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Sustainable Infrastructure
Introduction

It is widely recogrised that infrasiucture provides the foundation for economic and
social development. Infrasiruclure opens occess fo livelihood opporunities as well
os delivers arifical needs and services 'o communifies: it is essenfial lo achieving
health, education, gender, and income poverty goals.

The development and expansion of infrastucture, however, oflen has serious
environmenial repercussions. Infrasiuciure is very inlensive in resource use, including
energy, walter, materials and lond. Without careful planning, infrastuciure can lock
counfries into unsustainable production and consumption pattems that may prove
difficult 1o reverse.

A susiginable infrosiruciure syslem is one Ihat focilitales a higher-quality delivery of
housing. Iransporl, energy, waler, wosle and sonitolion services, with less use of
rescurces, fo suppor social and economic development in an infegraled, eco-
efficient and inclusive manner,

The justification for sustainable infrasiruciure in Asia and the Pacific is dlear.

R&spmsible for roughly 34 percent of global greenhouse emissions ond home 1o
two-thirds of the world's poor, the region hosts 1 billion people without access o
elactricity, more than 600 million without access 1o sofe drinking waler, ond 1.5
billion without proper sanilafion,

Infrastucture development in urbon areas deserves special ateenlion. Although
urbanisation hos been an inlegral part of the rapid economic growth experienced
by Asia and the Pacific in recent decodes, it also represents o considerable
chollenge 1o delivering cost-effective ond offordable services 1o the populafion.
Growing cilies confinue 1o face increased environmental problems associaled with
congestion, pollution and rising energy, water and row material demands, all of
which ioke o negafive loll on economic compefifiveness, Across the region, many
of these impacts weigh most heavily upon the shoulders of the poor, paricularly
women, where an estimated 40 percent of urbon dwellers cumenily reside in shums.

The following poges provide o shalegic fromework lowards the planning,
construction, operafion and maintencnce of susioinable infrastructure systems,
Emphasis is ploced on seclors with high polenfial for “green’ job crealion-
employment thal conlibules to prolecting and presenving the environment-
identifying how these ocfivifies can occelerale the ransition o Green Growih.




Sustainable Master Planning

Module 1

Sustainable
Master
Planning

LI

B T

F

Freiin
RS R BES b a

|
I -

f _.._._'?'-_}.-ﬂ-:. a I

- = J

Ob[ectives of the Module: To familiarise

participants with policy measures to support cost-

effeciive, sustainable consiruction plans, emphasising

the environmentally-efficient delivery of services and
regeneration of natural habitat.

PP Constudion, of its mest basic lovel, s he process of assembling the suchures ond focififies that supoort human

setfements and make infrastuclure operafional.  Fundomental to social and economic development, consiruclion

shapes the woy decisions are mode about the production and distibusion of goods and services and determines how the

essenliol needs of o populolion ore mel. The consiuction of eco-efficien) infosiucture- economically efficient,

© emvironmeniolly. susioinable syslems that provide ciizens with safe ond relioble occess 1o sheller, enengy, tronsporation, waler,
® proper sanitafion and disposal of wastes- is becoming increasingly crifical in Asia and the Pocific

High population growth, coupled with an ever-widening migration of people from rural fo urban areas, has intensified the
use of land ond resources. While Asio’s cilies hove brought vast opportunities for economic odvancement, the rewords
have nat been shared equally- coming ot the cast of enormous stress upon the environment which, in large mecsure, Is
disproportionately felt by the poar.

The mismanoged expansion of mony Asion cities has confributed to the environmentol degrodation of
the region, negalively cffecting the quality of its air, soil and woter, leading to the collopse of biodiversily,
and leoving humon seffements more vulneroble lo the impocs of dimote chonge, More fhon hof of the
word's new construclion s ocouring in Asio, following procices ot confinue I have an encmous
negative impodt on the emvironment. Consrudiion Is frequenlly planned and coondingied
with litle attention ko emvironmenial pedormance, oflen m'su|rng in non-durable,
energy inefficient designs thot are ossembled without regard for long-term
susiginability or human health, A limied supphy of qualiy, oflordoble housing
consirains disodvaniaged groups from secwring adequale accommadafion,
many of which must resort fo living in envionmeniolly degroded o § A
ceteriorating areas, such @s urban siums. o — 4
—
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Sustainable Master Planning

Susisinable master planning refers o o decision-making process whereby
communilies are involved in enhancing the EITI:IE"n:f of infrastruciure services, as well

as conserving and restoring local ecology, lo betler oddress the challenges
wormen ond men foce in oocessing lond ond basic needs.  When developed
alongside supportive vocational Iraining and employment paolicies,
suskoinoble masher plnnning represenis o primary vehicle in moving

lowards Green Growth. <l

This Module

is arranged
info three Subsections :

¢ Eco-efficient Construction
& Sustainable Renovation
® Ecological Resloration

Key concepts
and issues

to be addressed

include :

o Green Buildings

e Conservation Development
e Green Public Procurement
e Deconstruction

® Refrofitiing

e lond Rehabilitation
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ECO - Efficient Construction

Definitions

commercol and insfiktional wes of land ore
located in the some ama.

of rescurces (malerial, energy, waer and land 1o
delver goods ond sevicms that genercle less
impocts and reducing socal and economic oot

where the bull emvionment is consiucled in o
monnes hat emphosises the pressnation of the
surmouncling natural emdicament

Ervironmeniclly-sound technology (EST): rofiees
io 0 wide ange of susininoble products, senices
and processes that debver essenfial neads with

minimal ecological impact.

Conventional planning approaches Io infrasiuciure have shown 1o be ill-
equipped in meeling the challenges of rapid urbanisation, Growing populations,
dlong with a limited supply of readily ovailable land, hove dramatically
expanded the dimension of Asion cilies: sprawling metropolises that perpetuate
the overconsumption of resources and energy ol the expense of greoler society
and the environmenl. As sellements become more dispersed, governments face
increasing dilficulties in raising the copital investments necessary lo canry
infrastructure such as roods, water supplies, sanitation and power over long
distances.

Mismanaging infrastructure  brings  major
costs. Inefficient eleckicity distribufion systems
frequently lose o significont percenioge of
energy in transmission.  Falling to adequately
maintgin roods over time not onky can lead to
environmenial domage: il consirains economic
growth, restricting cccess lo essenlial goods
and services, Building markets unable to cope
with urban population pressures prevent
disudvuntuged groups from securing
offordable housing; meanwhile, shoddily
constructed buildings and inallention lo existing bui k::lmg stock ercds fo stuchures
that quickly foll cpart. These problems most heavily burdens the poor, paricularly
women, who ofien have no oplion but 1o reside in informal, illegal setflements-
many which lack reliable infrastructure services.

And yel, incongruous as it may seem, cities in Asio and the Pacific ore primed
for suslainability. Despite having massive ecclogical foolprints, Asian cities are
widely characterised as having high uban densities and diverse land-use mixes,
which provide opporiunities fo redirect negalive development pattems through
innovative master planning stalegies.

Alongside the goal of improving the access and availability of vitol services,
eco-efficient construction 1s organised around principles of low-impadt,
conservation development. preserving natural rescurces with the aim of reducing
vulnerability 1o the effects of climate and environmental change. It involves 'doing
more with less’ while promoting the assembly, implementation and maintenance
of environmentally sound technology (EST) designed lo be progressively
infegrated into larger public infrasiructure systems.

As will be discussed, eco-efficient consiruction has wide potential o serve as
a vehicle for skills training and enterprise development, which, when planned
effectively con translale into enhanced livelihood oplions, particulary for low-
income communities.




Whole-systems  opprooch:  parodigm  that
omphasises the impodonce of viewing of pors
of o syiom of process of onco and anchaing
how these loctors inleroct ond feed inio coch
cther,

Life-cyede: sefirs 1o the 1ok amount of inputs ond
oulputs spanning the e of o product of senvice.

Refrofifing: refirs 1o the addifion or subsiuion of
new lechnology, equipment o fealuns o dder
syserms with the aim of enharcing enviecnmenks!
performancs.,

Green buildings buldings designed 10 we
encdgy. woler, materiols and lond officiendy with
the cbjecte of delverding necossory senvicns
while reducing negofive impocts on humon
healh ond the emionment,

Passive solar bullings: ploase 00 Glossary
Zerorenengy buildings: procse soe Glossary
Autonomous buldings: please see Glossary
Energy-phus buildings: placse so Glossary

Sustainable Master Planning

Taking the Whole System into Account

Eco-efficient consiruction is based on o whole-systems approach- vorious
types of infrastucture (including tronsport, energy, water, sheller eic) and the
physicol londscope ore seen os comprised of inlerdependent components that
interact with the greater natural, social and economic environment, By carefully
assessing socio-economic and environmental impacis throughout the various
sioges of a project's Ei[ﬂ-cyclﬂ. eco-efficient consiruction proctices seek o
ensure that infrosiructure operates in ways that optimise performance and cost,
expanding the delivery of services fo those most in need.

Sustainable Buildings for Green Growth

Widehr dependent on fossil fuels, buildings are notorious energy consumers-
by some esiimotes, cccounting for over 90 percent of all elecrricity use in
cerain countries, Along with being one of the highest emiters of globol
greenhouse gos emissions (GHGs). buildings ond construction devour the
lorgest percentage of notural resources per capila in their inicke of lond, woter
and row materials. Given the above, it is not surprising that the construction
ond operation processes also typically produce massive quantifies of woste
ond pollution.

In oddition lo retrolitting existing buildings for energy efficiency, the eco-
efficient design, construction and operation of green buildings can be used to
improve the environmental quality of infrastruciure services In ways that reduce
long-term utility costs while enhancing occupants’ safety and health.

Sustainable building concepts extend over

a diverse range, including:

Passive solar buildings
Zero-energy buildings
Autonomous buildings
Energy-plus buildings

yvyYyvwvy

Investing in green buildings not
only can yield signiticant savings for
households and businesses, it olso has patential
Io promole opporunifies for greater sociceconomic
development. Employment in the bulding ond conghucion
sector often makes up a lorge percenlage of the labour
market. Accordingly, eco-efficient construction practices
can encourage linkages with green businesses that offer
emvironmeniolly-fiendly products and materials, and deliver services
such as the insiallation and mainenance of EST. Vecational education
ond job training is crucial in this regard.
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vilding Codes
or Greener Places

Definitions

Governments are the primary diver in the development of green buildings, and

_ ) building codes and standards cre the most imporant ways to promote
Ecological foolprint: olso known as carmying susiainability within the construction secior. Adapting and enforcing policies that set
copociy, refers fo meosure of humon demond reduction forgets on matericls, woler, and energy over time has the polential to
on ecosysiems, mare specifically the orea of substanfially shrink the ecological foolprint of new and exisiing buildings.
lond ond woter needed 1o supply resources Establishing regulations on green buildings has the added bonus of opening o
and absorb woses. market window lfor the intoduction of energy-efficient appliances ond EST. As
these products grodually lower in price and become the norm, Increasing numbers

of people can be offorded access 1o sustoinable infrastructure services.

The Infemational Organization for Standardization’s 150 14000 standards, as well
as the US. Green Building Council's rofing sysiem, leodership in Energy and
Environmentol Design (LEED), ore tweo inlemationally recognised frameworks for
evolualing the environmental performance of green buildings. Rating systems are
important in that they can be used to inform the development of bullding codes.
Wha's more, when linked with financial and fiscal incentives, rafing and certifying
buildings serve os on effective driver for innovafion and change in construclion
practices.

It is imporant fo consider the socio-economic conlexd. Many of the wban poor
connot offord or access adequate housing becouse they lock secure tenure over
the land in which they occupy, ullimately pushing many inte informal or illegal
seflements. Clearly, it s unsustainable and inequilable to constuct @ massive,
exiravagant ond expensive building- even if it has green fealures- nexd to a slum or
squatier setflement housing the poor.
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Definitions

Charette: a colloborative decision-making
session used Jo build consensus on issues
related to community planning.

Lond shering: @ legal compromise for resciving
bind conlfics whensby privale o govemment
lond owness agree o shoe a podion of her
piopety wih poor communifies who reside
hee

Lord readjusiment: nefess 1o @ kond-wse solegy
Fict involves re-ploing seveitd adocent aecs o
bnd od elminging propedy boundoies o
alow for @ new mdeveiopment projecd

Ingrated  Suskainabiity Assassment (1SA):
defied 03 ‘o oydiod, porfcipoiony process of
frough which o shoed inlerpreioion of
ssainablly for o specific conte s developed
ond appled in on inegroled monner in onder ©
explore soltons lo persisent problems of
vnsssiginoble  development.  (Please  visk
hifpe/fwwemetisse-profect nel/ projecicomm/
index phpTid=643)

vilding for Life:
Pre-design

The decisions mode o the sont of o new consnclion projedt dlien delermine s
environmenial impoct for yeors 1o come. Addressing potential challenges eary in the
planning sioges can resull in much lower cosls than when intoduced ofier consinuction
has already begun,

Active involvement of the govemment is necessary 1o educole building ownes, financers,
developers, insiallers and buyers about the benefis of environmentally-sound design.
However, efforts 1o incorporaie environmeniol management inko projedt planning con be
greaty enhanced by toking o mulidisciplinary, colloboroive approach 1o decision-
making. Encouraging the regular formaion of choretles- comprised of local policy
mokers, finoncers, archilecss, sie planners, ity compony represenioiives, propery
developers, building owners, residents, etc.- as well as other reflevent siokeholders, such
s communily based and non-govemmental onganisations- con help to build communily
support for projedt goals.

A siokeholder-driven process is crucial lo undersionding the pricrifies ond challenges
which must be koken inlo considerofion prior lo consiuction. Porficipatory mapping
ecises con assiet in collecting data cn environmentally sensifive areas, updating public
lond records, ond providing information on how potensial development sitas can best be
infegroted info municipol plons, such os hrough lond sharing or lond recdjusiment
stotegies. During this fime siokeholders might moke use of Integroted Sustainability
Assessments (ISAs) 1o promote cooperation on problematic issues: determining which
building sites siond 1o be mast impocied by dimale chonge, darfying issves of lond
lenure, ond, os a los' resord, negoficling reseflement amangements for wulnercble
COmmUNies.
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Environmenial impact siotement: o decision-
moking tool oufining the positive and
negafive emvironmental effects of proposed
plan of development,

Urban sprowl: poody-planned o unplonned
exponsion of wban space into oreas locoled
on he paiphery of a civ: wpified by an
ineficient we of lond resources ond coused
when lond consumplion disproporianately
exceeds whan densily.

Ecological restorafion: wsing human inlenntion
o now o degoded, dopleled o dishoyed
ecosysierm ond bring B bodk ko ool

Brownfield: cbandoned, underused or idle
incustrial Gnd  commerncial focilifes ovailable
somalimes choroclenised by environmental
degrodotion ond confaminction; disfinguishoole
from “geenbields’, of undeveloped lond found

outside of utbon amas

Urban upgroding: ossisting residents in shem
or squatier communifies ko develop basic
services o mest their needs, beginning with
the esioblishment of lond ferure over the
property.

The Natural Choice:

Site Selection

As discussed, the pre-design sloge invites the opporunity to host public
forums obout the scope of on infended eco-efficient construction project,
Impact cssessments convey information aboul priority issues, such as
environmenial ossels and risks, enabling policy maokers to form consensus
around the proposed development by considering the greoter needs of the
community.

Bosed on these criterio, policy mokers can develop a stolutory fromenwork, such
as on environmental impact statement, to direct decisions on identifying and
selecting an oppropricte project sile.  After carefully analysing how the project
might affect local ecology in a chosen location- including o thorough review
of any natural or human-induced hozords the site may foce- stokeholders con
work lowords designing a sile plan,

An effective site plan seeks o ensure that the planned consiuction has a
minimal impoct on the surounding environment, emphasising compoct land
use- ideally in vocont lots within the lown or city periphery- that locates
buildings close ko schools and heclh fociliies. employment centres, ond
markets. This reduces the potential for urban sprawl while moking the best
possible use of existing inkostructure, such as public transporation systems.
Designing plans that recycle and retrofit old buildings, encourage the
restoration of brownfield sites and promote urbon upgrading of slum ond
squatter seflements con also help to bring vaoluable skills and jobs 1o
disodvoniaged communities
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reen Design
is Balanced Design

Ef:r:)-E:EiE.':ErnI construction principles oim to ensure that structures are designed
to deliver more services and community needs with less resource use, whilst
being in harmony with the natural characieristics of the building site. In order
lo achieve this, green bui|dil1g} lollow an il1legr01ed de:.ign srategy. all
feclures of o bullding ore considered in woys thal work logether and
contribute 1o its grealer ocperation. Put ancther way, green buildings are
designed in woys that, o the greatest extent possible, mimic the workings of
natural syslems. Many of these deaign features con be i'np!r-:rrlenfed with
minimal invesiment, bringing long-lerm energy savings that over fime con be
rainvasted into the economy.
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Step 1

Location and Orientation

The location and surroundings of a building
determine how it regulates its temperature and
defines the amount of light it receives. Buildings
should be positioned to take advantage of access
to the sun for heating, lighting and power, as well
as air flow for natural ventilation, by coordinating
landscape decisions accordingly.

o Buldings con be orented so hat they maximise e use of notural
lighting.
# Siolegcaly ploced tees and vegeiobion con cost appropricie

shoding, direcing oir towords buildings in hotler months, while senving 1o
buffer against wind in colder monihs.

adojeau
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o Subsfinsiing nofive vegetafion for poved areos around the building ste
con reduce excessive heot buildup- also known as the urbon heat islond
effec- o5 wel os help ©o consene woler; xeriscoping for insonce hos
shown ko be on effecive sommwoler management measune,

uoyDjUSLIO) PUD

finitions

Ubon heat island effect o metopoiian
oo that & sgnificontly wormer thon ils
rud oea: as o resull o whan
land seloce covenge thal has  fimiled
amaounts of vegelation,

Yeriscoping: refers i landscoping in ways
that wses woder more efficienty by wsing
nofive and dioughl-iolesant plonts, shrubs, and
ground cover.
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Definitions

Daylighting: the proctice of using notural light
o rocducs of diminoke ceclic lighting in

Clerestory windows: a Wpa of window
mﬁﬂgh:ﬂim'ghwpﬂfhfﬂ

the omount of light ond oir entering o
building.

Brise scleil: o horizoniol conopy o sruciue
thet eotends o the focode of o buiding
and serves b prevent excesive sunlight fiom
enienng,

Trm*n“t.:ﬂgnrﬁtlngmu!iumn
obsorb heat from direct exposure 1o sunkght
and Is wed o edied wom oir,

Earth shellering: the archileciunl proctice of
using earh ogoing! buikling wolls o noturlly
hact or cool @ bullding,

Living wall: refers 1o o type of wall that is
poiolly o completely covered with
vegeiction ond con be wed for air ond
waler filinafion,

Green rooF o oofiop hot is podioly o

covired with vegatation and sl
thot con be used 1o improve: the heoling ond
cooling recuiremants of o buiding, os wel o
iyl in air and woler Biration,

Grey water recycling  systems: internal
plumbing systems that moyde  residential,
commescial ond indusiriol wosewoer ond
renise it bor clher purposes.

Eorth cooling/earth worming tubes: an
ochilecheal loaune that works 1o mainigin
comioroble Intedor iempasoiwes in o bullding
by drewing qir brom underground,

Solar chimneys: o vedical veniilaion sholt thal
works o chonnel off inlo o building by

Wind coichers: on ochiechrol feohue o
servps o enhonce noteol ventiotion in

buikdings by copluring maving air,

Step 2:

Enhancing

the Building Envelope

The building envelope- referring fo the external surfoce of
structure, including the walls, windows, doors, roofs and floors-
largely governs how energy-efficient a building is.

Alhough local condifions raquire different design stalegies, the envelope is orical 1o
mainkining & comforable indoor lemperciure becouse it moderates the omount of heot
that enlers or escopes a budding,  Efficient building emvelopes siike a bolonce between
managing their inkike of heat ond daylight while of the same fime allowing for proper
ventifion,

« Compod bulding designs that moke we o energy-efficent windows, propery
secled doors ond oddifional insulation con provide for significont energy savings,
parficulorly in colder dimates,  Prefobricoted/Modular green buildings prove 1o have
many odvanioges in this regard.

# lighting conslivdes o loge percenioge of a building's enegy woge. I is wel
esioblished that daylighfing ssolegles con enhance the health and produciivily of buiding
ocupants. Propery looaled, insulled windows ond derestory windows, os wel os
syfights and ight tubes, occompanied by the we of oppropriaie shading techniques,
such as louvres, fight shelves, and brise sdlel con help o contdl heat and excessive
beighiness by disribufing notural daylight info o building's inferior.

. hmmﬂcﬁmﬁlgﬂmbﬁsdhﬂdingmﬁucesmnbeuﬂdnﬂmm@t
in colder lemperoiures, dork colours con sook up ond Fonsmit heot Similarly,
incorporating concrede, file, sione o brick floors into locotions exposed 1o diredt sunlight
con ako grodually absorb and release heat inio o building. Woler siomge conlainers
st inlo wals are another vioble oplion, topping excess heat in the winter, doring 1t
during the day and codling it ot night during the summer months.  Soloriums ond frombe
walls are oo effecive ways 1o coplue or release heot when combined with below-
floor venfing systems, the air that is generated con be channeled 1o wam of codl the
building, depending on the season,

o Earth shellering, when consiucted in o ssiainoble manner, is o procice that con
subsanfiolly reduce heofing ond cooling requirements in residenfial buildings. On o
smaller scolle, living wolls ond green rooks also wse notural landscaping techniques ©©
mainain comlooble lemperatue levels; odditional benefits incude the abilily 1o filer
poluiants from the air, peolect groundwoler, ond provide hobilot for locol wildile, I
wbon sefings these methods hove oo been credited for their capocly o insulole
ogainst oulside noise. When combined with grey woter recyding systems, living walls
and geen ool can bing significant woer savings.

* Natrally ventilating buildings is by no means straighforword task, greally
depending on the specific climale, locotion and type of stuclure in question,
Earth cocling/earth warming tubes, venfilation shalls, such as solar chimneys,
ond wind colchers are proven ways fo encourage oiflow inlo buildings without
the use of mechonicol systems,
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dtep 3:

Integrating Sustainable
Building Systems

There are a wide range of high-performance EST systems
currently available that may be considered to further improve the
sustainable operation of buildings. In areas disconnected from
centralised infrastruclure  services, these stralegies may prove
essenfial to meeting basic needs.

of the following fectures can be combined to opfimise green
building design:

* Roimwoler harvesting ond grey water recycling systerms, including hot waler heat
recycling- such as the wilisafion of solar woler hedters- are waler ond power saving
measutes thal can be used to consenve local resources.  Iniroducing urine diversion and
composting foilets hos demonsiraled 1o be very successhl in ol ogriculural areas,
where wosies ore odded wilh ferilizer o improve product yields.

= A large majority of a buslding's enengy is spant on heating, codling, ventilation and
lighting systems. Active solor collediors, such as solar roof ponds, can meet both heating
and eacling requirements in o building ond oo be designed 1o desolincle woler for
drinking, More effective are thase that combine both space and waker healing by
emplaying pumps and fons to disribute oir,

® In oddifion, renewcble technologies, such os pholovoliaic (PY) panels. micro-hydro
and small-scole wind power con senve as primary sources of energy or con offset some
of the bulding's energy requirements.

e As unsavoury os it may sound fo some, there is great polential in also hamessing
human excrelo 1o power biogos plonts, especiolly in il areas; these systems con then
be opplied towards ingenerofion in buildings, recycdling woste heat 1o effecively dose
the leop on woske.

Definitions

Roimwater harvesfing: e above o below.
ground collecion, skroge. ond muse of

il o sene humon neods,

Solor water heoters: internal  plumbing
sysdorms thal chiads heat rom e sun o meet
the hot water neechs of o bulkding,

Urine diversion ioilek iodels unconnecied o
sewoge gysiems of sepiic lonks, used o
promoie woler consenation by redirecfing
urine indo the soil,

Composting toilet foilets unconnecied 1o
sewoge sysems of seplic jonks, used lo
promok walel comnsenalion ond  neduce
ond that con koler be distibuted into the sol

Adive solor colledlor: o device wed K

homess the thermal enesgy of the sun so thal
i con be sored utiised in buildings.

Solor roof pond @ hpe of moiop sk
energy collecor Bhal can be wed for
desalination, heoling and cogling purposes in
buildings.

mc (PV) ponels: please see
Micro-hydro: please see Giossory

Wind power: plecse see Glassary
Biogas: please see Glassary

Trigenerofion: e dmulionecus genemtion of
mechonicol power, heat ond cooling from o
single sowce, imoling making use of he
‘warste heal” byproduct that resuls from fhis
genaaion,

Oosedoop syslem: o hpe of process thol
tha aim i minimise or sliminoe wooe,

f




Definitions

Resource productivity: invohes maximising e
omount of o good o senvice that con be
cbiained from the we of a gen quantity of

FERRCNIMDRS,

Groen public procurement roughly defined
@ o policy of incoponting emionmental
ond sociol considemfions  olongside
comvenfional critleria of price ond quality into
purchasing decisions

Wife-cycle asessment: o methodokogy used &
evoluale the iotal omount of inputs and
cutputs sporning the lfe of o podud o
wvice o determing i fll environmeniol cost
ond inform obout the bed oplions for
: g eliciancy:

Life-cycle cost anabysis a methodology weed
i evaluole the expected openling.
maindenance and mepiocement coali invohed
with ufilising a tpe of bulding maerdal o
building component ond inform about the
bt options for imprening efficiency.

Full cost resource pricing: relfers 1o the pricing of
(nohral) resouces and the sendces hal they
provide aof o mie thel equols the cosl of
mairiaining swsoinable emdonmenial sandards,
of 1o some occoped degree. inlernolives
negaive emvicnmental edemaiies.

Material Fow  analysis: defired o5 a
quantilaive  mathodology ko analysing  the
flow of motedals ond enargy feoughout on
economy.

Groening the supply chain: please see
Clossany

Londfill mining: an emvironmentcl manogement
solid woste in londils & exovoled ond
processed, both to redaim  sabegeable
meterials and upgrode the londfill spoce.

Consirucion and demeliion (C & D) debwis:
nonhczonkas solid waske ond motedds from
consiruction,  deconstruction, mnovelion or
demalifion opesafions that have e polenial 1o
ber revsed,
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Choosing for Sustainability:

Materials Selection

Becouss of its durabilily, sclely ond efficiency, the long-term economic volve of o
green building most oflen proves greater than that of o conventional building.
Along these lines, resource produchivity is the primary consideration in the
selection of green building malericls. Accordingly, this section will discuss how
green public procurement con be used o stengthen eco-efficiency in the
consfruclion secior,

Given the varying ovailabilily of products and services, the selection of
materials for green buildings will inevilobly differ between countries. Promating
the formation of green building advisory boords and/or associafions-
odministrative bodies mode up of architects, builders, suppliers, members of the
local chomber of commerce, waste haulers, non-govemmental representatives,
and ministerial officiols, kor exomple con assist policy mokers in making
inventories of availoble green malerials for slaled constuction projects.

Equipped with o cleor piclure of the amount of materals and enengy inputs
which are involved in bringing goods to market, siokeholdess ore positioned lo
moke the mos! eco-efficient choices. By ewoluafing the entire sequence of
processes and octiviies that go info the extraction, manufocture, fransportation,
producion, and disposal of materials, fife-cycde assessments, life-cyde cost
ﬂmf,mundﬁﬂ{wmmmpﬁgummmebdsﬂmlwﬂibgeﬂwb
balance environmenial, social and economic costs. These effots con be
stengthened by undercking o material flow analysis of the nafional level
Altogethes, these instruments are a crucial part of greening the supply chain.

The building sector is o major consumer of energy-intensive malerials and
processes- accounting for neardy three billion tonnes of row materials each
year. Green public procurement promoles the incorporafion of locally-sourced
lobour and malerials, such as post-consumer reoycled produels in building
design. As many of these oclivilies ore oflen very lobour-intensive, there exists
o high polenticl 1o generate employment around the remanufoctuling and
recycling of products thal con be sohoged os green building malerials,
Landhill mining provides o relevant example.

There is o wide spectrum of construcfion and demolifion (C & D) debris
and other recyclable wostes thot can be inlegrated into the building process 1o
great effect. The following list, while by no means exhaustive, includes o
number of possible options.
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Ecolobeling: o lobeling system for producs
and services thal indicales they are
manulociured o conducied in o susioncble

L e g o

Full-depth recycdling: an orsile constuction
process that rebuikds cld or degroded
concrele and asphall povements by eoyding
exisiing roadwoy malencls

Fly-csh: resiche generated from he inchusirial

use of coal that con be coptured and reused
in the building ond consinecion process.

Product taxes: ploase sce Giossany
Mining toxes: ploase oo Glossary
Landhll taxes: plonse soo Glossary

Workfare: o fom of wollore in which
poicipanis podom wok as a condiion of
recniving aid.

Deposit programmes: please see Glossary
Variable fip fees: ploose seo Glossary

Deconstruction: o process of conefully
dismanfiing or removing vseoble building
components, ko modmise the moovery of
malerials  for re-use, reoycling, ond wade
managoment,

ecyclable Building Materials

Timber (inilially sourced from eco-lobeled suppliers)
Meols: seel, aluminium

Stona

Aggregoles

Plexstics

Polysyrene

Grypsum

Ceromics

Cailing tiles

sy

Concrate and osphall {poricularly for reod construction,
known s full-dapth recycling)

Waste by-products: fly-ash, sewoge sludge

¥ YTYYYYTYYYYYYY B

Policy mokers hove o number of fiscol instruments of thelr disposal, such s product
faxes, mining foxes ond londfll toxes, o shift public demond fowords more
susiginable building materiols. To ensure hat they ore not disproporionatety felt by the
poor, revenues generaled from fhese kaxes con theseaher be reirvesed in swocial
programmes, such as, for insiance, vocafional skills iraining or workfore. Implementing
diversion deposit programmes and voricble fip fees ot landiils hove dlso thown 1o
be effective in reducing the amaount of materials that enter the waste sream.

Deconstruction for Reconstruction

AﬂmQh recycling C & D materials present many opportunities ko reduce
woste and cost for green construcfion ochivifies, the most eco-efficient
buildings are thase designed o be deconstructed and reused o the
end of their uselul life.

There are many benelits 1o deconsinucling buildings as
opposed 1o simply demolishing them. In oddition o
saving natural  resources by exploiting  fawer
metenals, reusing building components con divert
significant omounts of woske from  lonclills
Decongruction also lessans the amount of
conlgminants thol enter the air lypically
associated with demolifion,

Waske reduction techniques procticed on
construction sties con ossist the deconstruction
process while also cuffing down GHGs. For instance,
collecling, separating and slaring molerials prior lo
fransporting them fo markel can greatly reduce kraffic to and
from the sile. Coordinating deliveries with waosle-hauling also
helps 10 moderate the amount of vehicles that ame on the rad.
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Definitions

Communiy Developrment Funds (CDFs): mlen o o
wide amy of finoncial focilifes thot work 1o defiver
koars ond gronts I koweincome communities, ofien
for micoinonce ocivies.

Sies ond services: o govemment housing siolegy
tho! provides koweincome communiies wih o
designoied porel of lond wih o kmlied omount of
infosiruciee senvices with the expeciofion ¥ wil be
further developed by the commurnifies hemsehes.

Community controck: defined a8 0 contort oworded

b o communiy orgonisation by o govesnment agency
1o cxany e o shekerd crwshucion prosect

Formerking s e Gl
Recyclod revenue: pcse se0 Glossary
Foebotes: pecse see Gloory
Revenue-neurok: pleas s0e Glosry
Commissioning: the procedure by which

completed building i3 cerffied 1o be in efficient
openafing condifion,

‘i

Constructing for the Future

Pnli::y makers can ensure the construction process is conducted in an sustainoble
manner by establishing opprepriote guidelines over the use and profection of site
resources, the manogement of materials, ond the moniloring of work safely
practices occordingly. Performing quality conirol over green building operations
can result in overall cost savings from more eHficient processes while providing o
healthier workploce for those employed in the construction secor.

Potential interventions that can assist in achieving more sustainable
construction practices include:

» Designaling o percentoge of public lond for low-income housing development
within urbon plons;

» Swengthening the Jechnicol copocily of lond odminisiation ond lond recod agencies 1o
pomoie more secure lenure, especially for groups Iving in dums ond legol seemens,
twough community file or leose amongements;

s Simplifying odministoiive procedues o moke he buying ond seling of bond moe
comveniant,

 Iooicing ond enforcing lond ond propeny koes on boh developed ond undeveloped sies 1o
discouroge bolenecks in the supply of senioeatle lond;

® Suppoding e mebllisotion of Community Development Funds (CDFs) 1o co-finance
organisations and cher octors promating communily development inifiotives, such os urban
upgroding o sites and servioss programmes;

s Drowing up community conlrods that ensure o cerain percentoge of fie local populotion s
employed in designing and implementing o given consiruction project

o Woding with odvisory boards and indusirial associafions io review consiruction policies and
propase relevant emirnmenial procedures:

s |denfifing moruociurers and disiibuions of recycled building malerioks to speed up green
consiruction schedules;

o [Esablishing materal recydling vendors shauld none exish

o Requiing that consuclion confractons follow o precise sile management plan lo
minemise environmenial impacts;

» Encowoging Irining obout principles of green design on and off the construction sile, such
as thicugh the esablishment of cerdfication cenres;

» Enlorcing environmental and eccupational sofety regulations;

» Designating exisiing vegelation lor prolection eary in the consinicfion process; and

® Promoling deconsnction ond recycdling of C & D debris o gererie locol demand ond reduce
ransporation costs,

Financing the construction of green buildings can come fom several sources: partially
earmarked funds, recyced revenue from savings gained by investing in efficiency,
ond performance-bosed controcts- which rewords building design teams  that
develop the most environmentally-sound projects. When combined with other
instruments, such as feebates, pedormonce-based controcts con offer o revenue-
neutral solution to green consfruction.

Quality Assurance for Sustainability

Ertiu:ring the efficient operation of green buildings 5 on ongoing process thal
requires both plonning ond cooperation of stokeholders, Regulay commissioning
green buildings over the course of their life-cycle is o cost-effective stategy thal,
olong with emvironmenial moniloring ocliviies, con be wsed 1o evoluake ond verify
long-term building performance. Commissioning is crifical to exdending the life of
green building systems: this requires developing o necessary skill base lo meet the
poteniiol demands for maintenonce and repair.




Definitions

i an wion area planned andd

the aim of minimising & Tockprint
ond promofing equal opporuniies o the
grecies! exdent possible.

Inclusionary zoning: refers 1o planning
oidinonces thol requie thal @ minimum
percenioge of new consnction to be
dfordoble 1o pecole wih low o modenale
incomes.

Compost & midue of fing vepedation
ond wases that is used lo enrich 2ol

through  environmenial
de&lg'la plecuesae

Llrbmagm.hra:hpmﬁmdgnwg.
procesting ond cisibuing food ond ciher

pmd.mmuruwdoﬁu
Vertical fams: placse see Glossory
Permeable ing materials

madbmd:.hh.undm that permil
sommwaler and wotewater | 1o nolurally
infilrcte the sod below.

Consiruded wellands: an enginessed marh
Of  SWOmp, wad ko weol woslewoler,
gomwaler unoff o la-:h‘a‘rl.m
olso serves a5 habilat bor waldli

humdk:ﬂrglumermulw

SImu'n ng redieding chonnels of
areas ko help resior
imhummtdm
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From Green Buildings to Eco-Cities

A\ discussad, eco-efficient construction works 1o guide the development of
infrastructure that can beter respond lo public needs, Given that more than
half the global population currently resides in urbon areas, eco-efficient
construction, guided by sustainable master planning processes, can serve os
a blueprint for the establishment of eco-cities in Asio and the Pacific: cifies
that are not only environmentally-friendly, bul competitive, socially-equitable.
and more resilient to the shocks of climate change.

A number of very innovative ideas related to the consiruction of
eco-cilies are currently being explored:

e Impasing urban growth boundaries and uiilising smart growth policies o
encourcge more compact seflements around mass-transit systems

e Promoling cross-subsidy schemes, such as inclusionary zoning, to address
Ihe housing needs of vulneroble women and men

» Encouraging the crgonisaion of community compost centres lo improve
solid wasle manogement proclices

* Implementing crime prevention through environmental design (CPTED) 1o
foster saler communities

» Supporting livelihood generation through wbon ogricullure grown on green
rocfs, and/or constructing vertical farms

e Addressing stormwater manogement by integrafing permeable pavements,
consiructed weflands, bioswales, and stream daylighting inlo the wban
environment

e Using ecological restorafion to convert degroded lond info recreationol

space

= Utlising building-integrated photovoligics

» Building central solar heating/cocling facilifies o betier meet the demands
of communities and, on o lorger scale, concentrated solar power systems

s Chligating utilty companies to produce renewable energy through
renewable portfolio standards

e Incorporaling filanium  dicxide info construction matericls o absorb
greenhouse gas emissions

o Making use of flooring systems for municipal sidewalks that generate
glectricily from peoples’ movements

e Designing smart grids and guiding the development of microgeneration in
communities thiough net melering policies

Smart grids: tem wsed 1o desaribe uilies hat malke use of

rr-:vdem ronsmisson ond disribuion syslems, which
and refiobly vio enhanced monikoring
mdmdn'ﬁ:lum
: refers o he smoll-scale of heot
from menewable sources, inclicucds,
s-rrul ol communities io meet their own needs,
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Eco-Industrial Parks for a

ek Yookt Sanaion o’ | (reener TOMoIrow

Training (TVET): interventions, often
govermment led, used ko |:J£ing abaul

learning that con enable individuals fo In the wansition 1o a global low-corbon economy, employment markets wil
become mare producive in the word of foce increasing pressure as governments work o upgrade the skills and
work: involves the study of technalogies competencies of their labour force. In oddition 1o keeping resources in closed
onch: the aoquisiion ol sidls-- ol loops by means of companies working together, eco-industrial parks present o
copacities ossociated  with  vorious compelling opporunity to enhance Technical Vocational Education and
occupations in different economic and Training (TVET) systems, porticulory through Public-Private Partnerships, in

LTI iy order to meet the growing demand for green skilled workers.
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The UK's Ambitious Agenda
for Green Buildings

Wit rety 0 ouoder o the Uniled Kingdom's cotxon ermissi

gslafion monckating that ol new homes bullt in the LK o
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e UK Goveremanl hos possad sweeo
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Sustainable

Renovation

waghh.r 80 1o 85 percent of a building's energy is used in its everyday
operation- heating and cooling. wventilation, lighting water heating, and
applionces- allogether moking up o mojor source of GHGs. This is due in
large part 1o the foct that, over lime, building components inevilably become
worn oul, inefficient, and in need of replocement, Renovating or refurbishing
existing buildings for energy efficiency ond energy conservation, also referred

to os retrofiing, comprise o series of cost-effective measures that con be
ialolielic used lo improve the environmental perdormance of the building sector. In

addifion lo increased energy savings and reduced pollufion, o well-defined
Energy conservofion: refers lo the prociice of retrofifing project con also seve lo guide skills development and generale
reducing the quantity of energy used, employment, paricularlly omong mico, small and medium size enferprises
whether thiough the more efficient vse of {MSMEs).
energy or by decreased energy consumplion
habits There are o number of economic advantoges lo investing into the eneigy-
efficiency of buildings. Capilol oulloys into energy-efficiency are generally much
Refroliing: refers fo the addiion or subsfintion lower thon those required lo increase energy supply. and do not camy the
of new lechnology, components, occessories addilional operating cosls associated with exponding  produclion  capacity.
o fectwes lo older bulldings, machines or Moreover, the fime needed to bring energy to the market- in other words, the
systems o make them more ensrgy-ellicien “lead fime'- is comparotively much shorer with energy-efficiency improvements.
This is very imporiant fo consider in areas where energy demand oulpoces
availoble supply.

In line with the above, investing inlo efficiency often has a high rate of
return, compensaled by the energy sovings thal are goined over the long lerm.
Most retrclitting of buildings can be dane o lile or no net cost, primarily with
existing technology. offering signilicant benefits for consumers. businesses ond
indusiries.
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Getting
the Gears Turning

The first step in designing an oppropriate fromework for retrofitfing buildings
involves mobilising mulfiple stokeholders to identify the regulalory and financial
barriers thal sland in the way of promoling energy-efficiency. Working in

Different or "split* incentives: relctes 1o the idea consuliation with sector siakeholders helps 1o propery define the targets of o

hai, deperding on the ype of lease, elher refrofiting strategy. increasing the likelihood that the project will be effective
lerants o londionds (but not necessoily boh) over the long-run.

benefit fom enengy effidency. For exomple, if o
lenant signs a lease. o landiond has no incenfive
o make the spoce more energy-efficient
becowe the nt i the els.
R 5 i ::3! ;mm L p MI; 3 o Different or "splil" incentives between suppliers and consumers
: ; lock of opproprinte financi
number of tenants, cccupants have no incent i PRrop! "9
G (i ha | Irhj hndl‘:; o Market failures that discourage the inlroduction of energy-efficient measures
e lock of public owareness about the issue

Polential barriers 1o mrgy-eﬂicicnqr may invohve:

copialises on the lenant's efficiency.
# lack of technical capacity to camy out energy-efficiency initiafives
Morket Tedes: describes when o model. kit 10  Unavailobility of energy-efficient technology ond services
s own devices. does not efficiently allocale
resources. Potential stakeholders might include local policy makers. energy wutility
companies and reguloiors, energy service companies (ESCOs), indusiry
Energy service componies (ESCOsk companies association represenialives, finonciol organisations and inveslors, developers
hat senve as an intermediary between energy and contraciors, equipment manufocturers, construction agencies, architects,
uilties ond ralepayers, pedoming o brood business leaders, major commercial building awners, londlords and tenants, as
ronge of funcfions inchaing the design and well as community organisations. among other concemed groups.
promotion  of  energy-efficiency  projects,
mdwﬂ?m P?'W"Qﬁ”ﬁm During this time siokeholders may examine o range of issues related 1o
audits, and conducling energy fisk management existing bullding stock: building codes, as they apply to different market

seclors (ie. residential/commercial findusirial), size, oge. composition of

, e it materials, occupancy levels and ownership siatus. Independent energy audits

::e"m;] m:]mumzr:“j . h;i’i:h:rlg can be used during this time, which can support the development of building

nr:ft;jy H;:facr e performance benchmarks and help to establish appropriate largets for future
' energy savings.

| Enargy oudit: o process of detemmining the

Of course, fl:nrmuh:ﬁing a |r:|ng-lerm hromework for Energy-eﬂicienﬂy requires
sefting reclistic fimelines for oction, suppored by effective moniloring ond
enforcement of policies. This might involve forming o speciclised national
agency of bureou, tasked with designing regulatory guidelines on efficient
building pedormance. As discussed below, polenfial responsibiliies of this
stalulory body might Invalve regularly amending building codes, scheduling
ongoing energy oudits, promoling the introduction of energy-efficient
technology ond proctices, and argonising public education and  training
seminars, among others.
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Opening
the Toolbox

Of all climate change mitigation measures, retrofitting projects
have the greatest potential to reduce GHG emissions in the
building and construction sector.

Accordingly, there exist o lorge number of inlerventions that con be used to
enhance the efficiency of buildings. Policy maokers con work 1o promote
energy-efficiency In existing buildings, both by clearly specifying in building
codes that reiroliing oclivities toke place during ony mojor renovation, or
mandating that it happens of selecled flimes, such as point of sale. These

efforts can be supported through fiscal incentives, such as granling fax credils H
o property developers ond construction companies thol exceed minimal

Opening standords

the TDD[be Several relrcliing shategies cre oullined below. Mole that the following

guidelines are often most cost-effective when caried out ot the some fime.




Daylighting: the proctice of using naturel
light to reduce or eliminate electric
|lg|‘|l’ing in building inlericrs,

Clerestory windows: o type of window
above ground level thol provides

doylight, wsually locoted along the uppar
part of o wall.

Light tubes: o device positioned in rocks
ond used to disiibule natural ight 1© o
specific interior area of o building

light shelves: o horizoniol shelf thot is
posiioned  onlo the building o In
windows 1o reflect or shield daylight,

lovvres: o window, blind or shutier that
conlaing a seres of namow openings,
ramed by overdopping fins or slots,
angled to control the amount of light and
air entering o building.

Brise soleil: o horizoniol conopy or
struchure that exends from the focode of
o building ond seves 1o preven
excessive sunfight from enlering.

Compact fluorescent light (CFL): o type
of Muorescent light bulb that uses about 25
percent of o conventional incendescent
bulb, delivering the some amount ol light
ond losting up 1o 10 times longer

Green public procurement: roughly
defined os o policy of incorporating
environmeniol and sociol consideralions
dlongside conventional criteria of price
and quality. into purchasing decisions.

Eco-labelling: o lobelling system for
products and senvices that indicates fhey
ore manyloctured o conduced In o
susiainable manner,

Solor water heaters: intemal plumbing
systems that obsorb heat from the sun ko
meet the hot waler needs of o building.

Grey water recyding systems: intemal
plumbing systems that recycle residential,
commercial ond Industrial waosewaer
and reuse it for other purposes.

Urine diversion toilet: toilets unconnected
ko sewoge syslems or sephic lonks, vsed
lo promole waler conservalion by
redirecting urine inlo the sail.
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A refrofiting project might include any combination of the
following measures:

* Weatherising buildings: Improving the insulation in buildings is @
relatively simple procedure that can reduce energy losses in older
buildings anywhere from 20 to 50 percenl. Attention should be
given to sealing air leaks around windows, doors. walls, roofs and
other areas, as well as prevenling against water leckage.

¢ Coupling high-performance windows with solar shading
techniques: Depending on the climale, glozed windows should be
selected to siike o balance between reflecting notural light (olso
known as daylighting), managing the intake of heat, ond allowing
for proper ventilation in buildings. Installing clerestory windows,
skylights and light tubes in addition to sirategically-located shading
devices, such as light shelves, louvres, and brise soleil are several
key opfions. Planling nafive irees around buildings provides shade
and protection from wind, ond helps 1o facilitotle the notural
drainage of waslewaler.

e Installing energy-efficient lighting and appliances: The potential
gains from making use of energy-efficient lighting in buildings are
enormaus; 1t is estimated thal 400 million tonnes of carbon-dioxide
emissions could be saved by 2030 clone from a global move to
replace one in five light bulbs. In addilion 1o improving daylighting
in a building, switching lo compact Ruorescent lights (CFLs) from
incandescent bulbs represents o huge energy saver, particularly in
non-residentiol buildings. In this regard, retrofiffing con be an
important driver for green public procurement: introducing efficiency
siandords and eco-labelled goods, namely opplionces and
equipment, into different building sectors. For instance, in industries,
improved energy-efficiency might lake the form of insialling high-
performance motors, boilers, transformers and turbines. Other retrofits
might include integrating low-flow foucets and showerheads into
residential or commercial buildings, inslalling rainwater harvesting,
solar water heaters and grey water recycling systems, and
promoting the use of dual-flow, vrine diversion ond/or vacuum
loilets.




Energy-recovery venfilation: refers 1o
the process of exchanging the energy
conlgined in spoce qir that is exhaused
from buildings ond using I jo feat the
incoming air which is ventilaled from the
outside.

Trigeneration:  the  simultaneous
generation of mechanical power, heat
ond cooling from o single source,
involving moking use of the “woste heal”
byproduct that resulis hom this genenation.

Active solar collector: o device wed 1o
harness the thermal energy of the sun so
that it con be stored uiilised in buildings.

Solar air condifioning: refers to ony
ype of air conditioning system that
operates from the use of solor enengy,

Sustainable Master Planning

e Improving ventilation ond heat/cold recovery systems: The lorgest
percentoge of energy used in bui|dings often DOwWers hwring. venfilation ond
air-condifioning (HVAC) systems, HVAC systems should be monilored on o
regular basis lo ensuwre they are funclioning smoothly, Techniques such os
energy-recovery venfilation and frigenerafion con be utilised to recycle the
waste air and heal that are produced by buildings to improve their overdll
efficiency. Installing active solar collectors in buildings- such as those
equipped 1o drive solar air conditioning- is ancther, more advanced option.

e Inlegrating renewable energy systems: PV paonels ond small-scale wind
power, for example, are wo renewable energy systems that are becoming
increasingly ovailoble for on-site residenticl and commercial use. The cost of
installing these systems can be largely offset by the savings generated through
energy-efficiency measures.

» Modifying structures to make them more resistant to climate/environmental
change: This includes measures such as building small flood levies, reinforcing of
elevating buildings so that they are more copoble of withsionding floods, high
winds, earhquakes, eic.
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Green Jobs: any job that conlributes to

preserving of reslofing  envitonmenial
quality

Recruiting
for Green Jobs

A successful retrafitting project can be used to engoge local businesses,
encourage entrepreneurship and promate economic development. Policy
mokers can work ko ensure such o project supports the local BCONCmYy b}r
mairtaining that materials and labour are, o the greatest extent possible,
sourced from the communily.

Potential building and construction jobs created by a refrolitting project might
include:

s General construction workers
» Engineers

s Designers

» Energy ouditors

e Estimators

e Electricians

- PIU rr1ber 5

Employment cutcomes con be further reinforced by earubiiahing nalional
vocational taining and cerlification centres, gimed at recruiting workers and
strengthening their skills both for retrcfiting and other types of green jobs.
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Energy-demand management: refers 1o
a number of measures used lo promale
the more efficient we of eneTgy among
CONSUMers,

Broad-based energy taxes: pleose see
Glossary

Demand response: o type of programme
thol encourages elechicily customers o
reduce their consumplion at criical fimes 1o

ollow for gredler conservalion of energy.

Power purchasing agreement: refers io
o legal conoct between elechicity
ulilifies ond site owners, usually residents
or businesses. involving the purchase of
renewable energy or copacity provided
that the ulility provider ossumes the risk
ond responsibility of operating ond
maintgining the renewable energy
system over the course of the conlroct,

Steering towards

Sustainability

Daapirﬂ clear enwironmental, social and economic rewards, impravements in
efficiency underline o troubling phenomenon- namely, that the economic goins
brought on by odvances in efficiency may aclclly lead 1o a faster
consumption of resources, olso known as the rebound effect. For this reason,
policy maokers should aim to implemen! energy-demand management
programmes in conjuction with any large-scale retraliting project.

Systematically checking and reporting on energy usoge through ongoing
metering proctices, as well as providing regular mainlenance to appliances
and equipment, are two common exnrnp|es of Eﬂergy-deml::nd monagement
strotegies. Likewise, broad-based energy taxes can provide on effective signal
in which o moderate energy consumption. Demand response initiatives offer
financial incenfives fo encourage energy conservation practices amang those
connected 1o the electrical grid. Similar arangements con be extended 1o
renewoble energy technologies, such as offering consumer rebates 1o those
who install onsite systems ond encouraging utiliies to develop power
purchasing agreements.

Delivering Change

Imposing nafional energy performance standards on existing buildings can
provide @ strong signol for energy and emissions reductions in the building
secior, In oddition lo the meosures menlioned obove, policy makers should
work fowords updeting, enforcing, ond monitoring building codes, plocing
emphosis on energy-efficiency for existing buildings in these requirements,

Regularly updoting building codes and stondards, and making use of rating
systems and certification progrommes (such os those supported by the World
Green Building Council) tied to oppropriale economic incentives con help to
provide support for nofional legislation on energy-efficiency. roise public
awareness obout its benelils, and spur competiion ond innovation in the
building secior. Stakeholders con colloborate on developing public infermation
and educafion compaigns around these progrommes, cimed at influencing
property developers and landlords fo incorporale energy-efficient technclogy
and designs into their buildings. Showcasing successhully retrolitted
demansiration sites might be one example of such a campaign.
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Case Study: South Africa's Kuyasa Clean Development
Mechanism Pilot Project

Esmablished in 2005, tha Kuyasa Clean De men! Mechanism (CDMW
Pilest

analgy &l

Khayelittha, Cope o South Africa: The resulting en

asfimated lo reduce greenhouze gas emissions by roughh

The project has hod an immediate impoct on the social, hedlth and
economic well-being of residents.

Benefits include:

vings of opproimoiely 100 LISD per houssho
Y ‘L:_f-l'l'!‘:|'.'1:|ll"?'.

» Awareness-misin; g emvironmenk xquences of anergy consumplion

For Further Reading:

Golove, William H,, & Elo, Joseph H,, 1996, "Market Barriers 1o Energy
Efficiency: A

Critical Reapproisal of the Rationole for Public Policies 1o Promote Energy
Efficiency’, Energy & Environment Division, lowrence Berkeley MNatfional
laboratory, University of Califomin, Berkeley.

hitp:/ / eetd Ibl.gov//ea/EMS /repoits / 38059 pdf

Loustsen, Jens. 2008. "Energy Efficiency Requirements in Building Codes,
Energy Efficiency Policies for New Buildings', Information Paper,
International Energy Agency, France.

UNEP, ILO, MUC & WORLDWATCH INSTITUTE, "Green Jobs: Towards
decent work in a susiginable, low-carbon world”, WORIDWATCH
INSTITUTE, UNEP, Nairobi, Kenya, olso available for download o
www.unep.aig, civil_sociaty/Publications/index.asp;

A www.unap.ang,/labour_anvironment/featuras,/greenjobs.asp
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Definitions

Ecolﬂgicn1 restoration: using human
intervention lo renew a degraded,
deplated or destoyed ecosystem and
bing it back to health,

Payments for Ecological Services: o
financial instrument that is negolioled
between the public ond privole secior,
used to allow the costs of environmental
services fo be reflected in the economy.

Ecological

Restoration

Ecological restoration refers 1o a range of interventions
aimed at rehabilifaling degraoded, domoged or destroyed
ecosystems. There are mulliple benefils of ecological restoration: in
addition to improving habital, such os those affecled by
contamination, pollufion or natural disaster, it also con seve fo
beoutify the natural and human environment. More directly,
ecological restoration can be used as o means 1o lessen and buffer
against the impocts of climale change. Many of these aclivilies are
often very labour-intensive and therefore con serve os on imporont
source of livelihoods for low-income and vulnerable communities.
In particular, ecological restoration con offer valuable ablematives 1o
the exploitation of natural resources.

Policy approaches such os Payments for Ecological Services (PES)
can provide valuable opporunities for local stakehalders 1o work in
parnership with indigenous communities towards the promation of

ecological restoration,
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Definitions

Reloresiotion: the process of mplonting, with
nafive ree siock, exising forests and wondlonds
which hove besn depleled o comvered o
sorme oiher use.

Aforesiation: the process of seeding o
plonling @ forest on lond that is not o forest, o
has nict been o forest for o kong fime

Compost o mixwe of decoying vegelation
and waosies that is wed 1o enich sol.

usually agricuburl wose, which con be wed o
nulifionaly supplement sall while of the same

Q02 omissions.

Sustinoble ogriculture: o socially jus,
humone,  economically  vioble, ond
emironmenidly sound system of karming thet
woks ko minimise domoge lo sol, weoler
sources, species hobitot and biodersity hough
emitnmeriay-Fendly prodics.

Brownfield bondoned, undensed o ide
bom “greenfields”. o undevedoped lond found
outsicde of urbon oreas

Green belt o soegy of designating
undeveloped or ogricuuenl lond sumounding or
neighbowing wbon omas for  proleciion,
somefimes os secedfiond porks, in oder 1o
difine and resiict the growh of a diy.

Bioremediafion: feafing wasie or poluonts in
woler, ol ond oir fvough he e of Ivng
g,

Construced wellonds: on enginesred marsh
of swomp, wsed 10 beol woskewoler, somwoler
nwnalf or sewoge Fecimenl, hat oko senves o
hobitat for wildile,

Soll oquifer treatment the pocess of
purying woter by percolofing il hrough sol

The following list oullines a number of common ecological restoration

strategies:

» Waste collection in environmental cleanups
= Reforestation of watersheds
. .hfﬁ:mﬂhg with notive plunts in Enuirmmenh:ﬂhr appropriale areas

e Adding compost and biochar in cerfain amounts to depleted sail, as in

sustainoble ogriculture

» Promoiing the organic control of weeds and other invasive species

® Resloring urbon brownfield sites inio recreational oreas, such as
green belts

» Bicremediation of contaminated sites, such as through the use of
resiorers or constructed wetlands

e Recharging aquifers with waslewater, such as through soil aquifer
reatment

Ftése Study: the Ecological Restoration of Chilka Lake,
ndia

The Chilka loke, located in the east coost of slate-of Oxissa, India s tha
logoon  and solt

FC.|I'|;.'.-J|r'.g (o | ||'|1r_u_,_,']rn‘!_’{j_ J"_:l'_]lri{:_l:r.]k'_}r:; G[_'r_L'.r.:x:J:h, r|".|=_l Il:n:ul guy'ernrl'.erul
colluboroted with: local stokeholders 1o restors Chilko Loke,  Severdl
inferventions - were. implemented s-lrnu|!l:|nF_'-:h|.|:.i"-,r. 'r1c|udi::g l!.*!er!:sling the
areas oround fhe lake. establishing o wildlife sanciuary for native birds, and
managing weeds wilth communily parficipation {subsequently used for blogos
feadsiock),

produdiivity rose, fish shocks Increased, ond  invasive species  declined,

n oddiion o the improvemenl of waler levels, ogricullumal
In cddil o th p I of bor | . ogriculiuml
t

E-rlﬁging both sociol and economic benefits o the '.--|1|::|E|-'_-r5 in the aren. The
restoration of Chilka loke s testimony fo how participolory. management af

envionmental resources con be used fo greot effect.

Review Questions:

1. In what ways might the construction
of green buildings befler meet the needs
of your country's population? Which
groups have the most to gain from the
development of these systems? How?
Plecse be specific.

2. Does your country cumrently have building
codes in ploce? Are they enforced? How
might they be developed lo belter
emphasise eco-efficiency?

3, How might national policy makers work
more closely with locol officiols o develop
vocglional aining centres for jobs in eco-
efficient  construction? Whet
otherinstitufions or orgonizofions might be
invobved in this process?

4, Does e buldng ond consiuction secior in
your counky auenly incorporgie G D debs?
f not, which bulding molerials in your county
might have the highest polenil for recycling?

5. Are there ony emvironmenial oreas in your
couniy thal hold oppouniies for ecologicol
resiorotion?
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For Further Reading:

lewis, Roy R. 2001. "Mangrove Restoration - Casls
and Benefits of Successhul Ecological Restoration”,
Beijer Intemational Insfitute of Ecological Economics,
Stockholm, Sweden.

UNEP, 1O, ITUC & WIORIDWATCH INSTITUTE,
*Green Jobs: Towards decent work in o sustainable,
low-carbon workd”, WORIDWATCH INSTITUTE,
UNEP, MNairobi, Kenyo, also available for downlood
at wwwunep.ong/ civil_society/ Publicoions/Indexasp:
www.unen.omy/lobow_eavironment/features,/ greenjobs.os
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Sustainable Transportation and Mobility

Module 2

Sustainable
Transportation
and

Mobility

Ob]ecﬂves of the Module:

To familiarise participants with ways to

design enviranmentﬂﬂy—eFﬁcient, people-centred

transportation systems fowards enhancing the
health, safety and mobility of urban populations.

PP Tronsporation is o k=y driver for economic growth; however, poory plonned or mismanoged onsponofion sysems

oan undamine the polential for long-lerm gains by locking counires inlo unsusiainoble developmenl patiems. In Asio and the

Padilic, ineflecive kand-use pranning and pricing mecsures hove aoceleiad e expansion of cilies, promoling wban - sprow
and molodisafion of the expense of the noluml emvirenment

Ropid urbonisofion is increasing iroflic congesfion ond impocting air quality, leading fo o grealer requency of vehiculor occigents ond
healh-reialed disorders. Al the same fime. high venicle emissions- afributed 1o the widespreod e of ineflicent el lechnoogies and
procices- are loking their 1ol on the ecclogy of the region, depieting nalwrdd resources ond furher contribufing ' dlimole change
Beyond thesa fodors, energy demand lor ranspar in Asia and the Pacific is kely to increase by four o five percent unfil ther year

Given i high wbon populoiion dansity, it Is not feasible for Asio's mojor matropaliion oreas 1o confinue developing
konsporafion syslems based around the personal oulomebile,  Yel, privale molor vehicle ownership in the region
conlinues fo culpade development of ansporafion infrastruchure.

Susiainable transport and mobility describes ransporation systems designed
ko minimise: the use of corbon-inlensive: fuels, lowering greenhouse gases and
pollusion with the gim of :_m:wi{:‘uj safe, affardable options for d:_h"\ﬁr:“‘:;i
goods ond moving people. Policies con suppod suskinoble ransport
and mobilily by working lewords more efficient lond use, promofing the use
of public ronsd, designing urban arsas which encouage pedestion
fiendly mades of franspodation; and effeckvely
manoging onsponofion demand, <
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This Module

_ is arranged _
into three Subsections:

o Fffective Urban land Use Transit
F‘|Dnning

e Transportation Demand Side
Management

e Promoling Allernative Modes
of Transportation

e Transit-oriented dex
e Smarl arow
jemer

e Shared Space

Effective Urban Land

Use Transit Planning

An imporiant precursor o the development

of a suskainable transportand mability syslem
involves ensuring that policies on lond use ore
well-inlegrated, following what is offen referred fo os
he 3 "D's" -

Retaining Den.siiy _
Maintaining Diversity '
Promoting Sustainable Design

Urbc:n ICII"Id use policies ariented arcund the 3-D's can work
to facilitate transit-oriented development: fightly compacted

urban environments that encourcge pedestrian-friendly forms

of mobility, including walking and bicycling, in areas organised
around public fransporation systems.
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Definitions

Ian-metorised transpert includes ol human-
powered foms of ronsporoion, induding
waking, bicyding ond the wse of
wheelchairs,

Molorisation: refers to the process of

developing honsporiotion  syslems o
oocommodoie he e of owomobiles,

Urban sprowt: poordy-plonned or unplonned
expansion of urban spoce inko areas loooled
on the pedphery of o ciy, pified by on
ineficient use of lond resouwces ond coused
when lond consumplion  disproporionolely
exceeds uban densiy.

Urban Density :
Quantity Matters

Utbon density s coluiied as the percenioge of o populdiion ocaupying @ ghven
ubonised area, or the number of individbels conceniroled in o specific whan lboofion of @
porticulor point In fime, Densely populaied cifies, with cosaly condansed arnongements of
residences, jobs and senices, ore generally more occessible by wolking and ofher forms of
non-molorised tronsport hon wbon environments spreod ocross o wide area.  Ciies with
high urbxan densifies clso provide on cpporunity to develop public ronspodation sevices. thal
can draw on large numbers of polential cusiomens.

Cikes ooioss the Asio-Pocific are
choroclerised s having wery high
demifies.  Howsver, ce 1o the limied
amount of physical rood spoce ovoloble 109 |
per person, eflecive ubon plonning hos | |
proven fo be o challenge for ciies thal
hove pursued molorisation in ploce of
public rorspodoSion.  Figure 1 ilusioles &
H'-edenrm:lgamrgdamnﬁ:tmm |f:i'ﬂmﬁ.‘5 P80 1HED 1540 1963 2000 2002

T
occumed over the kot o decodes.  The :

s of privale auomobile ownership (ond lo o lesser degres, moloreydle ewnenship) hos led
toffic eongession lo spiral out of control in many fightly compocied Asion ciies.  High raffic
volumes have esubed in oir, noise and woler polifion, crecied healh and safely risks, ond
henve shown to toke @ negofive toll on economic comgeifiveness.

Cars per 1000 ower time flog scale]

In their cliempls 1o respond io these pressunes, momy Asian cifies hove heoly invested in
expanding their rood infrosruciure. These measures have lorgely been unsuccesshul given the
kwe amount of spoce olioted per peron, any increase of oad copacity in omeos of high
uban density is simply unable to accommodale o comesponding rise in oulomobiles.  For
roffic-satuoted cifes. exponding oods s o shoderm solufion with longderm  negatve
consequences. As new oads oie consinecied o elieve congesfion in dersely popukeded
areas, the londscope grodudlly becomes more dispersed, automobile dependence Infensifies,
wvehicle hoffic confinues and whan sprowl becomes commonploce.




Definitions

Lond wse mic degree by which residential,
commencial and insfiutional wes of lond o
locoted in the some area,

Vehicle kilometres trovelled (VKT): @
disonce meosure, in kilometss, of vehicla
operalions ocross a given geographical
orea.

Green business: defined os  business
procices that cbserve market bends and
demonds for ecologicnl susioingbdity and
considers  emvironmeniol  profection o

hundomeniol part of its growh sroiegy,

Tronsportation  demoand  monogement
(TDM): the application of shategies and/o
policies that improve  the efficiency of
ransporation  systems by reducing
automobile yovel demand

Jobs-to-howsing  bolonce: meloles © the
disvibution of employment relafiver lo workers
in o given loootion, colouloled by dividing
the number of jobs in an area by the number
of ovailoble housing units,

Value coplure: public fnancing mechanism
whereby increoses in privale lond  valves
genercled by  public  imvestments i
infrogtructure are all or in port secuned
theough kees on lond in order ko cover
inveiment costs and,/or other public projects.

Sustainable Transportation and Mobility

” Land Use Mix:
Diversity is Better

Becowse of thesr high densdy, it is no surprise ol residenticl and commercial disicts in many
lorge Asian cities ane found very close ko soach ancther. On the one hand, this is achoniogeous: i
alows for o gregier use of wolking ond oyding, Improving whbon mobiiy,  Yel, os noled obowe,
on Increcsing relionce on privole mokor vehiclas in the reglon hos given way lo more scaliered
patierns of developimen, rendering non-motorised karspod in mony areos oll bt impossible.  For
this reqson, maximising wbon land use mix- enswing that homes, businesses, ond other cenires of
communily oclivity ase in the same wvicinily- is another impofont component of o wsainobla
msrsport and mobilty sialegy,

Diverse lond use mixes con owist In semming whon sprowd,  Becouse lond 1ze mives ensure
shorter vehide kilomelres travelled (VKT) between destinations, they con increase the lkelibood that
non-mokised ond public konsport will be wed over privale vehide bovel  lowered VET s
therelore o key focor in supporfing green business procfices by limifing the omount of greenhouse
gas emissions reguinsd in the procuclion, manufockee and delivery of goods ond sevices n
coomdination with ofer fransporfation: demand manogement (TDM) mecsures, cifies emphasising
compod development con reduce maffic volumes, improve alr quolity, end enhonee ool business
oppodunities by promaoling occeuible, pededion-fiendly whan environments

In ideniifying ceniral oreas of whan activily, policy mokens, dong with idffic engineers, lond
use ondd ronsport plonnes, con develop on index of the jobs-do-housing bokonce thal exdss in
different locofions. ihroughou! the city. Zones thol o recognized as hoving iniense lond use mixes,
with high lkevels of howing and employment, can be sloled as fure public eporation nodes.
Value coplure has shown o be poiculody effecthe in increcting incentves for private
development in oreas sumounding ransit sendces.
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Definitions

Urbon growh boundares: a growh monagement
kol ol encounges o moe eficent we of lond
by mopping boedens aourd a dily, sepaing #
hom smounding aneas wih he cim of promoling
o compod whon development.

Green belt: o srolegy of designating undeveloped
o ogiueed lond weounding o neghbouing
ubon e lor proleciion, somefimes o
receotond porks, in crder 1o define ond neskricd the
growth of a cly.

Alemative modes of fransporiafion: refers o
types of ranspon that con be wsed in ploce
of privote ouomoblles, including bt not
limed ¥ ropid bus onst ond mail,

<

As we hove seen, becouse lond use and kansporiafion
decisions one inkewined in a number of ways, challenges and
obsiockes con oflen be quicky mognified. Asian ciies that
oddmees peoblems of mofic wih more roods may give rise 1o
seffement patiens that reinforca dependence on privale molor
vehicles. The resuling nole, poluion ond congestion hom
outomobiles con be a major disrupiion for communifies.

Fomunciely, the opposite olso holds e for wbon design
sholegies thot support susioinoble tonsport ond mobildy: by
encounging o reduciion in cutomobile use, ciies con promole
a more sustainable ve of lond and habiot

Ore woy pdicy mokers con ochieve this is by esoblishing
wrban growth boundaries. Uibon growh boundaries designose
fixed oreas for urbon wse, presenving the lond which folls cuiside
of green bals. In conjunction wih TDM, such as improved
occess lo olemative modes of Inonsporaion, uhon growh
boundaries con encouroge high densily development to batier
suppart the inlegration of Fonsi-onented policies.

Rood networks con be befier designed 1o enhance the
miobility of wbon populafions. Inkrconnecied wbon gid potems
clefined by shod, stoight sinests with muliple inkssecions, allow
for moe roue choices hon bronching, disconnecied rood
networks,  Ploting Fequent juncions between sreets, grid plons
disperse mokor vehide toffic, exponding ocoess for pedestion
adfivites and affrding mone space for public ronsit




Definitions

Traffic  manogement/troffic  colming: the
prochice of using physical sichures on roods
ko delberiely reduce vehide spesds ond
troffic, theneby improving sreet salety.

Urban heat jsond effect o mekopdlian
oea hol s signilicondy wormer than s
surrounding rural areas as o result of urban
lond sufore coveroge that hos limiled

amounts of vegelation,

Carfree: relers Jo zones that prohibil
outomebile soffic 1o focilioe greoker monsi
and mobiliv.

Crifler eressings: possogewoys that allow
wildlife 1 evoid moter vehice koffic in oeos
where roods crossout notural habiial

Shored spoce: o concept invalving the
removal of conveniional sepamations between
molor vehicles, padestions and ather road
wsers by eliminoling  odiional  rood
management devices and signaks such as
curbs, lines, ond signs, under the measoning
thet rood users wil be infuenced 1o share
oreas with considartion for the olher usars of

the space, thus improving rood salety,

Living streets: o sireel where the needs of car
drivers ore secondory 1o the needs of users
of the sreet os o whole.

wes and support o variety of Eansponation
MWiﬁd‘Egm’ﬂmmddW
conslrucion  from  environmenially-sengitive

arecs and prcieciing Open spoce.

Sustainable Transportation and Mobility

Sudies have shown that padesian-friendly, snnsit-orensad
emironments encouioge kess oggressive diving. lowering the
e of wehicukr cccidents, Al the shesl level troffic
manogement fechniques, olio known o3 traffic colming, offer
wiys fo gdow molor vehicle noffic ond impeove e sofory for
peclestrions and  eycliss. Chonging the sudoce malerials of
sheels, such a8 inko brick, resicling and/or nanowing road
lones, ond odding speed bumps//humps,/lobles,/cushions ore
severnl examples of offic colming measures that hove been
useed to lower hoffic volumes. Public ronspodolion systems
dasigned olong grass lined riwoys is on eomple of wbon
design that works 1o reduce poliufion while lessening the uban
heat iskond effect

Other techniques, such as esoblishing cor-free zones, planiing
frees olong roodways, expanding cubs ond sidewolis, ond
prewiding  pedesiian cressings ond bioyde lones con alio
effectvely suppor he movement of pedasiions ond cydiss
Similorly, designafing orifler crossings olong roads helps o
piolect wildife by liking notwol hobilat. Amas wih very
concentoled kond we mixes con work kwords the
development of o shored spoce between molorsts and other
road users. For small, fightly-compocied arecs, odopfing a living

Token together, the 3-0's demonsioie how smart growth
policies con be used to reduce ouomobile dependence ond
promole a wider range of tovel choica in ubon areas. Muli-
saciorl coopemion should be pusued of ol levels o ensue
that decision making on ransporation suppors emvionmental,
econamic and henkh objecives
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Promoting
Alternative Modes of Transportation

Alnng with other TDM strategies, efforts can be made fo enhonce tonsport choices, increcse the
affordability of services, and improve the efficiency of allemative modes of ransporiation, Allerncives fo
privale aulomobiles range from individual, non-motorized forms of travel to public ransportalion systems
geared towards moving large numbers of passengers, such as light rail transit (LRT), and bus rapid transit

(BRT).

JﬂdﬁmLaghpmmm1uubtmbilmmaHmwwmdmﬂmdmvmidmu}mic
- = progress, ronsponation studies suggest the contrary: not anly have most developed
light rail tronsit (IRT): o high copociy, high Asian countrios expatencad their highest rales of economic growth during periods of
fequency form of uben rall public minimal ouomobile cwnerhip, ovidence has shown hal excessive culomobile e
ranspoason ot operales on elecic power. tlends lo constrain susiained economic development. Global greanhouse gos

emissions from tanspon are the foslest growing among ol econamic secoes, with

Bus ropid Fonst (BRT): o brood lem ghen 1 road ronspod comprising the bulk (74 percent). Measures lo promote cliemalive
mass Font sysems ol hough improvemens o modes of tonsporclion ore therelore o driver for Green Growth, opening
inhoshucse such os upgroded vehides and opporiunities lor jobs in the design, contruction and openation of low-carbon ransit
schecfing, convenient fore collocion systems, and systerns while reversing the regressive effects kansporation policies typicolly hove on
dedicaled rights-cfway, chempl o e buses kb the pocr,
provide higher-qualily sendces than comentional
bus fnes.
Regressive: ot is considened regressive i 1t
levies o propodionaiely lorger amount from
ket income individuols and households.
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P [ransportation

Improvements are Everyone's Business

m:ll.cﬁuummmnbibm.

I'fuﬁu:. both within ond bebween lowns,
vilkages ond cilies

Transportation  Manogemen!  Associations:
ron-profil, member-controlled  organisations
esioblished to provide more effective
ronsponoticn senvices in o poricular orea,

Wehide shoring: refers 1o o mnge of mobifiy
prochices that promoke o move shared we of
automobiles

Corshoring: © model of cooperative
oulomobile reninl where people rent cors for
short perods of fime, involving shored coss
between muliple moloriste.

© Ridesharing: o shared we of o mokrised
L] vehide by o diver and one or more

passengers, usualy for commuting

Shutfle services: scheduled mansporiafion
sevices et wse smoll bses o vos
enhance public mobilty, usualy in aneos
whene mass Fonsit i not ovodoble

Porofronsit on aliemative mede of fexble
possenger  fransporiation,  disfinct  from
comentional and, thal provides on-demand
senvices, usually in areas whene mass onsi is
et evailable,

Green  business: defined as  business
procices hat ohearve market wends and
demands for ecclogical suskainabilily and
considers environmental prolection o
hundlamental port of is growth srolegy.

lo honsporalion  programmes,  usually
incenives for individuals To reduce their use
of automobiles.

|rnp|ming public tanspodafion infostuclure has  numernous benefits: in
addition lo providing valuoble oppadunifies for worklorce training and job
creation, mass fransit has the polential 1o lead ﬂgnil.ii:urﬂ savings in public
expenditures by reducing overall health and ansport costs.

Becouse low-income houssholds ore often most dependent on public
modes of fransporation for their mobility, they have much to gain from
investments in transit sysiems. However, many of these individuals also
make their income as tronsporation service providers, such as tax,
motorcycle, ond rickshaw drivers- ohen in the informal economy- who
sond 1o be negaotively impocted by employment shifts towards public
transit,  Policy mokers con work 1o ensure that public transit serves os an

employment pathway for persons already engaged in the ranspart sector.

Mass Transit:
the Less Wheels, the Better!

Investments in ransporiation infrasiruciure are essential o ensure that public
mobility is mode offordoble, efficient, comvenient end comloroble: key
components of tronsit-oriented development, An effective fonsit systlem
integrates various transit modes, providing clean, safe ond reliable
transport oplions o improve the overoll occessibility of the wban
environmenl, For example, linking IRT and BRT clong mojor commufing
cormidors con increase ridership in areas where residents routinely trovel by
automabile. Likewise, elechric sreebcars and personal rapid transit (PRT)
syslems that connect neighbourhoods to different oclivity centes con
encourage reductions in vehicle raffic while influencing more pecple o
walk or bicydle.

O course, much of this depends on the site iself-an area’s unique
geogrophy, populofion and degree of lond use mix will determing the size
and potential level of service delivered by public fransit. Yet, regardless of
whemre a lown or cily is locoled, coodinated meoswres can be token o
improve the quality, and the environmental pedormance, of public transit
Policy mokers ond tonsport planners, together with Transportation

Associafions, may colloborate on lowering fores, exponding
routes ond tronsfers and increasing the: Frﬂquenc‘,-' of senices 1o afroct
mote usets, Transport fociliies con be upgraded in o number of ways:
reclesigning vehicles 1o moke them more comlonoble, providing enclosed
shellers with occessible washrooms ond seats ot terminal siops ond
stafions, and ensuring scheduling information is well displayed.
Combustible vehicle engines can be relocled to operole maore elficiently,
or reenginesred oliogether lo operale on clean fuel,

Whenever possible, vehide sharing programmes such as carsharing,
ridesharing, shutfle services and paratransit should be cocddinated with
mass ransit io exiend services fo omeas where public ranspariofion is not
reodily ovoiloble. Green businesses con have on importont rle in this
regard by supporting commule Irip reduclion progrommes that offer
employee incentives for the 1se of allernative modes,
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» People-Powered
Transportation

"lon-moforised transporfation improvements are olso an important option
that should not be overlocked. Public fronsit syslems con betier
occommodate the use of bicydes, for exomple, by incorporating romps of
sigtions and bicycle rocks on buses and moins, as well as designating
pedestion crossings ond bicycle porking orecs oround  monsit stops.
Community bicyde progrommes con assist in reducing congestion while
oifering a healthy, cost-effective way lo promate mability.

Road Safety Begins <
INon-motorised fransport: includes ol W”h Ch{]ﬂgiﬂg ROGCI SFJGCE‘

human-powered forms of  transparation,

including walking, bicycling and the use '._famigning communities in aooordance with smart growth policies helps 1o
of wheelchairs. ensure that Wonsit and land wse planning have mutually-supporing godals.

Ee ) For exomple, enforcing thot pedestrian crossings and wide-cutside lanes
Community bieyde progrommes: o bicydle ore respacied by molorists fosters wider public occeplability for allemative
hire programme, implemented of the kool o Tk Alcotie. sbad o ddan e o Kok
cily level, fhat qims ko reduce ouomobile we odles onsport. g i i M preoty:10- agh-
through the provision of publicly owned occupancy vehicles, such as by sefing offic lanes on o grodient and
bicycles, eiher fee of chorge o on o reniol establishing toll lones, can assist in deteriing toffic congestion and delays
basis. o public tonst. Similody, by emphasising more clustered lond-use,

. parking management stralegies con improve access and mobility for
policies. thot policies " land pedestrians in highly matorised areas.
uses ond spoodt o varely of Fonsporotion
choices, with the geckr oim of diverdfing
construction  fom  environmenially-sensitive
areas and prokecing open spoce.

Parking monogement shidlegies: refers 1o
any number of solegies aimed of making
more efficient e of parking supply, inchuding
but not limeed 1o increasing reguiafions on
ing eighilly, pating ducfion, mising
and/or improving  parking  pricing
methods,
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Case Studies:

Rornsgn::re Train Station in Kent, Englcnd is @ busy ransport hub with direct connections fo London.
In the past, ransport modes around the stafion were not well infegrated.  located some distance
autside town, travelling to and kom the stafion was mainly conducted by bus or kaxi, and changing
modes proved inconvenient and costly. A public-privale partnership formed between local officials
and frain and stafion operators worked to enhance the overall accessibility of the siation.  Bus stops
WEe u]:grc:lded, pEdeshl'un Crossings and bic\,rcie F:JH'LS. wene design::lrecf and purking areqs werng
renovated with a view o connect different transport modes, bringing benefits lo pedestrians, cydists,
tronsit passengers and motorists.

Wi the expressed aim of incresing the connectivity of allemative modes of transport in the greater
city area, while discouraging the use of private automobiles, the City of lyon, France, institved o
comprehensive sustainoble mobilitly oction plan,  In addition to developing a public ransit sysiem that
now offers o brood range of ransportotion options, including meto trains, sireetcors and buses, o
community wide bicycle rentol progromme has been instituted.

In Bogola, Columbia o series of coordinated tronsportation measures has successhully improved
transit ond mobility. An extensive network of bicycle lones hos been constructed, connecling residential,
employment, and other urtban centres 1o areas oulside the city. Since the lanes have been designated,
bicycle use hos increased exponentiolly. In combination with improved porking measures, vehicle
restrictions during peck hours, as well os cor-free regulations have helped 1o moke Bogola more
accessible by non-motorised transport. Lostly, an affordeble ond ropid bus fransit system, supported by
legally enforced bus-lanes, hos made the cily o prime exomple of how susioinoble fansport and
mobility con be implemented to greot effect,

1. What does il mean to have well-integroted

ransponcfion policies ond why is it imponant?

Review p
- . E d h ich ion demand
QLIESIIPNS: oo by o o s snpoion daos

2. Whot wonsporation challenges does your porticular

3. What are Transporiation Manogement Associations?

Which groups might be involved?

What measures might be taken to focilitote this?

fo be most impacted in your home country?

4. Given your couniry's porticulor circumsionces, what
allemnative modes of transportation might be most effective
in reducing the number of private vehicles on the road?

5. What are some of the benefits of promoting sustainable
transport and mobility, and which employment sectors stand
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