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Developing sustainable transportation systems is very important for urban areas. The urban population in developing countries is close
to 50 % of total population, in developed countries already 75 % of population lives in cities. In such situation, designing sustainable
transportation system is one of the most pressing issues faced by contemporary cities. Rapid growth of sprawling, low density suburbs,
where commuters rely mostly on car use, are of particular interest. Vehicle emissions, congestion, auto dependency reduce quality of
life in urban areas. What types of urban forms are more sustainable, defined by land use and transportation systems, is the issue which
has been discussed for quite long time. Definitely, some urban forms are more «efficient» in terms of car use (measured in vehicle-km
travelled, VKT), energy use, air emissions, land use, travel cost. This paper is devoted to analyzing key components of sustainable

urban transportation system.
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eveloping sustainable transportation systems is

very important for urban areas. The urban

population in developing countries is close to
50 % of total population, in developed countries already
75 % of population lives in cities. In such situation,
deigning sustainable transportation system is one of the
most pressing issues faced by contemporary cities.
Rapid growth of sprawling, low density suburbs, where
commuters rely mostly on car use, are of particular
interest.

Vehicle emissions, congestion, auto dependency
reduce quality of life in urban areas.

What types of urban forms are more sustainable,
defined by land use and transportation systems, is the
issue which has been discussed for quite long time
(Gordon and Richardson 1989, Newman and
Kenworthy 1989, Anderson et al. 1996). Definitely,
some urban forms are more «efficient» in terms of car
use (measured in vehicle-km travelled, VKT), energy
use, air emissions, land use, travel cost. This paper is
devoted to analyzing key components of sustainable
urban transportation system.

Studies show that with suburbanization, emissions,
travel costs, energy use all increase (Miller and Ibrahim
1998, Miller et al. 2004). Contemporary tendencies of
urban growth (suburban sprawl, auto dependency) are
rather unsustainable. If this «business as usual» practice
continues, then the results will be dysfunctional cities,
decreasing quality of life, unproductive economy, loss
in competitiveness.

There is a clear diagnosis of the problems of
contemporary city, but it is not clear what is the
prescription for how to move from unsustainable
practices of contemporary urban forms towards more
sustainable urban forms and transportation, given the
complexity of urban systems and the fragmented nature
of decision-making in many urban areas.

To define sustainability objectives, it is necessary to
establish ~ performance  measures.  Sustainable
transportation indicators have been suggested by many
authors and organizations (ex., Alberti 1996, US
Environmental Protection Agency (EPA) 1999,
European Environmental Agency 2001, Kenworthy and
Laube 2001, Kennedy 2002). In fact, sustainability
performance measures should vary from region to
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region reflecting differences in geography, culture,
scale. Kennedy et al. (2005) define the central attributes
of performance measures as follows: accessibility,
health and safety, cost effectiveness, impacts on
competitiveness and generation of wealth, consumption
of natural capital, production of pollutants.

Implementing the plans is another challenge. There
are many barriers to the implementation of urban
sustainability such as inadequate funding, wrong
pricing, attitudes towards vehicle ownership, etc.
(Bannister 1998). There is no doubt that establishing
sustainable  transportation practices  requires
considerable social change. In process of movement
towards sustainable urban transportation, there are four
critical components, namely:

o effective organizations for integrated land-use
transportation and planning;

o adequate funding mechanisms;

e investments in infrastructure;

o local design.

Effective organizations for land use transportation
planning

The first component, i.e. effective organizations for
land use transportation planning, is a matter of
governance. The transportation officer might wish to do
something for sustainable transportation but she/he does
not have the mandate, power or support to make
decisions. The well-known problem is the division of
responsibility  between land-use planner and
transportation authorities. There is a need for integrated
land-use transportation planning.

International experience demonstrates that there are
cities in the world that have been recognized as
achieving integrated land-use and transportation
planning. The list of such cities includes Zurich,
Singapore, Curitiba, Tama Garden and cities in the
Netherland.

Spatial Representation

A balanced representation of local interests of the
whole region is very important. No doubt, local
community interests can suffer because of regional
interest dominance (Jacobs, 1961). On the other hand,
local interests might be detrimental to the regional
growth and sustainability. The promise of additional
revenue from development charges or from expanding
population can drive local agendum. Without adequate
regional  regulation, competition among local
governments at the edge of cities can lead to a «race to
the bottom» with development of areas that offer the
lowest charges.

Structural Form

The structure of organization for land use and
transportation can be between a hierarchy and loosely
connected structure. Plusses of a hierarchical structure
include a higher degree of control over personnel and
processes, clear communication lines, and clearly
defined responsibilities (Kerzner 2003). To implement
top-down sustainability policy, hierarchical structure is
almost an ideal form. In this case, all decisions are
controlled under one umbrella.

On the other hand, hierarchical structure has its own
weaknesses. One of such weaknesses is horizontal
integration. Despite effective communication in vertical
directions, communications in horizontal directions
between functional groups can be not -effective
(Kerzner, 2003). In the case of transportation policy, the
problem is complicated because of many actors with
different interests are involved in the process of
decision-making. The list of actors can include
transportation  planning departments, land use
departments, environmental departments, housing
departments, and other departments as well as
communities and the private sector. Negotiations
between all actors cannot be settled by hierarchical
structure. This problem can be dealt by means of
informal communication and negotiation. In this way,
decision-making process is improved. This kind of
interactions creates a new organizational structure
which favours more effective horizontal
communications and relations. These informal
relationships and coalitions are often referred to as
policy networks which involve many different actors.
Networks are quite common in different areas of public
policy.

According to Dijst and Schenkel (2002), urban
governance can become more effective through such
policy networks, which include political, economic and
social actors. Dijst and Schenkel (2002) argue that urban
policies become more effective through understanding
relationships between processes in society, behavior of
actors and the urban form development. Networking can
be complementary to the regulatory processes in urban
development.

At the same time, there are strong arguments against
such loosely connected structure. One of such
arguments is the fact that in a loosely connected system,
nobody takes responsibility for congestion and pollution
externalities. It is quite clear that to leave policy
networks to form by chance is risky since these
networks will deal with important public problems.

Democracy

The model of transportation planning can resemble
the model of independent central banks. In
contemporary world, many central banks have been
granted independence from their national finance
ministries. Conducting monetary policy in a country
requires high skills and experience. And this is best done
when central bank is independent (of course, some
checks are necessary).

The same arguments can be made in the case of
transportation and land use planning in urban areas:
skilled professionals are required and excessive political
interference is unnecessary.

For developing sustainable cities, public
participation is very important. Move to sustainability
requires a considerable shift in lifestyles, attitudes,
perceptions of the community in general. Planning of
sustainable transportation will be more effective when
those who use the transport have knowledge on transport
system. Combination of public knowledge with
knowledge and experience of government actors and
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transportation providers is critical in the move towards
sustainability.

Market

Depending on market philosophy, a regional
transportation organization can be anything between a
large public organisation which operates transportation
system to a smaller organization that contracts services
to the private sector (Kennedy et al., 2005).

There are different opinions on the role of free
market in transportation services. Nijkamp and Ursem
argue that market solutions exist for sustainable cities,
for example, private enterprises running mini-buses
could be a solution to sustainable suburban transport.
Mees (2000), on the other hand, argues that sustainable
transport systems are run by public organizations. Such
cities as Paris and Zurich have been able to understand
and exploit network effects and provide high-quality
services. According to Mees, it is a lack of knowledge
and institutional weakness that hinders provision of
effective public transportation.

Taking into account environmental problems, it is
rather problematic operate transportation systems based
on free market. If market solutions are employed, then
strong regulations and control are necessary. Otherwise,
there will be heavy pollution. Strong regulation of
transportation is absolutely necessary for sustainable
urban development.

Adequate funding mechanisms

Efficient financing is essential for cities. Financing
is necessary for investment in new infrastructure or for

Table 1. Sources of funding for urban transportation systems

Non-vehicle related

Non-location-related General tax base

Local transportation levy

Location-related Development fees
Transit impact fees

Right of way fees
Source: Kennedy et al. (2005)

First category includes funding mechanisms that are
unrelated to vehicle use and location. Funding from the
general tax base is practices in such countries as Canada,
France, the UK (Nakagawa and Matsunaka, 1997).The
advantage of such approach is flexibility it gives to high-
level governments to implement national policies such
as reduction of greenhouse gas emissions.

The second way of financing transportation systems
is through fuel taxes. Such countries as Germany, Japan,
and the US tie gasoline taxes to the funding of
transportation infrastructure (Nikagawa and Matsunaka,
1997). However, these countries are different in
flexibility of spending. Many jurisdictions in the US
reserve gasoline taxes for road infrastructure. At the

operation and maintenance of existing systems.
According to the World Bank (2002), there are three
significant complications that distort pricing and
funding of urban transportation:

1. infrastructure financing
infrastructure pricing;

2. responsibility for infrastructure is separated from
service provision;

3. responsibility for interacting modes of transport
is dispersed.

To overcome these complications, urban regions
need regional transportation and land use planning
organizations which are responsible for financing
infrastructure and stable operations of all transport
modes.

As well, funding mechanisms should be adequate,
efficient, fair, stable, flexible, easy to implement (Reno
and Stowers, 1996; Nakagawa and Matsunaka, 1997;
Jones, 1998; Clary et al, 2001).

There are two perspectives on transportation
funding. The first one is road pricing and traffic
congestion. This approach is increasingly concerned
with environmental emissions and congestion (Hau
1992; US Department of Transportation, 1992; Link et
al, 1999; MsDonald, et al, 1999). The second is that of
transportation managers and financiers  within
government and the private sector.

Kennedy et al. (2005) suggest the next classification
of funding mechanisms

is separated from

Vehicle related
Fuel taxes
Vehicle license fees
Vehicle use fees
Emissions fees
Road tolls
Congestion pricing
Parking fees
Transit user fees

same time, such revenues in Germany can also be spent
on non-road infrastructure. In Canada, such cities as
Calgary, Montreal, Vancouver receive part of provincial
gasoline revenues for urban infrastructure funding.
Development of sustainable transportation requires
significant reduction of gasoline use. For this reason,
gasoline taxes are not appropriate source for long-term
infrastructure financing. In addition, the future of oil
supplies is associated with uncertainty. Nevertheless, as
a short term source of infrastructure funding, gasoline
taxes are consistent with sustainable development. As
for other vehicle-related, location-independent funding
mechanisms, vehicle license fees are common for use.
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It should be noted that raising licensing can generate
additional revenue and keep auto-rideship in control as
experiences of Hong Kong, Malta and Singapore
demonstrate (Button, 1998). The other measure that
might reduce auto travel in the long run is to impose
higher sales taxes on new vehicle sales (Kennedy, et al,
2005). Some other mechanisms that are sensitive to
actual vehicle use include fees based on weight, vehicle
value, emissions, distance travelled.

Vehicle-related and location-related fees are
desirable since they reflect the value the users put on
transportation service. Among these mechanisms, there
are the most common: parking fees, road tolls, transit
user fees. Parking fees are commonly used, but they are
usually insufficient. Tolls are used on the main
highways in the US, France, and Japan.

Congestion pricing is getting now more attention.
Small and Gomez-lbanez (1998) reviewed thirteen
cases of congestion pricing in different cities, starting
with Singapore in 1975. Probably, the main barriers to
congestion pricing schemes are implementation costs.
On the other hand, London experience demonstrates that
capital investment would recover within two years as
well as social acceptance is holding so far.

The next category of funding mechanism is related
to land values. As the value of land increases, some
gains in property value might be captured and used for
transportation funding.

Public-private partnership

Public-private partnership is well known in
transportation sphere. Different forms of public-private
partnerships were used in Baron Haussman in 19-
century Paris, in the development of New York and Los-
Angeles in early 1900s, in the development of
Stockholm in 1950s and 1960s (Hall, 1998). Majority of
these partnerships involved both infrastructure and land
use development. Some of these partnerships were more
successful, while others less. Hall writes that the
challenge has always been to «gear urban finances so
that the public sector triggers private development and
in turn is financed by it» (Hall, 1998, p.614).

It is unclear whether it is beneficial to finance
transportation infrastructure  using public-private
partnership. The private sector can bring such benefits
as timely completion of projects, high level of expertise,
cost-effective service delivery, access to financing in the
case of scarcity of public funds, development of
innovative service delivery (Giglio, 1998). On the other
hand, there are also some disadvantages: increase in
lending rates, increase in user costs. Boardman and
Vining (1989) studied 500 large industrial firms. They
found that mixed private/public firms were generally
less efficient and less profitable than private companies.
Moreover, they performed worse than state-owned
firms.

This summary has lay out some funding mechanism
without giving any preference. Local regions
themselves should determine what mechanisms are
more preferable within their unique environment.
According to the World Bank (2002), from the
perspective of economic efficiency, fuel price should be

determined by its resource cost, road maintenance and
congestion should be paid for by differential tolls, and
emission costs should be covered by emission charges.
At the same time, it should be noted that fuel taxes
remain the most common mechanism due to its ease and
costs of implementation. In general, if cities adopt new
funding mechanisms for transportation, then careful
studies should be conducted because of unclearness of
wider implications of different schemes.

Investment in infrastructure

If governance and funding mechanisms are well
designed, cities would be able to invest in infrastructure
that supports sustainable transportation. Investments
will be made in both transit and private vehicle-based
infrastructure. Here we focus mostly on public
transportation  infrastructure, but provision and
maintenance of infrastructure (ports, rail transfer
stations, product terminals, etc.) is absolutely necessary
for vitality of cities.

Existing infrastructure can be used more effectively.
Such mechanisms as car sharing lanes, car clubs, park-
and-ride, intelligent transportation systems have got
some success. However, in the long run, such measures
at the best hold use of gasoline-fuelled vehicles at
current levels (Kennedy, 2005).

New generation of automobiles is absolutely
necessary for sustainable development of cities. There
are several models of the sustainable automobile of the
future which have been introduced through technical
innovations and application of industrial ecology.
Adaptation to new automobiles would require
developing new infrastructure. Transition to alternative
fuel would demand investment in production and
distribution facilities.

Transit infrastructure

Sustainable transportation implies reduction of auto
dependence without compromising mobility and
accessibility. Therefore, sustainable transportation
system should include well-integrated public transit
system, which would be able to provide adequate
services for large proportion of urban residents. How
transit system should be designed to attract travelers is a
key question. North American public transportation
rideship has declined since 1990s (Kohn, 2000). No
urban area that expanded light rail system in the 1980-
1990s achieved an increase in passenger transport’s
market share (Dunphy, 1995).

Concerning system configuration, the transit
systems in such cities as London and Paris can be
considered as close to ideal. Such systems have
sufficient extent, high levels of accessibility and
mobility. On the other hand, if to compare with North
American cities, transit systems of North American
counterparts are less extensive.

Expanding North American transit system (and,
actually, transit systems in other regions of the world) is
rather expensive adventure, which can be cost effective
in the case of high passenger volumes. This, in turn,
requires the development of high density land use at
nodes and along corridors. It may be required to
supplement it with intermediate class of modes,
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specifically semi-rapid transit (ex., light rail transit, bus
rapid transit). In general, investment in semi-rapid
transit systems can be a key path in developing
sustainable urban transportation systems (Kennedy et
al., 2005).

Local design

Investment in public transit systems can be one of
the means of achieving sustainability of urban
transportation (along with the elaboration of new
generation of sustainable automobiles). But investments
would hardly work without land use and neighborhood
designs, which are supportive to these investments.
Houses, jobs and other places should be connected with
travel facilities in a convenient way. The design of
streets and neighborhoods play a significant role in this
deal.

In recent literature, a lot of attention is paid to the
design of neo-traditional neighborhoods (Boarnet and
Crane, 2001). These designs try to recreate pre-war
(WWII) development patterns, with high pedestrian
access, mixed land use, narrower streets and other
features.

Many codes and guidelines have been produced for
practical ~ assistance in  designing  sustainable
neighborhoods (Institute of Transportation Engineers,
1997; Morris, 1997). Geographical information systems
are also helpful in studying pedestrian accessibility
(Aultman-Hall et al., 1997; Hsiao et al., 1997).

Developing sustainable urban transportation
requires more than just creating pedestrian-friendly
neighborhoods. Developing urban bicycle networks, a
return to the development of boulervards also promote
urban sustainability.

Conclusion

All components of sustainable urban transportation
considered in this paper have to be established in order
for cities to develop in sustainable way. Examples of
cities that have achieved success with all components
are rather rare. Movement towards more sustainable
urban transportation has to be conducted in the next
order: governance, financing, infrastructure,
neighborhoods. Specific details of these components are
likely to differ from city to city since there are different
paths to reach similar aims. m
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YCTOIHYHBOCTH TOPOJACKOr0 TPAHCIIOPTA:
OCHOBHbIE KOMIIOHEHTBI

© Xaiixagaena O./1., 2021

Pa3BuTHEe ycTOWYMBOI TpaHCIOPTHON CHUCTEMBI SBIIAETCA
O4YEeHb  BAXXHOW 111  TOpPOACKMX  Teppuropuil. B
Pa3BHUBAIOMIUXCS  CTPAaHAX  YUCIEHHOCTb  TOPOJACKOTO
HaceneHust nmpubmmkaercs K 50 % oT o0mel 4HuCIeHHOCTH
HACeNeHUs, a B Pa3BUTHIX CTpaHax yxe 75 % HaceleHHs
KHMBET B Topojax. B Takoil cHTyanuu IUIaHHpOBaHHE
YCTOMUYMBOI TPaHCIOPTHOI CHUCTEMBI SBISIETCS OAHOW U3
BOKHEHIINX 3a/1a4, KOTOPYIO JIOJIKHBI PEIIaTh COBPEMEHHEIE
ropoja. bBeIcTpoe  pacrnomsaHme TropojioB,  pa3BHTHE
MPUTOPOJIOB C HU3KOH IIIOTHOCTBIO HACETIEHHS, IJie OOIIMHEI
B OCHOBHOM HCIIOJIB3YIOT aBTOMOOMIIH, MIPEACTABIIIOT CO00i
ocoOblii WHTEpec. BrIOpOCH 3arps3HAIOMHX aTtMochepy
ra3oB, TPOOKM, aBTO-3aBHCHMOCTH CHIDKAIOT KadeCTBO
rOpPOJICKON M3HH. Takue BONMPOCHL, KaK KaKHe TOpPOACKHUE
(hopMBI SIBISIIOTCS O0JIee yCTOHYMBBIMU (B 3aBHCHMOCTH OT
UCIIOJIb30BaHUS  3eMJIM M TPAaHCIOPTHOM  CHCTEMBI)
0o0CYXKIAtoTCsl  y4eHBIMH UM TpaKTUKaMH B  TEYCHHE
JUIMTENbHOTO  BpeMeHM.  JleMcTBUTENbHO,  HEKOTOpHIE
ropoackue (QOpMBI SABIAIOTCS Oojee <«dPPEKTUBHBIMU» B
OTHOIICHNH WCIHONB30BAaHHS aBTOMOOWMIEH, MCIONb30BAHHS
SHEPTHH, 3arpSA3HEHUs] BO3[IyXa, WCIIOIBb30BAHHUS 3EMIIH,
3arpaT. OTa cTaTbd IIOCBSINEHA AHAJIM3Y OCHOBHBIX
KOMIIOHEHTOB ~ yCTOHYMBOH TOPOACKOM  TPaHCIOPTHOM
CHCTEMBI.

Kniouegvlie  cnosa:  yCTOHUUBOCTS,
CHCTEMa, HCIO0JIL30BAaHNE aBTOMOOHIIS, TOPOJ

TPaHCIOPTHAS




