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Urban transportation planning

Geetam Tiwari

INTRODUCTION

Urban transport systems and city patterns have a natural interdependency. 
Land-use patterns, population density and socioeconomic characteristics 
influence the choice of transport system; at the same time the presence of 
certain transport systems changes land accessibility and therefore land 
value, triggering a change in land-use pattern and city form. Therefore city 
and transport plans and policies prepared by the policy makers, experts 
and decision makers are expected to play an important role in influencing 
the future health of our cities. However, a large proportion of the urban 
populations in Asian and other low-income cities remain outside the for-
mal planning process. Survival compulsions force them to evolve as self-
organised systems. These systems rest on the innovative skills of people 
struggling to survive in a hostile environment and to meet their mobil-
ity and accessibility needs. Housing, employment and transport strategies 
adopted by this section of society are often termed as “informal housing, 
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informal employment and informal transport”. Squatter settlements all 
over the world are called informal settlements because they are not part 
of the official plan. The conventional definition of informal – unofficial, 
illegal or unplanned – denies people jobs in their home areas and denies 
them homes in the areas where they have gone to get jobs. Transport solu-
tions evolved by this section of society do not become part of official policy. 
Their existence is mostly viewed as creating problems for “normal traffic”. 
Formal plans have no place for informal transport. Therefore, most cities 
face a complex situation where investments are for formal plans, whereas 
the needs of a significant section of society are met by informal transport. 
Is this desirable or sustainable?

In this chapter, we discuss the processes of transport policy and plan-
ning in Indian cities and compare them with examples from some other 
cities around the world. Policies and plans adopted by different cities in 
different regions of the world have a striking similarity. Official plans for 
Mexico city, Shanghai or Delhi may be intended for different countries, 
and different regions, but the disconnect between the policy documents 
that emphasize sustainable transport solutions, recognizing the environ-
ment and health problems of the citizens, and the projects approved for 
construction that primarily address the needs of car users and promote 
large construction projects, have strong similarities across the world.

URBAN TRANSPORT IN INDIAN CITIES

Indian cities of all sizes face a crisis of urban transport. Despite investment 
in road infrastructure and plans for land use and transport development, 
all cities face the problems of congestion, traffic accidents and air and noise 
pollution. All these problems are on the increase. Large cities are facing a 
rapid growth in personal vehicles (two-wheelers and cars), and in medium 
and small cities different forms of intermediate public transport provided by 
the informal sector are struggling to meet the mobility demands of city resi-
dents. Several attempts have been made by planning authorities and experts 
to address these problems. The Rail India Technical and Economic Service 
(RITES) has summarised studies related to urban transport policy since 
1939 (RITES, 1998). A national urban transport policy was adopted by the 
Ministry of Urban Development in March 2006 (MoUD, 2006). Land-use 
master plans prepared for most metropolitan cities have a brief chapter 
on urban transport. Urban transport has been given a major emphasis in 
the Jawaharlal Nehru National Urban Renewable Mission (JNNURM) by 
offering financial assistance to the state and city governments in order to 
prepare comprehensive traffic and transport studies and grant assistance 
for implementing pedestrian, non-motorised transport and public transport 
friendly infrastructure. The government has repeatedly made statements 
regarding its commitment to providing safe and sustainable transport for 
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the masses. However, investments in road widening schemes and grade-
separated junctions, which primarily benefit personal vehicle users only 
(car and two-wheeler users), have dominated its expenditure. The total 
funds allocated for the transport sector in 2002–2003 were doubled in 
2006–2007. However, 80 per cent of the funds were allocated for road wid-
ening schemes. In 2006–2007, 60 per cent of the funds were earmarked for 
public transport, which primarily includes the metro system (Ministry of 
Transport and Power, Government of National Capital Territory of Delhi 
[GNCTD], 2006). Cars are owned by less than 10 per cent of the house-
holds in most Indian cities, except in Delhi. Therefore, an investment in 
car friendly infrastructure is not meant for the majority of the commuters.

In the name of promoting public transport, demands for rail-based sys-
tems – metro, light rail transit (LRT) and monorail – have been made by 
several cities. This is despite the fact that rail-based systems are capital 
intensive, and the existing metro systems in Kolkata, Chennai and Delhi 
are carrying less than 20 per cent of their available capacity. All three sys-
tems are running with operating losses. Without questioning the method-
ologies of demand projections and usage patterns, the government in Delhi 
has decided to expand the metro system. Similarly the state governments 
of Maharashtra, Karnatka and Andhra Pradesh have decided to invest in 
metro systems that will benefit only a small share of journeys.

TRANSPORT POLICY PLANNING

At the policy level, town and country planning organisations and develop-
ment authorities are expected to prepare their city master plans and city 
development plans. Since 1960, such plans have been prepared for several 
metropolitan cities. However, these plans have not been very effective in 
managing urban growth. Almost all cities have a slum population occupy-
ing land that is not earmarked for them.

The growth in any city is almost always accompanied with the expand-
ing size of the urban “informal economy”. Larger cities have more slums 
and squatter settlements. In the million-plus and megacities in India, 40–50 
per cent of the population live in informal housing (Misra, 1998). The ris-
ing cost of transport within the city combined with long working hours 
force the workers to live in proximity to their workplace. A large number 
of people living in these units are employed in the informal sector, provid-
ing various services to the outer areas of the city where new developments 
have been planned. The growth rate of squatter households, as compared 
to that of the non-squatters, is nearly four times higher in Delhi – we see a 
54.2 per cent growth in squatter households compared to a 12.3 per cent in 
non-squatter households (Hazard Centre, 1999).

Many of the urban population living in informal settlements are captive 
users of low-cost travel modes (walking and cycling) because many of these 
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residents cannot afford to pay even the low, subsidised fares for buses. For 
the poorest 28 per cent of the households, with monthly incomes of less 
than Rs. 2000, a single worker spends 25 per cent or more of their entire 
monthly income on daily round-trip bus fares. For those with incomes much 
less than Rs. 2000, the already-low bus fare is prohibitively expensive.

The impact of recent eviction and resettlement policies in Delhi has 
adversely affected a large number of poor households in the city. People who 
have been relocated have reduced access to jobs because the new residen-
tial locations are 10–15 km away from their previous residences. Hence all 
walking trips have to be replaced with motorised trips. Often, increased dis-
tance from the workplace has also meant increased travel time and expense.

The process of preparing master plans has been in place since 1960. Master 
plans are made to provide a long-term vision and guidance for the growth of 
the city. Yet Master Plan Delhi (MPD) 1981 and 2001 failed to provide effec-
tive guidance. In 2006, Delhi witnessed demolition of non-compliant uses on 
a large scale. Why is it that after nearly 50 years of master planning, cities are 
still struggling to meet the needs of the city residents? A large section of the 
city population continue to be called “illegal” residents. Is it because of poor 
plans, or poor implementation, or a lack of resource or expertise?

CAPTIVE USERS

Travel patterns for people living in informal housing or slums are very 
different from residents in formal housing (Table 1.1). Bicycles and walk-
ing account for 66 per cent of commuter trips for those in the informal 
sector. The formal sector is dependent on buses, cars and two-wheelers. 

Table 1.1  Commuting patterns of high- and low-income 
households in Delhi (1999) and Mumbai (2004)

High-income householdsa Low-income householdsb

Delhi Mumbaic Delhi Mumbai

Cycle 3 3.5 39 6
Bus 36 15 32 14.5
Car 28 3.6 0 0
SC/MC 29 8.5 3 .7
Auto 2 2.1 1 1.3
Rail 21 2 16
Others 1.1 2.
Walk 2 45 22 61

Notes: a Indian Institute of Technology (IIT) survey of high- and middle-
income households (average income Rs. 7000 per month). b IIT sur-
vey of low-income households (average income Rs. 2000 per 
month). c Baker et al. (2004). SC/MC: Scooter cycle/Motorcycle – 
two-wheeled motorised vehicle, Auto: Autorickshaw – a three-
wheeled motorised vehicle.
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This implies that despite high risks and a hostile infrastructure, low-cost 
modes exist because users of these modes do not have any choice – they are 
captive users.

ROLE OF THE INFORMAL SECTOR 
AND PARATRANSIT

Urban travel in Indian cities is predominantly walking, cycling and pub-
lic transport, including intermediate public transport (IPT). The variation 
in modal shares among these three seems to show a relationship between 
city size and per capita income. Small- and medium-sized cities (such as 
Kanpur and Ahmedabad) have a lower per capita income than the mega-
cities. Therefore, the dependence on cycle rickshaws and cycles is greater 
than it is in larger cities. Delhi is showing declining trends in the three-
wheeler population because of restrictions on fuel and the age of public 
transport vehicles.

Cities with populations of 0.1 million to 0.5 million are characterised by 
short trip lengths, medium density (~400–800 persons/ha) and mixed land-
use patterns. Nearly 50 per cent of the trips are by walking and bicycles, 
and another 30 per cent are by paratransit. The two-wheeler share ranges 
from 15 per cent to 40 per cent in some cities and car share remains below 
5 per cent (RITES, 1998). Organised public transport services under the 
public sector exists in few cities; however, several state-run corporations 
have been found to be financially unviable in the past and have been closed. 
In some cities, private buses have recently been introduced, but the bus 
transport operation is predominantly under the public sector. IPT modes 
such as tempo, auto and cycle rickshaws assume importance as they are 
necessary to meet travel demands in medium-sized cities in India such as 
Hubli, Varanasi, Kanpur and Vijayawada. However, there is no policy or 
project that can improve the operation of paratransit modes. Often, fare 
policy stipulated by the government is not honoured by the operators, and 
also the road infrastructure may not include facilities for these modes. As 
a result, the operators have to violate legal policies to survive in the city.

Public transport is the predominant mode of motorised travel in mega-
cities. Buses carry 20–65 per cent of the total trips excluding walk trips. 
Despite a significant share of work trips catered to by public transport, the 
presence and interaction of different types of vehicles create a complex driv-
ing environment. Preference for using buses for journeying to work is high 
by people whose average income is at least 50 per cent more than the aver-
age per capita income of the city as a whole (CRRI, 1998). Although an 
increase in fares may or may not reduce the ridership levels, it will certainly 
affect the modal preference of a large number of lower-income people who 
spend 10–20 per cent of their monthly income on transport. A survey result 
shows that nearly 60 per cent of the respondents found that the minimum 
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cost of journey-to-work trips by public transport (less than Rs. 2 per trip) 
unacceptable (CRRI, 1998). Even the minimum cost of public transport 
trips accounts for 20–30 per cent of family income for nearly 50 per cent of 
the city population living in unauthorised settlements. This section of the 
population is very sensitive to the slightest variation in the cost of public 
transport. In outer areas of Delhi, the presence of non-motorised vehicles 
and pedestrians on some of the important intercity highways with compara-
tively long trip lengths shows that a large number of people use these modes 
because they have no other option. Since a subsidised public transport 
system remains cost prohibitive for a large segment of the population, we 
should note that the market mechanisms may successfully reduce the level of 
subsidies; however, they would eliminate certain options for city residents.

The RITES (1998) projected modal shares show that in future bicycles 
and non-motorised vehicles (NMVs) will continue to carry a large number 
of trips in cities of all sizes. Public transport trips will be in the range of 
25–35 per cent of the total number of trips. Walking trips will constitute 
50–60 per cent of total trips. Despite a high share of walk trips and trips 
by non-motorised modes, the transport infrastructure does not include any 
facilities for these modes.

ALTERNATE TRANSPORT SOLUTIONS

Traffic and transport improvement proposals prepared by consultants 
before the JNNURM included proposals for road widening, grade-sepa-
rated junctions and metro systems. These projects were justified on the 
basis of forecasts for the next 20 years.

While the road widening and junction improvement schemes were 
implemented in a few cities, public transport remained in the reports only 
because the finances required for metro projects were beyond the capacity 
of state or city governments.

ROAD IMPROVEMENT PROJECTS

Several Indian cities have constructed or made plans for new flyovers. 
The justification for flyover construction is to reduce long delays at inter-
sections and provide uninterrupted movement for long-distance traffic. 
However, flyover construction cannot provide long-term solutions because 
it improves journey times for only a small section of the road for cars that 
form only 20–25 per cent of the total commuter trips in a city like Delhi. 
In other cities, car trips are less than 20 per cent. It does not have any ben-
efits for bus commuters because bus stop locations are shifted away from 
the intersection, increasing the walking distance for changing buses which 
go in different directions. With an increase in the speed of road vehicles, 
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bus commuters as well as other pedestrians find it difficult to cross the 
road. Thus, flyovers result in short-term benefits for car users at the cost 
of increasing traffic hazards and inconveniencing other road users. They 
also encourage people to use cars and two-wheelers and to move away 
from public transport, walking and bicycling. This results in more vehicles, 
congestion and pollution on the roads. A careful look at the road wid-
ening and junction improvement schemes shows that widening has been 
done by reducing the space for pedestrians. Not a single city in India has 
implemented facilities for bicycles, public transport buses or IPT vehicles 
like three-wheelers and rickshaws. Junction improvement schemes have 
included creating free left-turns, shifting bus stops away from the junction 
and creating grade-separated junctions. In other words, investment in road 
infrastructure improvement has meant facilities for vehicles that carry a 
much smaller share of total trips compared to the trips by pedestrians and 
non-motorised vehicles.

PUBLIC TRANSPORT PROJECTS

Different Indian cities are either implementing or looking at new transport 
systems, be they metros, high-capacity buses or sky buses. The argument 
given for introducing new technologies is to serve the high-density demands 
expected on a few corridors in the city. In the last 15 years, comprehensive 
traffic and transport plans have been made for at least 15 cities. Travel fore-
casts for next 30–40 years have been used to justify the proposal of LRT or 
metro systems. Other than Delhi, no other city has been able to implement 
these recommendations. Travel demand depends upon city size, trip length, 
location and density of jobs and residences, and other socio-economic con-
ditions. A high-capacity system requires that the demand for it should exist 
within walking or easily accessible distance. This requires a very high-den-
sity development within the catchment area of the rail system. In Hong 
Kong and Singapore, high-rise buildings along the metro corridor provide 
a high density of residences as well as jobs. Therefore, the capacity provided 
by the metro can be well utilised. Indian cities have high-density develop-
ments in the form of urban slums. Even a subsidised metro system is too 
expensive for slum-dwellers. Therefore, the demand for metro systems in 
Indian cities is low. This is the reason that the Kolkata, Chennai and Delhi 
metro systems are carrying less than 20 per cent of the available capacity. 
The metro and LRT have low social cost in terms of energy consumption 
and pollution only when the system runs to its capacity. Since the supply 
exceeds the demand, the system runs at a loss. System demand is dependent 
on the ease of access, low fares and dependability. The metro is a capi-
tal-intensive system (Rs. 200–300 crore/km). It is suitable for meeting the 
mobility requirements of less than 20 per cent of the city residents because 
Indian cities have a medium-density development of middle-income groups. 
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For the same price, 30–50 km of bus network can be developed including 
the use of modern buses. This would benefit 30–50 times more people than 
a metro system. The cost of single metro trip is at least Rs. 45 compared 
to Rs. 15 for a bus trip. Since cars and personal two-wheelers provide a 
flexible door-to-door service, it is not easy to attract these users to a metro, 
even if they can afford the cost. Tickets on the metro have to be subsidised 
at least 10–15 times more than a bus ticket for the same journey.

The efficiency and viability of these systems has to be judged in terms of 
how well they can serve an individual trip, how many people can benefit for 
the same investment and how flexible the system is in meeting the changing 
demands of the city. The metro, LRT and sky bus are all capital-intensive 
systems and hence cannot match the extensive coverage provided by the 
road-based systems. All three require a high density of population that can 
afford the price of rail-based systems living along the corridor. This is not 
the case in most Indian cities. Therefore rail-based systems have to depend 
on buses, three-wheelers and rickshaws as feeder modes to increase their 
catchment area. A large number of people should be able to access the 
metro without depending on a feeder mode. Only long-distance travellers 
(trip length at least 15 km) are likely to use a feeder mode. Therefore, in 
order to realise the social benefits of metro systems the city structure has to 
change completely. The advantage of a road-based mass transport system is 
that, at a cost of one-tenth to one-twentieth of that of other mass transport 
systems, a high-quality public transport system can be provided within 
walking distance. Since the catchment area of a road system depends on 
the extent of the road network, road-based systems are capable of reaching 
almost 80 per cent of the city population. Access to this system includes 
improved and safe pedestrian paths. If this is done, this system will be 
able to match the convenience and flexibility provided by private modes. 
Consequently, we can expect a high demand and, therefore, better capacity 
utilisation of this system. One of the major drawbacks of rail-based systems 
all over the world, including in Kolkata, Chennai and Delhi, has been their 
low-capacity utilisation. Even if better feeder trip systems are planned, 
capacity utilisation is not expected to change because only long trips (lon-
ger than 15 km) will benefit from these systems. Bogota and Curitiba, both 
considered model public transport systems, have decided to expand their 
bus rapid transport (BRT) system in order to serve the whole city with pub-
lic transport that does not require subsidy, that restricts car usage and has 
a major impact on safety, pollution and energy consumption.

WHAT IS THE IMPACT OF NUTP AND JNNURM?

Under JNNURM, the government of India has identified 63 cities for the 
provision of assistance to upgrade the infrastructure. Detailed guidelines 
have been provided to ensure that public transport gets priority in these 
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cities. For getting approval for transport projects, the guidelines recom-
mend that the transport infrastructure improvement schemes have to be in 
compliance with the National Urban Transport Policy (NUTP). Since the 
focus of the NUTP is public transport, pedestrians and bicycles, cities are 
modifying the earlier road expansion projects to BRT- and bicycle-inclusive 
plans. BRT- and bicycle-inclusive plans for five cities have been approved 
by the central government and another five cities are at different stages of 
preparation. However, pedestrian and bicycle facilities are not the focus 
of these projects. In a six-lane arterial road, two lanes are reserved for 
public transport buses; however, there is a reluctance to provide quality 
facilities for pedestrians and bicyclists. This is reflected in the priority for 
space allocation for various modes in a restricted right of way. In order to 
accommodate two lanes for cars and an exclusive lane for buses, pedestri-
ans and bicyclists have been given less space than desirable. This is despite 
the fact that nearly 50 per cent of trips are either by pedestrians, bicycles or 
IPT systems. The main motivation for preparing BRT projects has been to 
become eligible for the grant aid offered by the central government at the 
earliest opportunity. It is yet to be seen whether public transport, NMV 
and pedestrian friendly infrastructure is created when these projects are 
implemented.

The implementation of the BRTS has commenced in Delhi. However at 
times it seems that accommodating the demands of the major stakeholders 
of the “transport industry" – the Delhi Metro Rail Corporation (DMRC), 
the public works department, the light rail and monorail industry – in the 
planning and investment agenda is the primary focus. The first phase of the 
metro is carrying 20 per cent of the projected trips and facing operating 
cost losses, yet extensions of the metro line are being actively pursued by 
the government – both by the bureaucracy and the politicians. Providing 
an efficient and safe transport for the masses, and using public money in 
the most efficient way, is not the driving force for implementing the BRTS 
in Delhi. The company that has been appointed to implement the project 
– Delhi Integrated Multimodal Transport System (DIMTS) – is also prepar-
ing plans for light rail transit and monorail. The BRTS road designs have 
been modified to “improve” car flow so that after the construction of the 
BRTS lanes, car users are not inconvenienced, even if it means reduced level 
of service for pedestrian and bicycle facilities.

TRENDS IN OTHER REGIONS

The rapidly expanding cities in other parts of the world (such as Shanghai, 
Mexico City and Johannesburg) are characterized by a significant pro-
portion of the city population being dependent on the informal sector. A 
majority of the population is dependent on walking, bicycling and pub-
lic transport. Automobile mobility is still the preserve of the minority. 
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Historically these three expanding cites – Shanghai, Mexico City and 
Johannesburg – have been different in many aspects. Shanghai, until the 
mid-1980s, had a controlled economy and invested in public housing and 
bicycle infrastructure. A large number of people employed in the infor-
mal sector were counted in the floating population. However, since the 
opening of the economy, major changes were brought about in government 
policy and the car industry was declared a pillar industry in China; in 
the last decade, elevated highways, satellite towns and monofunctional dis-
tricts have put human-scale transport infrastructure on the back burner. 
Shanghai’s official policy is to reduce cycling, which led to a drop from 
almost 40 per cent to 25 per cent of all trips between 1995 and 2004. The 
city is successful in attracting greater car use, which doubled during the 
same period, leading to increased average commuting distances of up to 70 
per cent. In Mexico City, hundreds of thousands of houses built in outly-
ing districts like Ciudad Neza were considered asentamientos irregulars 
or asentamientos paracaidistas. However, since the official policies have 
supported them and investments in upgrading the infrastructure have been 
made, the housing colony that started as traditional squatter settlements 
has been transformed into a vibrant city of 1.5 million people. A large num-
ber of businesses have been set up within the settlement, providing nearly 
65 per cent of jobs for the residents. Despite this, the current policies have 
been focusing on creating a Santa Fe-like development, which is designed 
as a multifunctional cityscape, including corporate towers and commercial 
facilities characterised by a highly exclusionary character. Around 50,000 
minibuses and microbuses handle a majority of the trips in Mexico City; 
however 40 per cent of the city’s transport budget between 2000 and 2006 
was spent on its Segundo Piso, an elevated highway used by less than 1 per 
cent of its residents. Johannesburg has a history of apartheid. Like most 
other cities of the global south, a large part of the local economy is gener-
ally thought of as informal. The informal sector is growing very rapidly. It 
accounts for a sixth of all jobs. The apartheid legacy manifests itself in the 
contrasts between Soweto and Johannesburg, both of which are integral 
parts of the same city. Like many other apartheid cities, Johannesburg also 
has a sprawling reality with density levels that are too low for public trans-
port. At the same time there is high population density in townships like 
Soweto and other informal settlements that have mushroomed on the out-
skirts of the city. In the apartheid era, these were deliberately surrounded 
by high-speed freeways and rail lines, acting like moats to keep people in 
rather than out. Johannesburg’s public space has been taken over by traffic, 
as is shockingly illustrated by its annual accident statistics of 56 fatalities 
per 100,000 inhabitants compared to 3 in London and 7 in Mexico City. 
The city seems to have surrendered to the safe, private environments of 
shopping malls. Marginalisation and containment, planned under apart-
heid, has been perpetuated in the post-apartheid period. The percentage 
of stranded people who walk to work (often in dangerous circumstances) 
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for more than 30 minutes, because they cannot afford any form of public 
transport, has increased. About 46 per cent of households are spending 
more than 10 per cent of their income on transport. Minibus taxis, the 
major public transport mode, receive no operating subsidy. But the provin-
cial government is planning to invest US $2.7 billion for a rapid rail project.

It is clear that in the name of development and progress, auto-based 
mobility solutions have dominated the public transport policy agenda and 
investment in these rapidly expanding cities. Sustainable transport con-
cepts are used more to promote capital-intensive systems like heavy rail, 
which may not have an extensive catchment area but require huge capi-
tal. Modes of transport that are used by a majority of the people, such as 
walking, cycling and microbuses, do not become the focus of a sustainable 
transport policy agenda. At the same time the mature cities that developed 
around rail-based public transport networks, ended up becoming depen-
dent on automobile-based mobility. In the last decade there have been 
serious efforts towards a more sustainable approach, which includes pro-
motion of bicycling, bus transport and pedestrianisation. However, despite 
investments and expertise, the process of moving towards public transport 
and non-motorized mobility has been rather slow.

CURRENT KNOWLEDGE BASE

The current understanding of sustainable transport policies recommends 
mixed land-use patterns and high densities in cities. This ensures short trip 
lengths suitable for walking and bicycling trips. In comparison to cities in 
the West, cities in low-income countries consume less transport energy. 
High densities, intensely mixed land use, short trip distances and a high 
share of walking and non-motorised transport characterise these urban 
centres. However, their transport and land-use patterns are so confounded 
by the spectre of poverty and high levels of complexity that it becomes diffi-
cult to analyse their characteristics using the same indices as used for cities 
in highly motorised countries (HMCs).

Land-use policy can influence city density, structure, diversity and local 
design to influence urban air pollution and promote sustainable transport 
(Gwilliam, Kojima and Johnson, 2004). In response to these recommenda-
tions, cities plan high-rise structures, commercial centres close to metro 
stops, and pedestrian and bicycle facilities in residential areas. However, a 
high-density population existing in slums and street vendors near the bus 
stops and along the roads are not considered desirable for sustainability. 
Three-wheelers and rickshaws are believed to create congestion. The cur-
rent knowledge of city planning processes and transport systems does not 
have solutions for the existing complexities.

The idea of sustainability in low-income cities and mature Western cities 
may well be different. In Delhi, environmental concerns end up in measures 
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to “clean” the city of pollution and traffic congestion. Both of these at times 
hurt the poor by evicting them from the city centres and industrial jobs 
or by increasing the costs of transport. There is a conflict in the meaning 
of sustainability for the rich and the poor. For the rich, sustainability can 
be achieved through technological fixes – cleaner engines, fuels and metro 
systems. For the poor, sustainability is a lifestyle and employment issue bet-
ter addressed by city form, land use and accessibility issues. This conflict 
manifests itself politically, with no easy or quick solutions.

ROAD TO FUTURE TRANSPORT

The growing cities, mostly in Asia, Africa and Latin America, are charac-
terised by diversity and heterogeneity in socioeconomic conditions. These 
megacities are agglomerations of several small cities having multiple econ-
omies, in close proximity to each other. One economy serves the needs 
of the affluent and features modern technologies, formal markets and the 
outward appearance of developed countries. The other serves disadvan-
taged groups and is marked by traditional technologies, informal markets 
and moderate to severe levels of economic and political deprivation. A 
majority of the population is dependent on walking, bicycling and public 
transport. Automobile mobility is still in the preserve of the minority. The 
current understanding of transportation issues in these cities has prompted 
“improvements” in the transport situation by breaking up public spaces 
for the uninterrupted movement of private vehicles. Improvement in road 
capacity in these cities has meant reducing pedestrian and bicycle facilities, 
removing street vendors, restricting pedestrian movements and construct-
ing grade-separated junctions.

If sustainable transport is to be promoted, then the following must be 
kept in mind:

 1. Stricter emission laws in the West did not reduce total emissions in the 
West.

 2. At present, many low-income countries have a desirable modal share. 
The challenge is to preserve this in the future amid growing car and 
two-wheeler ownership rates.

 3. If the current shares of walking, bicycling and use of public transport  
have to be preserved and encouraged, then clean technology alone 
is not sufficient. Implementation of safe infrastructure for walking, 
bicycling and public transport will have to be prioritised.

 4. Sustainable transport needs inclusive cities, and inclusive cities are 
also safe cities. Sustainable transport takes us beyond physical infra-
structure. It also provides the opportunity for honest living. Inclusive 
streets ensure not only safe mobility, with reduced risks of traffic 
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accidents, but also reduced street crime and better social cohesion, 
making public transport attractive and the preferred choice for 
commuting.

Over the last decade, there have been serious efforts in several cities to 
put land-use and transport strategies closer together. However, despite 
investments and expertise, the process of moving towards more sustain-
able urban structures where movement is based on public transport and 
non-motorised mobility has been rather slow. If cities in the future will 
have to rely on sustainable transport, then we have to move fast towards 
understanding the forces that promote car use.
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Chapter 2

From myth to science in urban 
and transport planning
From uncontrolled to controlled and responsible 
urban development in transport planning

Hermann Knof lacher

INTRODUCTION

It sounds astonishing to talk about myths in a world dominated by natural sci-
ence and rationality, and it is even more astonishing that this should happen in 
the transport-engineering and urban planning world. In human history myths 
were always appearing when society was not able to understand or explain 
phenomena in the surrounding environment. For thousands of years these 
myths were related to natural phenomena from our universe and our natural 
environment. When natural science began to discover and explain the mecha-
nisms behind these visible phenomena, these kind of myths disappeared.

One of the dreams of mankind – that of effortless, convenient and fast 
physical transport – became reality when the steam engine, and later the 
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combustion engine, came into use for transport. The effects of these won-
derful new things have not been understood till recently, especially by those 
responsible for planning, building and operating these inventions from the 
19th century, and we need to take account of the effects these changes will 
produce. Things in this technically dominated field happen outside the per-
ceptional borders of our senses, without direct feedback to our actions. The 
causal loop between cause and effect is cut, and this is the breeding ground 
for the myths that now exist in many kinds of technology as well as being 
the breeding ground for ideas and principles in the prevailing transport 
engineering and urban planning societies.

THE SOCIAL SYSTEM AND THE URBAN STRUCTURE

Settlements and cities have not just happened or and were not just “founded” 
by somebody, as is written in many textbooks for urban planning. The 
precondition for any built settlement is a society that has developed a level 
of social cohesion for common sense and a developed social structure and 
social behavior. The city is therefore the built expression of the social struc-
ture of the society that created the city.

Historical urban structures are the physical containers of knowledge for 
over 10,000 years of social development toward the creation of a sustain-
able society.

In this way many societies failed if they made mistakes by overexploiting 
the resources for urban life and/or the human resources of the city popula-
tion. These cities and their societies have disappeared over time. The social 
system in an urban structure means that, over the whole history of urban 
life, people have devoted a certain amount of their personal energy toward 
the construction and maintenance of the urban system they lived in. Only a 
few, the rich or the powerful, were able to separate themselves from society 
or from the social network of the urban population, as long as this society 
accepted their extraordinary position or was supportive of it.

For millennia, the body energy of pedestrians, the main mode of ubran 
mobility, was limited and therefore cities could only be sustainable when 
taking into account these limitations by creating a well-balanced structure 
(trade-off) between the private and public spaces of and for their citizens. 
All sustainable urban structures have, therefore, a finely tuned public space, 
which we call the urban street network, created on a human scale with a 
network width (distance between streets or pedestrian passages between or 
through the buildings) of about 20–50 meters. This life-supporting urban 
street network can be found in all the historical urban structures of cities 
around the world. Modern transport science can now prove the necessity 
of this kind of structure since the relationship between the acceptability of 
walking distance and body energy consumption, a “law of human behav-
ior,” was also discovered in these historical structures (Knoflacher 1981a,b).
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FASCINATION OF ARTIFICIALLY DRIVEN 
TRANSPORT MODES – THE VEHICLE AND 
THE TRANSPORT INFRASTRUCTURE

When the steam engine was connected with wheels and put on rails to 
enable movement the situation in the physical patterns of built environ-
ments began to change. When rails were introduced the main effects were 
the ability to transport large quantities of goods at high speeds indepen-
dently from local energy sources and to move masses of people between 
distant places. The effect on the cities was not so great, since the local 
transport systems were still dominated by pedestrians, horses and ox carts. 
In the second half of the 19th century, public transport was introduced 
in larger cities in the form of street cars, traveling at a speed four to five 
times that of pedestrians. The city size could now exceed the former limit 
of about 800,000 people to 1 million to 10 million, or even more. Some 
societies, such as those in China, were clever enough to cycle, also an inven-
tion of the 19th century, as a kind of sustainable mass transport mode, one 
of the cleverest mechanical modes ever invented. But still human body’s 
energy had to be used. Slightly older than the cycle (draisine or velociped 
[1817–1819]) is the car (the 1784 steam carriage of W. Murdoch and the 
1801 full-sized road vehicle designed by Richard Trevithick). The car has 
replaced human body energy in creating movement and putting the driver 
in a convenient sitting position, giving him the expression that he can “fly 
over the ground”, conveniently and effortlessly. Modern science knows that 
car drivers use less than one-third of the body energy per minute compared 
to pedestrians, but can move 10 or 20 times faster. For human perception, 
this is really a miracle; for traditional transport system planners and politi-
cians, it is the base of the myth that travel time is saved in urban transport 
systems.

THE MIRACLE OF EFFORTLESS, 
INDIVIDUAL MOBILITY – THE CAR AND 
ITS EFFECT ON THE URBAN SYSTEM

Since there was some public space available, this new, effortless, individual 
mode of the car had most of the advantages and opportunities compared 
with existing transport modes from the outset. This development was sup-
ported by “experts” and used by institutions like technical universities, 
where students could learn about the physics of these new mechanical 
modes. Transport engineers were trained to provide the infrastructure, the 
operation and the maintenance of this wonderful system in principle to 
fulfill what was called the “travel demand” of the industry and later what 
they called “society”. Speed needs space due to the limitations of human 
senses, which were not developed for reactions at high speeds but rather 
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for pedestrian speeds, in terms of reacting in a responsible manner in time 
and space. It is very important to distinguish between public transport and 
private cars. Public transport is a so-called closed system, with controlled 
access at certain stopping points and clear transportation conditions and 
responsibilities. Car traffic is a so-called open system – as it has been devel-
oped so far – with uncontrolled access and without a clear responsibility. 
The responsibility split between system users, administrations, land own-
ers, etc. had already had a certain effect on the urban structure as has 
been explained before. But compared to the effects of cars on the urban 
structure, that effect was of minor importance. Cars are “eating up” public 
space 

 (a) by parking
 (b) for movement.

When vehicles are moving the space needed increases by the square of the 
speed due to the braking distance. Since public space in a human-scale 
city is limited, car traffic became what we currently call congestion. The 
multifunctionality of the urban road system was given up for the benefit 
of the free movement of cars. The precious and highly valued public space 
was downgraded for two purposes, driving with speed and parking, with-
out any compensation to society. Traffic engineers were focused toward 
mechanical transport modes but nothing else, an approach that was very 
narrow minded. Architects were educated to build houses without any tak-
ing account of the complex social structure of the urban framework. These 
two disciplines began to transform cities everywhere, but with no idea and 
no education about the effects these activities would produce on the envi-
ronment, traffic safety and society. To have well-meaning intentions with-
out knowing the real system effects is a terrible kind of irresponsibility, and 
this is the general situation today.

TRAFFIC ENGINEERING – AMERICANISM IN 
THE TRANSPORT SYSTEM FROM A COUNTRY 
WITHOUT AN URBAN HISTORY

America was the continent in which European inventions in the transport 
sector became an industrial product: the car. Since Native American soci-
ety was all but extinguished the country was thinly populated and had no 
historical urban structures. To control these open spaces the car was ideal. 
In Europe, where the use of motorized transport started at the same time 
as in the United States, the process was stopped by the Second World War. 
After the end of the war, car traffic began to influence the settlements in the 
United States in a totally different manner compared to the whole human 
history: new settlements were called cities, but they were not cities at all; 
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they were what, in Europe, would be termed “urban sprawl”. Space had 
no value any more. There was plenty of space available to be paved with 
motorways and parking lots.

Society was not important in this world of cheap energy flow; it was 
much more about what we call individualism or egoism in a race for per-
sonal wealth, which is still the dominating paradigm today, not only in 
the United States but also in other systems, which cannot be called societ-
ies any more. The construction of motorways for free movement of cars 
was the main focus for traffic engineers and urban planners. Everything 
else had to be subordinated. American urban transport planners had till 
today no idea what a real city at a human scale would be like. Even famous 
sociologists like Jane Jacobs are not able to express and describe a real 
human-scale city, because they are totally captured by the presence of cars 
in the urban space. This kind of American traffic engineering became the 
dominant paradigm for transport and urban planning in most of the other 
countries of the globe, where engineers and urban planners applied this 
narrow-minded principle in an uncritical way. In many of the countries 
the precious urban structure from the past was ruthless damaged for the 
benefits of so-called free car flows.

INDIVIDUAL EXPERIENCE AND SYSTEM EFFECTS

It seems obvious that this wonderful mechanical mode – the car – enhanced 
what we call “mobility”, because the term mobility was restricted to car 
driving. People’s personal experiences showed everybody that driving a car 
“saves time” because you can drive from A to B in a shorter time compared 
with other modes. Time-saving by increasing speed was the most impor-
tant basic indicator for the calculations of benefits for the investments in 
fast transport systems. The real system behavior was not understood so 
far by most of the experts working in this field. For about 30 years the 
body of researchers and practitioners have understood that, in the trans-
port system, no time-savings can occur if speeds are increased. It is not 
only that the travel time budget remains constant even if the speed of the 
system increases, but also that the travel time distribution among different 
transport users with different speeds is the same. There is enough empiri-
cal evidence that this has been happening everywhere around the globe 
and there is no empirical evidence to contradict these facts. Scientifically 
based transport and urban planners therefore deal in a quite different man-
ner with speed. If speed is increasing, then the distances are increasing, 
and this is changing the urban structures. Multifunctionality and variety 
is only possible and sustainable in a transport system with low speeds. 
If we increase the speed the sustainable urban structure is destroyed and 
replaced by urban sprawl – mainly for housing and the concentration of 
economic activities in places chosen by industry and not controlled any 
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more by the society. Fast transport systems make urban administrations 
and even country administrations helpless. High speeds benefit big corpo-
rations and centralized financial powers. High-speed individuals – if they 
are rich enough – as well as corporations or big companies get the opportu-
nity for a free choice of location. However, society and their elected bodies 
are losing their power, because that power is limited at the administrative 
borders. The new plutocratism, whether private or corporate, is now able 
to play the different interested parties against each other. This is happening 
now on the community level, the country level and the state level as well as 
on the international level. There is only one group of winners: international 
corporations without space limitations. The loser is everybody else. When 
sprawl is the built environment of a socially degraded society there is a step 
backward from more than 10,000 years of human development. It is the 
result of the extrapolation of individual experience on the system. They 
are not the system, but the constituents of the system with new emerging 
attributes, never experienced before. The calculations are based on illicit 
extrapolations of personal experiences and plausibility. They calculate ben-
efits from travel time savings in the system in which reduction of travel time 
by enhancement of speed doesn’t exist. It is much more the behavior of a 
guild than one of science.

URBAN AND TRANSPORT PLANNING 
AND RESPONSIBILITY FOR SYSTEM 
BEHAVIOR – THE PARADIGM CHANGE

Science based on theory and empirical evidence has provided enough knowl-
edge during the last 30 years to prevent the mistakes in these fields from the 
last 150 years from happening again. Following basic system behavior facts 
have to be taken into account:

There is no growth of mobility in the system if we define mobility in a 
scientifically sound manner. Mobility can only be defined if it is purpose-
related. Nobody leaves home without any purpose. The cause of each trip 
is the unmet need at home, e.g., work, shopping, etc. The number of pur-
poses has not changed with the changing transport environment. People 
are going to work, school, shopping, for social contacts, leisure and other 
purposes just as they did before the transport system became mechanized, 
so the number of trips is the same. If car trips are increasing, all other kinds 
of trips are decreasing by the same amount. The total number of trips there-
fore remains the same. What we can change is the kind of mobility, but not 
the mobility itself. A person who is talking about increasing mobility is 
talking about an unrealistic system. 

The second fact is the constancy of travel time. Transport speed can-
not save time in the system, it can only change the distances. A good 
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urban structure can fulfill all the needs of society with a minimum of 
distances – this is the basis of cities. The duty of urban transport plan-
ners is therefore to minimize trip lengths by creating a complex mul-
tifunctional urban structure with a minimum amount of public space 
for movements and a maximum of functionality in this public space. 
This is only possible if low speeds dominate. Allowing cars to park in 
public spaces is wasteful of public space and money. So no parking can 
be allowed on streets and roads, only efficient public transport should 
be allowed to use public space, with a higher speed, if it is organized in 
an efficient way.

Energy consumption increases with increasing speed, and this makes cit-
ies and societies dependent on energy imports, which will become more 
and more expensive and finally, within a visible time period, impossible. 
Urban structures are long-living; their time span is longer than that of 
cheap fossil energy. Only irresponsible planners and politicians can there-
fore provide an expensive and urban-damaging transport infrastructure 
without any long-lasting future. Finally, there is a third wrong assumption 
in traditional planning:

There is no freedom of modal choice. “Modal choice” is a technical 
term, used in transport models to describe the choices individual or 
groups to select transport modes for their particular trips, expressed 
by the share of trips made by mode. Scientific research has proved that 
people are “car-addicted”. Since the car replaces physical body energy, 
it gets in touch with the human body at its energetic level, which is the 
deepest-rooted level of all beings. The only way to make people free 
from car addiction is therefore a structure that prevents this addiction. 
This means that a physical distance between different human activi-
ties, such as living, working, shopping, etc., and their parked cars must 
be at least as long as the physical distance to the next public trans-
port stop. This means a responsible urban planner and politician has 
to change the existing parking regulations fundamentally, introducing 
an equidistance between parked cars and public transport stops as well 
as introducing the principles of a market economy in the transport sec-
tor. Those who are using more public space have to pay more and those 
who are using the privilege of parking at home also have to pay more. 
To compensate for the benefits of parking at home and at destinations, 
a levy must be implemented, in accordance with the distance between 
parking place and origins or destinations. Increasing in distance, begin-
ning with 200m, the levy can be reduced with the decreasing irritation 
of car use. If the money is used to reshape the public space and the 
urban structure in favor of modes agreeable with a sustainable city, 
pedestrian, public transport and cycling, we can create a push and pull 
effect to help people to escape from the car-trap. There is no need for 
discussion or debate and no need to hesitate.
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MASTERPLAN, “TRAFFIC” FORECAST – 
THEORY AND PRACTICE

The purpose of an urban masterplan is the controllable, fruitful and, in 
some cases, sustainable development of a city – in theory. The practice is 
quite different. Everywhere in the world, independently from the politi-
cal system, urban development is not following the masterplan, not even 
its principles. Agricultural land and farmhouses are converted into apart-
ments with swimming pools for rich land owners, shops are opening in 
places where they should not be and what was planned by land-use plan-
ners is neglected by developers. On the other hand, transport planners are 
making “traffic” forecasts for car traffic in a totally “unconditional” way 
(without any conditions), but with a certain degree of accuracy. If the accu-
racy is high they believe that they have made a good scientific forecast. But 
compared to their promises that they will solve transport problems, they 
have not only been unable to solve transport problems within the car traffic 
system, but they have also created many other problems, such as deficits in 
public transport, traffic accidents, air pollution and unbearable noise levels 
in the urban environment.

Was this the failure of the professional experts or is it the failure of the 
decision makers, the politicians? In general decision makers are implement-
ing what experts are telling them is needed, but if the system doesn’t work as 
expected, the experts tend to blame the decision makers for their decisions.

If we look at the problem in a systematic way, we see, on the one hand, 
the city and the traffic system and, on the other hand, the system of people, 
experts and decision makers, in the widest sense (administrations, politi-
cians and lobbies). One part of the system wants to regulate the other: 
the experts and decision makers want to regulate the city and the traffic 
system. We have to look at the degree of freedom in the different systems.

If two systems are in interaction and have different degrees of freedom, 
the system with the greater degree of freedom will always control the sys-
tem with the lesser degree of freedom.

This principle – a basic principle of evolution – can be expressed in the 
following form: “The variety of a regulator must be equal to or greater 
than the variety in the system being regulated”, or “The greater the variety 
within a system, the greater its ability to reduce variety in its environment 
through regulation”. These principles are known as the “law of requisite 
variety”.

In practice it is therefore obvious that the urban system itself is the regu-
lator and not the experts or the decision makers. In the transport system, 
traditional educated experts are clearly slaves or servants of the regulator 
“Eigendynamik of the car traffic”. It is obvious that traditionally educated 
experts have not understood the system principles in such a way that they 
can regulate the development of the city or even the transport system. They 
are treating symptoms, or trying to control the unregulated system, using 
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laws depending on decisions of the courts, a very costly and, to a certain 
degree, also unfair measure.

The reason both disciplines were unable to give the right advice to the 
decision makers was their ignorance about the system behavior that had 
changed with the mechanical transport modes, especially the car. If indi-
viduals or companies have immediate access to a fast, cheap (paid for by 
somebody else) mechanical transport system, they get a degree of freedom 
that is always much greater than the degree of freedom of their coun-
terparts: planners, administrations and politicians. They can choose the 
places of living, working or leisure in- or outside the administrative borders 
of the city. They are optimizing their individual positions at the expense 
of the whole of society and the future of the city. If a city tries to stop this 
strategy, they can even cross over the administrative border and settle in a 
neighborhood community, a strategy used by international corporations to 
get the best conditions for their branches by force.

Direct proximity between car and man, or a company with the motor-
ized individual mode, that enhances the degree of freedom of individuals or 
companies, far away from the regulatory power of the city administrations 
and their politicians.

If city administrations and politicians are really interested in sustainable 
development of their society, they must regain a greater degree of freedom 
than the single elements. This is only possible if they make the parking 
regulations, separating parking from human activities. If they are not able 
to implement and monitor these principles they are restricted to only treat-
ing symptoms, which they can do as much as they want, but without any 
success, whether for urban development or traffic solutions. They will be 
controlled by the “Eigendynamik”, which is much stronger than any regu-
latory power, since it is driven by the deepest levels of human evolution.

Today the development is characterized by a self-driven dynamic of the 
motorized transport system, which is reducing variety in its environment 
through regulation. The worst examples are elevated motorways, flyovers 
or motorway intersections built in the living urban body.

THE CHALLENGE OF THE PARADIGM CHANGE FOR 
PRACTITIONERS AND DECISION MAKERS: HOW TO 
ESCAPE FROM THE PATH TO AN UNSUSTAINABLE 
AND DESTRUCTIVE URBAN FUTURE?

This is a really crucial question. In a society of addicts it is difficult to bring 
about structures to “heal” the urban transport. Healing the people from 
“car addiction” also heals the cities. There is enough scientific evidence from 
behavioral science, from traffic engineering, from urban analysis and from 
economic analysis to indicate that this is a necessary change in order to con-
tinue human development in the urban context. No matter how difficult, it 
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is the responsibility of people who have recognized how dangerous this part 
of development is– which was extremely convenient but at the same time 
extremely damaging for the urban structure – and that it has to be changed. 
But there are many examples, mainly in Europe, that show that it is possible 
to escape from this trap, even in highly motorized societies: some cities have 
introduced structures for the benefit of pedestrians and cyclists as well as 
giving clear priority for public transport before cars. The pressure on cars 
is increasing continuously in all cities struggling for survival. It should be 
much easier in countries where the degree of motorization is still low to 
prevent society from falling into the same traps that exist for this extremely 
costly and dangerous development. India, with its old urban culture and its 
wonderful urban structures, has more opportunities than even European 
countries to provide a much brighter future for its societies than many other 
places around the globe. If practitioners and politicians are clever enough 
to learn from the mistakes that happened elsewhere and can organize their 
planning based on sound scientific findings instead of importing misleading 
technical myths, they can open the door for a sustainable future for Indian 
cities. In doing so they will have to change transport planning rules and 
stop the construction of urban-damaging transport infrastructures The key 
question is whether they are able to control the structure of parking. If we 
are not strong enough, not wise enough and not powerful enough to get 
parking under the control of society and the administration, they will lose 
the battle and the cities will follow the same path of destruction.

POLICY GUIDELINES AND AREAS 
FOR FUTURE RESEARCH

 1. Qualification for advisers, consultants and experts has to be checked.
  Due to the far-reaching effects of structural changes in the trans-

port system on the economy, the social systems and the environment, 
advisers and experts have to understand the system behavior they are 
dealing with. If they believe the traditional myths, such as “growth of 
mobility”, “time-saving by increasing speed” or “freedom of modal 
choice”, they are not qualified to treat technical transport systems in 
a responsible manner at the level of transport and urban planning. 
They are qualified for the lower level of projects, but not the decision 
level.

 2. Transport and urban planning can only be carried out on the basis of 
external, superficial goals with clear (and, as far as possible, quantita-
tive) indicators.

 3. Transport and structural urban planning cannot be separated from 
each other.

 4. It has to be clarified whether urban and transport planning is done 
for people or machines (car users).


