024). Development a Pricing Model
for Taxi Services (Case Study: Isfahan City). Road, 32 (121), 51-62.
https://doi.org/10.22034/road.2024.424705.2220

Rietveld, P., Bruinsma, F.R., & Van Vuuren, DJ. (2001). Coping with unreliability in public
transport chains: A case study for Netherlands. Transportation Research Part A: Policy and
Practice, 35 (6), 539-59. https://doi.org/10.1016/S0965-8564 (00)00006-9

Saberifar, R. (2019). Determining the effective factors in the formation of educational travel
patterns (Case study: Birjandi students' educational trips). Quarterly Journal of Human
Settlement Planning, 4, 185-198.
https://sanad.iau.ir/Journal/jshsp/Article/1031924/Full Text. (In Persian)

Saffarzadeh, M., &Rasouli, A. (2014). Optimal traffic congestion management with
intelligent toll collection from inner-city roads (Sadr multi-storey bridge). Civil
Infrastructure Research, 1, 39-48. https://doi.org/10.22091/cer.2014.574. (In Persian)
Scheiner, J.1., & Mundle, S.R. (1978). Cost Analysis of Current U.S. Surface Transit Fare
Collection Systems. Transportation Research Board, 10 (2), 170-184, N663, 60-62.
https://trid.trb.org/view/74130

Sepehr, M., Saffarzdeh, M., & Seyedabrishami, E. (2014). Evaluating Fare Policies on
Transit Users behaviour (Case study: BRT Tehran line seven). Tehran: Tarbiat Modares
University. https://elmnet.ir/doc/10860595-21202. (In Persian)

Shojaeian, M., Khodapanah, M., & Zarra-Nezhad, M. (2022). The Role of Fare and Gasoline
Price Shocks on the Behavioral Response of Passengers in Tehran Metropolitan for Using
Public Transportation (Metro, BRT, and Bus). Urban Economics and Planning, 3 (3), 134-
147. https://doi.org/10.22034/uep.2022.351389.1258. (In Persian)

h&floy;‘j w‘ﬁg‘or
Yy


https://doi.org/10.1016/j.retrec.2023.101374
https://doi.org/10.1080/17442508.2011.619660
https://digitalcommons.usf.edu/cutr_nctr/217
https://doi.org/10.22034/road.2024.424705.2220
https://sanad.iau.ir/Journal/jshsp/Article/1031924/FullText
https://doi.org/10.22091/cer.2014.574
https://trid.trb.org/view/74130
https://elmnet.ir/doc/10860595-21202
https://doi.org/10.22034/uep.2022.351389.1258
https://hsmsp.modares.ac.ir/article-21-79071-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-04-15]

Silver, K., Lopes, A., Vale, D., & Marques da Costa, N. (2023). The inequality effects of
public transport fare: The case of Lisbon's fare reform. Journal of Transport Geography,
112, 1-11. https://doi.org/10.1016/j.jtrange0.2023.103685

Singh, K. (2019). Can a free pass get more Delhi women to use public transport? New Delhi:
QUARTZ.

Stover, V.W., & Bae, C.H. (2011). Impact of gasoline prices on transit ridership in
Washington ~ State.  Transportation research record, 17 (1), 8-11.
http://dx.doi.org/10.3141/2217-02

Transportation Research Board. (2012). Highway Capacity Manual (HCM), Washington,
DC: National Research Council. https://www:.trb.org/Main/Blurbs/175169.aspx

Wang, MH. Ho, YS., & Fu, HZ. (2019). Global performance and development on
sustainable city based on natural science and social science research: A bibliometric
analysis. Science of the Total Environment, 666, 1245-54.

Yaden, D. (1998). Fareless Transit in the Portland Metropolitan Region, A Report of the
Fareless Transit System Research Workgroup prepared for Portland. Portland: Brinkeroff,
Quade, & Douglas, Inc.

Yang, L., & Huang, H. (2002). Observation of a Membrane Fusion Intermediate Structure.
Science, 297, 1877-1882. https://doi.org/10.1126/science.1074354

Yatskiv, ., Budilovich, E., & Gromule V. (2017). Accessibility to Riga public transport
services for transit passengers. Procedia Engineering. 187, 82-88.

Zhao, P. (2010). Sustainable urban expansion and transportation in a growing megacity:
Consequences of urban sprawl for mobility on the urban fringe of Beijing. Habitat
International, 34 (2), 236-43

Zoghi, H., Rahimof, K., & Alipourvavasri, M. (2019). Modeling freight freight in the road
transport network with the approach of fuel price increase, 11th Iran Transportation and
Traffic Engineering Conference. 2019 March 21, Theran.
https://civilica.com/doc/155024/certificate/print/. (In Persian)

a&floy:fj w‘,{:glof

Y¥


https://doi.org/10.1016/j.jtrangeo.2023.103685
https://www.trb.org/Main/Blurbs/175169.aspx
https://doi.org/10.1126/science.1074354
https://civilica.com/doc/155024/certificate/print/
https://hsmsp.modares.ac.ir/article-21-79071-en.html
http://www.tcpdf.org

