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[11. ENERGY SAVINGS IN TRANSPORT

A. EnergyUsein Trangport
Thetransport sector isthe second largest area of energy usein soci ety, accounting for morethan 25%
of total find energy useasshowninFigure1.1.

In Energy after Rio: Prospectsand Challenges(1997) itisstated that “ Fossil fuel usefor transport
hasincreased dramatically over the past three decades. There has been a3% annua growth rateinthe
world vehiclefleet leading in 1996 to some 800 million vehicleson theworld’ sroads. Thisgrowth rate
isfaster than that of either theworld population or economy.”

Modesof transport in citiesvary considerably between nationswith alarge proportion devoted to road
transport in industrialised countries and a higher proportion devoted to rail and busin developing
countries.

Thetrangport sector uses predominantly liquid fuelsderived from petroleum. Thisisanimporteditemin
many countriesand amgor drain on domestic capitd. Hencethereisared incentiveto replaceimported
liquid fuel with other optionsor to minimisethe use of trangport fudl. Theuseof liquid fuelsfor transport
often causes seriousair pollution in urban areas and thisis another reason why efforts are being made
tofind aternative transport fuels. Some advances have been madeinthe use of Liquid Petroleum Gas
(LPG) and Compressed Natural Gas (CNG) inroad transport in recent yearsand research effortsare
under way to use hydrogen asatransport fuel inthefuture.

Whilehistoricaly many citiesof devel oping countries have been based on cycling and walking modes,
inthelast few decades car usage has started to grow as countries aspire to copy so-called ‘modern
cities inthedeveloped world. At thesametimein recent yearsmany modern citiesaretrying toreverse
the stranglehold of the car. However, asA. Rahman Paul Barter and Tamim Raad intheir publication
Taking Seps (2000) point out “Many rich citiesin Asiaand el sewhere have successfully nurtured
cycling and public trangport. Some of themost modern and economically successful citiesin Asa, such
as Singapore, Tokyo, Hong Kong and Seoul, have placed public transport planning and devel opment
ahead of planning for cars”

In citieswhere public transport isamajor user of energy theremay still be problemswith reliance on
foss| fuels. The use of eectric powered transport in citiesisone option for reducing thereliance of cities
onimported oil and for saving energy through grester efficiency. However, dectricity derived from cod
canleadto seriousair quaity problems. Alternatively biofuel sand solar-hydrogen systemsmay well be
thefavoured optionsin thefuture.

B. Strategiesfor Energy Savingsin Transport
Therearethree major approachesto energy savingsin transport:
* encouraging more peopleto use public transport
* purchasng moreefficient vehicles
* educating peopleto usether vehiclesmoreefficiently

Reducing automobiletravel generatesnumerousbenefitsfor loca governments, and reducesair pollution,
greenhouse gasemissionsand traffic congestion, whileimproving economic devel opment, public hedth
and safety, and community livability (for further details seethe |ICLEI web Site).

Loca governments have significant powersto influence transportation sector energy usethrough land
use, infrastructure, trangt, parking, trangportation demand management and other areaswhich essentialy
encourage peopleto uselow-energy formsof transport such aswalking, cycling and public transport

31



rather than the use acar. There are new cleaner transportation technol ogies such asfuel cellsand
electric vehicles. However, unless linked with solar technologies they do not reduce the overall
consumption of foss| fuels.

Consderable savings can be made by using fuel efficient vehiclesin citiesand by fudl substitutionto use
chegper, more efficient aternatives such asnatural gaswherepossible. Inall cases, further savingsmay
be made by educating or requiring driversto drive efficiently and to maintain their vehiclesin good
condition.

1. Technica Approach&s TECHMICAL APPROMCHES
Technical approachesfor saving energy in the transport sector range from fuel-
efficient vehiclesto the use of communicationstechnol ogiesto avoid the need for
transportation altogether. Acrossthe globe someinnovative approacheshave
been devel oped.

Innovationin Non-Motorised Transportation

Many citiesin developing nations have been embracing
carsand other motorised formsof transport becausethey
are seen asrepresenting affluence and status. However, a
key to sustainability is finding solutions that suit local
conditions and sometimes appropriate technol ogies may
not necessarily bethe most high tech options.

Case Study 14 looks at the use of arange of different
bicycle designsfor thetransport of freight and goodsin
Penang and illustrates the innovation that ispossiblein
non-motorised trangport technologies. The casestudy is
taken from Bicycle Reference Manual for Developing
Countries (1991). It explains the great diversity of
intermediate freight and goodstransport modes aspartly
areflection of the lack of emphasison statusin freight Figure 3.1: Bicycles have long been used for
transport with cost d one being the deciding factor. thetransportation of small items.

Telework or Telecommuting

Telework (also called telecommuting or tel eaccess) isworking at home, in asatellite office, or at a
telework centre near home one or more daysaweek - rather than commuting to the main workplace.
Itinvolvesuse of apersona computer and possibly other telecommuni cation technologiesand usudly
I nternet access.

In a paper on The Socio-Economic Impact of Telework on Devel oping Countries (UNDP, 1998)
thefollowing examplesare given of thetypes of telework:
* Home-based telework: an employee or contractor works at home instead of travelling to an
employer’ sor acustomer’ s premises
» Mohiletdework: executives, professondsor servicegaff usel CTs (information and communications
technologies) to continuetheir work whiletravelling
» Work intelecentres. employesswork inlocal officefacilities equipped with ICTsto avoid distant
commuting towork
* Workintelecottages. provideloca communitieswith accessto skillsdevel opment, high performance
|CTs, and the networking and sociali sation aspects of work that may be missed by ahome-based
worker
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* Qutsourcing: work in some sectorssuch asinformation-intensive services and software devel opment
can be done anywherein theworld and delivered across national borders, i.e. ‘ outsourced’

Businessestoo can offer their customers services viatheinternet such as el ectronic banking and e-
commerce, which reducesthe need for customersto travel to an outlet of the business.

Teleworking raises many social and economic questionswhich need to be addressed to ensure that
poor peopleare not further marginalised or labour standardsfurther eroded.

Thearticlea so pointsout that “ Teleworking may a so help curb rural migration asthe citieslosetheir
exclusivity ascentres of employment dueto the growing opportunitiesfor income-generation locally
through remote channels. In addition to theretention of rurd populationthereisalikelihood of migration
of previoudly urban teleworkerstorural areas. Thisreversemigrationisalready occurring in Western
countriestriggering eventua growth of employment intheloca servicessector.”

Additional references and case studies can befound in Section D.

Improving Fecilitiesfor Walkersand Cyclists

By adopting messures such astraffic calming, car-free zones, dedicated walking/cycling paths, facilities
such as hikeracks, showersand lockers, even undercover cycling and walking paths, thewalking/
cycling experience becomes much safer and more appedling.

Many cities have adopted or are preparing Bicycle Plansto promote cycling through improvementsto
facilitiesand dso educationinitiatives. The City of Portland in Oregon, USA adopted aBicycle Master
Plan in 1996 and many of the goals have been realised.

Additional references and case studies can befound in Section D.

Purchase More Efficient Vehicles

Firmsand agencies may make cons derable savingsin purchase costsand operationa costsby buying
fud efficient vehicles. Therearemany modern vehiclesthat have highfuel efficiency and they often cost
lessto purchasethan thelarger lessefficient vehicles.

Alternative Fuels

Whilepetroleumisthemain fuel usedinvehicles, dternativefuelsare gaining popularity. Alternative
fuelsinclude Liquefied Petroleum Gas (L PG) or Compressed Natural Gas (CNG), biofuel's, methanal,
ethanol, electric fuel, hydrogen and solar fuel which are cheaper and less polluting than gasoline or
diesdl fud. Biofuelsand hydrogen and solar fuels havethe added benefit of being renewable. For more
information on aternativefuels seethewebsiteslisted in Section D.

New vehiclesmay be purchased that are designed to run on aternative fuel sor existing vehiclesmay be
converted. The cost of conversionisoften justified for taxis, delivery vehiclesand buses. See Case
Study 15for An Electric Trangit Vehicle programmein Chattanooga, USA.

In was reported in a Reuters article Asia makes big push into clean, alternative fuels (2001) that
Asan countriesarelooking for fuel dternativesprimarily because crude oil importsarevery expensive
but al so because toxic emissionsfrom vehicleswere found to be the leading cause of air pollutionin
Asa Theatidegivesexamplesof thedternativefue sthat are being taken upin various Asian countries.

Pakistan and Australia have turned to natural gas, in compressed or liquefied form, because of its
relative abundancein those countries.
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Resource-poor countries such as Singapore are pursuing
fud-cdll technology. A fue cell isan dectrochemical device
that combines hydrogen fuel and oxygen fromtheair to
produce e ectricity, which can power acar.

Other countries such as China, India and Thailand are
looking at biofuels. Thetwo most common are ethanol and
biodiesdl, a diesel-engine fuel that can be made from
vegetableoils, animal fat or dgee.

InIndia, CNG isbeing used for original equipment andin
converted buses, taxis, and three-whedlers. A biofud LPG
two-wheel er has been devel oped by an Indian company,
TVS-Suzuki Ltd.

Figure 3.2: Biofudls, including biodiesdl,

. . . . . i ethanol and methanol produced from
Edtimatesavailablein Indiaand from experienceworldwide  agricultural sources are ableto replace

show that an dternativefud ssirategy ismore cost effective  conventional fuel sourcesin many transport
in meeting tighter emission standards than improved applications

conventiond fuel technologies. New Delhi-based Nationa

Institute of Public Finance and Policy has confirmed inits study that the cost per weighted tonne of
emission reduction with particulate trap on diesal vehiclesis 60 times higher than the cost of aCNG
retrofit.

A US General Accounting Officereport on Alter native Fuels Experiences of Brazl, Canada, and
New Zealand in Using Alternative Motor Fuels(1992) statesthat “Worldwide, ethanol, LPG (also
known as propane), and CNG are the most commonly used aternative fuels. Ethanol and LPG are
each currently used in about 4 million vehicles, and CNG in morethan 400,000 vehicles.

Our study focused ontheaternativefuel programmesof Brazil, Canada, and New Zealand - countries
that energy expertsidentified asleadersin encouraging the use of dternativefuels. In Brazil, ethanol is
used in vehiclesthat are built to run only on that fuel. Brazil currently has about 4 million ethanol -
powered vehicles, about 30 percent of itstotal number of vehicles. Also, amost al gasoline-powered
vehiclesin Brazil useablend of gasoline and ethanal. In Canadaand New Zedland, gasoline-powered
vehiclesare converted to run on CNG or on propane, and many of these vehicles can continueto use
gasoline aswell. Currently Canada has atotal of 170,000 CNG and propane vehicles, or about 1
percent of itstotal number of vehicles, while New Zealand hasatotal of 105,000 CNG and propane
vehicles, or about 6 percent of itstotal number of vehicles.”



1. Educationa Approaches EDUCATIONAL APFROACHES
Educationa approachesinvolveinforming people of theimpact of usng carsand
encouraging peopleto use other modes of trangport.Many different and crestive
approaches have been used to reduce peopl € s dependence on the car and thus
their travel costs, including:

Car-Free Days

Thefirst Car-Free Day was organised in Bogota, Colombia
and its success has spawned many similar events around
theworld. The day providesafocal point for highlighting
the impact of car usage and the other optionswhich are
available. By making the event entertaining and appealing
peopleare encouraged to become moreimaginative about
their transportation options. See Case Study 16 Car-Free

Day.

Information and Marketing Campaigns

Many citieshave adopted campaignstoinformand motivate
peopleto consder aternativetrangport modestotheprivate
car. Western Audrdiahasstarted the Travel Smart initiative
whichisfeatured in Case Study 17.

Figure 3.3: Car free days encourage the
Boulder inthe UShasaGO Boulder campaigntoencourage  Utilisation of non motorised transport, such as

walking and cycling, but also public transport

I nativem ftr rt using:
peopleto use dternative modes of transport using options indluding buses

» Marketing brochures, pamphlets, posters, mapsand

ligs
* A searchable database of businessesthat homedeliver
 Adsfor eventssuch asNo Drive Dayswhich are held monthly

Driver Training
Wheretheuse of carscannot be avoided, energy and cost savings can be achieved by providing driver
training and information like that provided in Global Warming Cool It!: A home guideto reducing
energy costs and greenhouse gases (2000), including:
* Information about thefuel efficiency of various motor vehiclesto encourage peopleto purchase
efficient vehidles

* Discouraging theuseof four whedl drivevehiclesin the city asthey consumemuch morefue than
conventiond vehicles

* Theadvantagesof using LPG or CNG asafuel

* Guiddinesfor sensbledriving practicesto reducefud use and pollution, such assmooth driving,
driving at moderate speeds, avoiding short trips (walk or rideinstead) and car pooling

* Discouraging the use of car air conditioning asmuch aspossibleasit canincreasefud billsby more
than 10%

Encouraging car ownersto keep their vehicleswell-maintained, including keeping tyresat their optimal

pressureto reducerolling friction, in order to achieve much greater fuel efficiency and reduce pollution.
Roof racks, sunvisorsand signscanincreaseair drag and wastefuel.
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3. Planning and Regul atory Approaches REGULATORY APFROACHES
Innovative city planning can eliminate or greatly reduce the need for private car
usage. Thisisobvioudy easier to do for new developmentsbut retrofitting existing
citiesisaso possible. Alongside planning initiatives some cities have adopted
regulationsto discourage private car usage. Thisapproachisparticularly crucia
inlargecitieswith seriousair pollution problems. These methods are hel pful
especidly intheshort term but they need to work hand in hand with more positive
long-term approaches which support transportation aternatives.

Integrated Planning

Inmany devel oped nationsinthelast 50 years, citieshave grown based around the car. These sprawling
citiesareenergy intensve and make the use of walking/cycling and public transport modesdifficult or
virtually impossible. By careful planning , walking/cycling and public transport modes can be made
more convenient so that people can live easily without cars or use them much lessfrequently. This
involves cresting nodes of medium-high density mixed zoning developments. CuritibainBrazil isan
inspiring example of thisand agreast model for participatory, environmentally sensitive planning. See
Case Study 18 The Planned City.

Integrated Public Transit Systems

Publictrangit optionsincludelight rail, trams, buses, mini-buses, and taxis. Public transt systemsare
more energy-efficient than private car usage when well-patronised which requires careful planning to
ensurethat public transport options are easy, safe and convenient to use. Singapore has developed an
integrated transit network which providesavery fast and convenient public transport system. Thishas
been achieved by integrating different partsof the system, making timetableinformation easly accessble
and providing asimpleticketing system. See Case Study 19 Integrated Public Transport Systems.

Growing Foodinthe City

Citiesare notoriousfor sucking in huge amounts of resources from beyond their boundaries. This
involveslotsof energy in transportation. By growing food in the city and even other materialssuch as
timber, transportation needs are reduced and there are added benefits of citiesbeing more salf-sufficient
and peoplemaintaining contact with basic life-supporting systems. Thisapproach requiresplanning and
regulatory support.

Some 800 million people are engaged in urban agricultureworl dwide, with themgority in Asan cities,
according to United Nations Devel opment Programme (2000) estimates. In the International Food
Policy Research Institute report Achieving Urban Food and Nutrition Security in the Devel oping
Wbrlditisquoted that “ Urban agriculture provides an estimated 15 percent of all food consumedin
urban areasandislikely to doublethat sharein the next couple of decades. Citieswith more advanced
urban agriculture sectors, particularly in Asia, have becomelargely self-sufficient in higher-valued,
nutritious perishables’. See Case Study 20 Urban Agriculture.
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Quotas

Quotas can beused to limit the number of carsontheroad
and can be a fairer system than smply using pricing
mechanisms. In Singapore a quota system has been
introduced to control the growth of new carson the road.
See Case Study 21Vehicle Quotas.

Employer Trip Reduction Schemes

Portland, US hasintroduced an ECO Rulewhichrequires
employersto adopt measuresto reduce their employees
car usage. This may involve shorter working weeks,
encouraging car pooling, incentivesfor the use of public
trangport, work from home options, flexibleworking hours,
provision of better facilities for cyclists and workplace ™ v e 3.4: Quota systems can be very
competitions and fitness programmes. See Case Study 22 effectivein limiting car ownership and use.
Employee Commute OptionsRule.

Parking
By regulating the number of parking spaces available and their usage, car usage can be discouraged
especially for tripsthat could be serviced adequately by public transport.

Speed Limits
Speed limits should be enforced on urban streetsfor reasons of road safety and fuel efficiency. Fines
can help to enforcethis measure and they a so generate funding for other road safety measures.

Vehiclelngpections

Compulsory annua vehicleingpectionsare used in many countries asroad safety and efficiency measures.
W maintained vehiclesuselessfud and are safer to drive. These programmesare salf funding through
ingpection fees.

Alternative Fuel Regulations
Some State or local governments have introduced regulationsto support the use of aternativefuels
such asrequiring their vehiclefleetsto use dternativefuels,

4. Economic Approaches ECONOMIC APPROACHES
Economic approaches encourage peopleto use aternative modes of transport
by providing monetary incentivesand disincentivesfor theuse of the private car.

Car-Sharing

In many European cities car-sharing businesses have been established to enable
residentsin car-free communitiesto use neighbourhood car hire schemesinstead
of owning their own car. Thisinitiativeisgaining popularity in other countries
around theworld. See Case Study 23 Car Sharing.

Transportation Fee

Carsrequire significant amounts of infrastructure in theform of roads and parking. Often these costs
are subsidised by the government. Oneway to encourage peopleto usetheir carslessor not at al isto
adopt auser pays system where peoplewho usethisinfrastructure more are charged moreand so are
aware of thetrue cost of car usage. See Case Study 24 Transportation User Fee.
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Shopand Ride

A good example of corporate involvement is a
novel schemein the USwhich has been adopted
by supermarketswhereby they offer their customers
free public transport passes. See Case Study 25.

Parking Fees

Fee structuresthat encourage car pooling and use
of parking only for short tripswhich may be hard
to do by public transport, can act as powerful
disincentives for single occupancy car use. See
Case Study 26 ontheLosAngdesRideshare Trust
Fund.

Fue Levies

Many countriesimposeleviesor taxeson fue sdes
to finance road construction or road safety Figure3.5: Case Study 12 details a successful Shop
programmes. Such levies can also be applied and Ride Scheme operatinginthe USA.
selectively to influence consumer choice against leaded fuel or fuelsthat cause excessive pollution.

5. Integrated Strategies o et e 6
Many devel oping citiesare dready experiencing seriousair pollution problems _
fromincreased motorised transport useand thishas prompted citieslike Surabaya e
in Indonesiato embark on innovative integrated transportation programsto -
addresstheseissues.

REGAATTEN SPROCACEDS  TECHMICAL ARPROUC HES

The Surabaya City Planning Board presented a paper titled Efforts Toward
Sustainable Urban Transport and Clean Air in Surabaya: An Integrated
Approach. The strategies that have been proposed or aready undertaken cover improvementsto
public transport, measuresto support non-motorised transport, technica measures, economic measures
and reforms and education and public participation initiatives. Thisintegrated approachisoutlinedin
Surabaya s Strategic Plan which was devel oped through along series of participatory meetingsand
incorporated input from awiderange of interested parties.
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