
THE ROLE OF SOCIO-PSYCHOLOGICAL FACTORS IN 

INFLUENCING TRAVEL BEHAVIOUR: CASE STUDY, 

DELHI 

 

 

 

 

 

SANDEEP GANDHI 

 
 
 

 

 

 

 

 

DEPARTMENT OF CIVIL ENGIEERING 

INDIAN INSTITUTE OF TECHNOLOGY DELHI 

OCTOBER 2019 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

©Indian Institute of Technology Delhi (IITD), New Delhi, 2019

      



THE ROLE OF SOCIO-PSYCHOLOGICAL FACTORS IN 

INFLUENCING TRAVEL BEHAVIOUR: CASE STUDY, 

DELHI 

 

by 

 

Sandeep Gandhi 
 

Department of Civil Engineering 

 
 

Submitted 

in fulfilment of the requirements of the degree of Doctor in Philosophy 

 

to the 

 

 

 

INDIAN INSTITUTE OF TECHNOLOGY DELHI 

OCTOBER 2019 
 



 

 

i 

Certificate 

 

This is to certify that the thesis entitled “The Role of Socio-psychological Factors in 

Influencing Travel Behaviour: Case Study Delhi” being submitted by Mr. Sandeep Gandhi 

to the Indian Institute of Technology Delhi, India, for the award of the degree of DOCTOR 

OF PHILOSOPHY, is a record of original bona fide research work carried out by him. 

Sandeep has worked under my guidance and supervision.  

To the best of my knowledge, the thesis has reached the requisite standard. The material 

contained in this thesis has not been submitted, in part or in full to any other university or 

institute for the award of any degree or diploma.  

Dated: October 2019  

 

 

(Prof. Geetam Tiwari)  

Professor 

Department of Civil Engineering  

Indian Institute of Technology Delhi  

  



 

 

iii 

Acknowledgements 

Firstly, I would like to express my sincere gratitude to my supervisor Prof. Geetam Tiwari, for the 

continuous support on my Ph.D study and related research, for her patience, motivation, and immense 

knowledge. Her guidance helped me sail through all the ups and downs in the research and writing of 

this thesis. I could not have imagined having a better supervisor and mentor for my Ph.D study. 

Besides my advisor, I would like to thank the rest of my thesis review committee: Prof. K. C. Iyer, Prof. 

Kalaga Ramachandra Rao and Prof. Niladri Chatterjee, for their insightful comments and 

encouragement, but also for the hard question which inspired me to widen my research from various 

perspectives. 

My sincere thanks also goes to Prof. Karin Schermelleh-Engel, for her invaluable guidance on my 

research. Without her continuous support and guidance, I would not have been able to complete this 

research. 

I thank my fellow doctoral students at TRIPP, IIT Delhi for the stimulating discussions and for their 

insightful guidance on topics that were challenging for me. Also I thank all the faculty and staff at 

TRIPP, IIT Delhi for their support on meeting the academic, technical and administrative requirements 

for the Ph. D. study.  

I would like to thank my colleagues at S G Architects, for holding the fort in days of my absence 

(physically or mentally). Without them it would not have been possible for me to devote the time and 

energy required for this Ph.D. study. 

I would also like to thank my friends Amit, Ashish, Kulvinder, Prateek, Raajeev, Bhavna, Geetika, 

Neelima and Sonal who kept me company over all these years have been a constant source of support 

and motivation. 

Last but not the least, I would like to thank my family: my late father for his words of wisdom and 

motivation, without his blessings I would not have embarked on this journey; my mother for being the 

pillar of support she has always been; my wife, Stuti, for bearing my share of the burden of our 

household while I pursued my academic goals, for her patience and faith in me; my daughters, Ishika 

and Manya, for their cheerful words of encouragement, and my brother for supporting me spiritually 

throughout writing this thesis and my life in general. 

I’d like to express my thanks to all of them and many others who I couldn’t mention here.  

 

Sandeep Gandhi 



 

 

iv 

Abstract 

 
 

With increasing use of private motorized modes for meeting growing travel demand, cities are 

faced with problems of accidents, emissions, congestion and an overall reduction in the quality 

of life. In developing countries like India, public transport provides affordable mobility to a 

majority of population which lacks access to private motorised modes. This underlines the 

importance of promoting these modes in Indian cities. However current efforts by planners and 

policy makers to limiting private transport use and to increase public transport ridership in 

cities like Delhi, have met with little success. This highlights the need to better understand 

commuter travel behaviour and the factors that affect them. 

Inclusion of socio-psychological variables, along with currently popular socio-material 

variables, is considered one of the potential means of better explaining travel behaviour. This 

research uses literature review to develop a hypothetical construct of an enhanced model of 

travel behaviour for Delhi, India using 21 socio-psychological and 5 socio-material variables. 

This construct has been tested using ‘structural equation modelling’ in Lisrel 10.0, for four 

different travel modes in Delhi, i.e. Car, Motorized Two Wheeler, Metro and Bus.  

Model outputs suggest that different predictor variables are significant in explaining travel 

behaviour for different modes. Socio-psychological predictor variables contribute almost 

entirely, while socio-material predictor variables alone have negligible contribution in 

explaining the variance of use behaviour for different travel modes in Delhi. The standard 

model which uses only currently popular socio-material independent variables, overestimates 

the contribution of such variables in explaining the variance of the dependent variable. This 

overestimation is controlled by the presence of socio-psychological variables, thereby 

contributing to a more accurate behaviour prediction. Analysis of contribution by different 

variables in explaining behaviour (in the socio-psychological model) suggests that ‘journey 

specific habits’ have a significant contribution in explaining variance of mode use behaviour 

for all travel modes. This suggests that for increasing public transport ridership, planning and 

policy measures for disincentivising private motorised vehicle use are as important as those for 

incentivising public transport use. 
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सार 

बढ़ती या(ा क* मांग को पूरा करने के 4लए 7नजी मोटर चा4लत साधन= के बढ़ते उपयोग के साथ, 

शहर दघुFटनाओं, उHसजFन, यातायात मI अवरोध और जीवन क* गुणवNा मI समO कमी क* समPयाओं 

का सामना कर रहे हQ। भारत जैसे Uवकासशील देश= मI, सावFज7नक पVरवहन बहुसंWयक आबादY को 

सPती ग7तशीलता Zदान करता है िजसके पास 7नजी मोटराइ]ड मोड तक पहंुच का अभाव है। यह 

भारतीय शहर= मI इन तरYक= को बढ़ावा देने के महHव को रेखां`कत करता है। हालाँ`क, 7नजी 

पVरवहन उपयोग को सी4मत करने और bदcलY जैसे शहर= मI सावFज7नक पVरवहन राइडर4शप को 

बढ़ाने के 4लए योजनाकार= और नी7त 7नमाFताओं के वतFमान Zयास= को थोड़ी सफलता 4मलY है। यह 

कfयूटर या(ा gयवहार और उhहI ZभाUवत करने वाले कारक= को बेहतर ढंग से समझने क* 

आवkयकता पर Zकाश डालता है। 

वतFमान मI लोकUZय सामािजक-भौ7तक चर के साथ-साथ सामािजक-मनोवैnा7नक चर को शा4मल 

करना, या(ा के बेहतर gयवहार के संभाUवत साधन= मI से एक माना जाता है। यह शोध 21 

सामािजक-मनोवैnा7नक और 5 सामािजक-भौ7तक कारक= का उपयोग करते हुए bदcलY, भारत के 

4लए या(ा gयवहार के एक उhनत मॉडल के काcप7नक 7नमाFण को Uवक4सत करने के 4लए साbहHय 

क* समीsा का उपयोग करता है। 4लtेल 10.0 मI bदcलY मI चार अलग-अलग यातायात साधन=, 

यानी कार, दो पbहया वाहन, मेwो और बस के 4लए ‘Pwyचरल समीकरण मॉड4लगं’का उपयोग करके 

इस 7नमाFण का परYsण `कया गया है। 

मॉडल के नतीज= का सुझाव है `क अलग-अलग यातायात साधन= के 4लए या(ा gयवहार क* gयाWया 

करने मI Uव4भhन पूवाFनुमानकताF कारक महHवपूणF हQ। सामािजक-मनोवैnा7नक पूवFसूचक कारक 

लगभग पूरY तरह से योगदान करते हQ, जब`क सामािजक-भौ7तक भUवzयवyता कारक= का अकेले 

bदcलY मI Uव4भhन या(ा साधन= के 4लए उपयोग gयवहार के Uवचरण को समझाने मI नग{य योगदान 

है। मानक मॉडल जो केवल वतFमान मI लोकUZय सामािजक-भौ7तक Pवतं( चर का उपयोग करता है, 

आ|}त कारक= के Uवचरण को समझाने मI ऐसे कारक= के योगदान को कम करता है। इस गलत 

अनुमान को सामािजक-मनोवैnा7नक कारक= क* उपिPथ7त �वारा 7नयं�(त `कया जाता है, िजससे एक 

अ|धक सटYक gयवहार भUवzयवाणी मI योगदान होता है। gयवहार क* gयाWया करने मI Uव4भhन 

कारक= �वारा योगदान का Uवkलेषण (सामािजक-मनोवैnा7नक मॉडल मI) बताता है `क सभी यातायात 

साधन= के 4लए साधन उपयोग gयवहार के Uवचरण को समझाने मI सfबं|धत या(ा Uव4शzट आदत= 

का महHवपूणF योगदान है। इससे पता चलता है `क सावFज7नक पVरवहन के या(ी बढ़ाने के 4लए, 

7नजी मोटर वाहन के उपयोग को काम करने क* योजना और नी7तगत उपाय सावFज7नक पVरवहन 

उपयोग को ZोHसाbहत करने के उपाय= िजतने हY महHवपूणF हQ। 
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