APPENDIX 1

Table A1. Summary Pune city system attributes (obtained from the result of data analysis) used for Initialisation of SD model
	Variables
	Results/Initialisation values
	Normal Growth Fractions
	Sources

	Population
	5057709
	Birth Rate: 0.024, Death rate 0.004
Immigration rate: 0.011, Out migration rate 0.0006
	[7]

	GDP
	40 Billion USD
	0.066
	[59]

	Employment in organised sector
	1370785

	
	

	Number of working hours per week
	40
	
	

	Man hours 
	2851232800 hours
	0.066
	

	GDP per man hour
	14.02 USD
	
	Household survey, 2013


	Trips generated per day
	5591258
	0.060
	

	Average Intensity of ICT use (among  working population) 
	2.54 hours per day 
	
	

	Average Intensity of ICT use for trip reduction (working on line in place of physical travel)
	1 to 8 hours per day
	
	

	Number of working days needing travel for work 
	255.5 
	
	

	Average trip distance 
	17.95 Kms
	
	

	Average current vehicular speed 
	20-25 Kms/ hour
	
	

	Improved speed 
	30-40 Kms/hour
	
	

	Share of distance travelled by train 
	5.99%
	0.1365
	

	Share of distance travelled by Bus
	12.78%
	
	

	Share of distance travelled by private vehicles
	81.23%
	
	

	Average passengers per Train
	250
	
	

	Average passengers per Bus
	40
	
	

	Average passengers per private vehicles
	2
	
	

	CO emissions in grams per km
	35 
	
	[8, 30, 62]

	VOC emissions grams per km
	11 
	
	

	NOx  emissions grams per km
	1.5
	
	

	PM emissions grams per km
	0.4
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Table A2 Income level, ICT usage and travel characteristics in Pune City

	Income range (Million USD)
	ICT Usage in hours per day
	Number of trips per day per household
	Average distance travelled per trip in Kms
	Reduction in number of trips per day in numbers and (%) 
	Reduction in travel distance per trip (Kms)
	Distance travelled by households per day
	Reduction in travel Distance by households per day in Kms and (%)

	0-0.005
	0.75
	5.45
	8.15
	          0.11      (2.00)
	1.20
	43.63
	6.55 (15.00)

	0.005-0.01
	1.6
	6.96
	12.20
	0.35 (5.00)
	2.80
	83.48
	19.48 (23.33)

	0.0101-0.015
	2.7
	6.92
	14.25
	0.69 (10.00)
	3.42
	96.92
	23.68 (24.43)

	0.0151-0.20
	3.1
	7.58
	18.25
	0.91 (12.00)
	4.50
	136.50
	34.13 (25.00)

	0.201-0.25
	3.4
	7.62
	21.75
	1.14 (15.00)
	4.80
	167.54
	36.55 (21.82)

	0.251-0.30
	3.7
	7.17
	20.65
	1.15 (16.00)
	5.20
	150.50
	37.27 (24.76

	0.301-0.35
	4.1
	7.83
	25.20
	1.41 (18.00)
	5.30
	195.65
	41.48 (21.20)

	0.351-0.40
	4.8
	7.84
	22.10
	1.57 (20.00)
	5.70
	172.33
	44.65 (25.91)

	>40
	5.4
	7.92
	26.55
	1.74 (22.00)
	5.90
	213.84
	46.73 (21.85)

	Average
	2.54
	7.25
	17.95
	1.01 (13.33)
	4.31
	136.20
	30.78  (22.59)


(The values in brackets are in %)















APPENDIX 3

Major equations used

Population (t) = Population (t - dt) + ∫Population (t - dt) * (Birth rate + Immigration rate – Death rate – Outmigration rate) * dt                                                    ...............Eq. (1)

Actual GDP (t) = [Normal man hours (t - dt) + ∫(Normal man hours rate (t-dt) * dt] [1-   proportion of man-hour loss due to travel/100] * GDP per man hour     ...............Eq. (2)
                     
Predicted GDP (t) = Actual GDP (t) + GDP earned because of savings in man hours due to use of ICT (t)                                                                                 ...............Eq. (3)

Per capita GDP (t) = Predicted GDP (t)/ Population (t)                           ...............Eq. (4)

Trips generated (t) = Trips generated (t - dt) + ∫Trips generated (t - dt)* Trip generation rate * dt                                                                                                     ...............Eq. (5)

Reduction in trips (%) = 4.548 Intensity of ICT use in hours-1.599         ..............Eq. (6)

Reduction in distance travelled (%) = 0.454 Intensity of ICT Use in (%) -0.454...Eq. (7)
 
Travel time saved (hours) = 0.437 ICT use in hours+0.179                     ...............Eq. (8)
                                   
Reduction in travel distance = Trips generated by different modes of vehicles [1- ((4.548Intensity of ICT use in hours-1.6)*Intensity of ICT use for socio-economic activities/100))]* average distance per trip                                              ...............Eq. (9)

Reduction in travel time = Reduction in travel distance/ Improved speed on account of reduction of traffic and change in travel pattern                                     ...............Eq. (10)

Reduction of vehicular emissions = [Total vehicular distance travelled by different modes in Kms (t) - reduction in vehicular distance travel by different modes because of change of travel pattern (t) * rate of different vehicular emissions       ... ............Eq. (11)
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[image: ]
Figure A1.  Regression analyses showing the relationship between income and ICT use, and between ICT use and reduction in trips, reduction in distance travelled and saving in travel time



















APPENDIX 5: MODEL MAP (STELLA)
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