VI. ENERGY SAVINGSIN THE PUBLIC SECTOR

A. Public Sector Energy Use

Inmany countriesgovernment authoritiesareresponsiblefor arange of public servicessuch asinfrastructure
provisonincluding harbours, arports, roads, water supply, power generation, street lighting, waste disposa
and sewerage. Other servicesinclude health and education services, public administration and social
services. Many of these state or city-owned public services are heavy usersof energy.

Public sector agenciesaregeneraly accountableto thepublic
throughaCouncil or aParliament inaway that private sector -
agenciesarenot. The public generally expectsthe public
sector to set an exampleto thecommunity inthe efficient use
of public funds. Energy savingsare animportant aspect of
this. Asthe public sector often generates power, supply side
efficiency isasimportant as demand efficiency.

Themajor areas of energy usein the public sector depend
ontheloca stuation and theresponsbilitiesof that sector in
the national scheme of government which are generally:

e Lighting—particularly of public aress

* Hesting and cooling of buildings

* Publictransport
* Congtruction of roadsand buildings Figure6.1: Energy useinthe public sector is
* Sewagetreatment and waste disposal extremely diverseasillustrated in thisfigure.

* Management of reservesand publicfacilities

Theseissueswill be addressed in this Chapter although they area so covered in adifferent context in other
Chapters.

B. Strategiesfor Saving Energy in the Public Sector

Although energy billsonly represent about 1-2% of aloca Council’ sbudget (ICLEI, Finance Department),
Councils have an enormous capacity to influence energy efficiency onalocal scale, and perhaps most
importantly set an exampleto business and the community on theissue. Loca governmentscan influence
up to 50% of local greenhouse gas emissionsthrough direct emissionsfrom waste or inthemoregenera
urban planning issues of trangport and energy efficiency.

1. Technical Strategies TECHNICAL APPROACHES
Governmentsareresponsiblefor most infrastructure provision and considerable savings
can be achieved by:

» Choosing materialswith low embodied energy. Embodied energy isthe energy
consumed by all of the processes associated with the production of buildingsor
infrastructure, from the acquisition of natural resourcesto product delivery. This
includesthe mining and manufacturing of materialsand equipment, the trangport of the materialsand
theadminigrativefunctions

* Ingaling energy-€fficient technologies

 Usinglocal renewable energy supplies (see Chapter 7 for more options)
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Water Supply and Sewerage

Large amounts of energy and resources are incorporated into conventional water supply and sewerage
infrastructure. Embodied energy needsto be considered at the planning stage. Savings can made pumping
water by adopting strategies such using high-efficiency motors and pumping to the minimum pressure
required. Other tips can befound in Managing Energy in Local Gover nment.

In sewage treatment pumping isalso asignificant energy user along with the aeration process. Energy
savings can be achieved in the aeration process by controlling the operation of the aeration fan through the
use of dissolved oxygen sensors, reducing the pressure drop of air pipes and employing high-efficiency
motors.

Pathways for Wastewater

Trected Wostewcter
Dkcharge

Figure 6.2: The optionsfor the disposal of wastewater are varied asillustrated in thisfigure.

An dternative gpproach to the treatment of sewageisaconstructed wetland system. Inareport by Fujita
Research on Constructed Wetlandsfor Wastewater Treatment (Report 022) it is stated that, “it isnow
recognized that constructed wetlands are an economic way of treating liquid effluent.” Thereport points
out that constructed wetlands are not widely used in devel oping, tropical countrieswhichisthe very
environment inwhich such wetlands perform best asthe continuous growing season meansthat thewetland
biomass can a so be harvested. These constructed wetlands can form an integrated part of the food
production system in such climates. Weater that has flowed through the wetland can be used to irrigate
cropsand/or beintroduced to afishpond. Inthisfinal stage, remaining nitrates and phosphates stimulate
the growth of phytoplankton - the favorite food of the Tilapia (OriochromisniloticusL.), afood fish
becoming increasingly popular in Europe.

A USAID project istesting the devel opment of Integrated Wetland Systems. See Case Study 45.
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Wetland

Cropland

Figure 6.3: Wetlands I ntegrated Within aVillage Food Production Cycle

Significant energy savings can aso bemade by using energy derived from sewagefacilitiestoruntheplants
and to supply local industry (see Chapter 7 for moredetailson supply options).

Waste Management

Most local government authorities manage solid waste disposd facilitiesand much of thiswaste hasvaue
asrecyclableresourcesor asasource of energy and soil conditioners. Thereare many different wasteto
energy schemesin operation or under consideration. Thisisaform of cogeneration which canyield
consderable savingsaswell associa and environmental benefits. Someexamplesof thisare providedin
Chapter 7.

Street Lighting
Street lighting can bethe most energy intensive servicethat local Councilsprovideand so thereissignificant
scope for cost and energy savings by improving light efficiency. A 1999 Study by Energy Efficiency
Victoriaand the Sustainable Energy Devel opment Authority found that the quality of street lighting could
beimproved considerably and energy consumption at least halved, by acombination of:

* Moreéefficientlampseg. meta halide, compact/tubular fluorescent

» Moreefficient luminarieswhichincorporatesreflector design, reduced light lossin the diffuser and

moreaccuratelight distribution
* Efficient ballastssuchas*low loss or eectronic balasts
* Moreaccurate control of lighting timeseg. by using an el ectronic photo-switch

See Case Study 46.
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TheEfficient Lighting Initiative (ELI) as mentioned previoudly aimsto speed up the uptake of energy-
efficient lighting technol ogiesin emerging marketsin developing countries. EL| isdesigned tolower market
barriersto efficient lightingin Argentina, the Czech Republic, Hungary, Latvia, Peru, the Philippinesand
South Africathrough aset of multi-country initiatives, local and global partnerships, and interventions
suited toindividua country conditions. EL | amsto motivate the government/public sector to carry out the
retrofitting of street lampsto more energy-efficient versions. In the Philippines governmentsare being
encouraged to install high-pressure sodium (HPS) lampsfor street lighting, replacing the conventional
mercury vapour lamps.

Theedectricity used to operatetraffic signalshasrisen steadily with the growth in urban populationsand
motorised transport. Traffic signalsare usualy on 24 hoursaday and the older technology normally uses
highintengity low-efficiency incandescent |lampswith coloured lensesthet further reducethelampsefficiency.
For traffic Sgna sELI" sproposed specification istechnology specific, specifying that to qualify for incluson
inELI programstraffic Sgnd systemsmust uselight emitting diode (LED) - based productsfor at least the
redsgnd. Traffic gnasLEDsareenergy efficient, durableand give out coloured light, removing the need
for coloured lenses.

Building Design, Insulationand Air Conditioning

Significant energy savings can be achieved by careful building design or by retrofitting existing buildings.
The AGO recommendsthat the single most important strategy in reducing theimpact of embodied energy
isto design long life, durable and adaptable buildings. Many of the ideas discussed previoudly can be
applied to public buildings. Retrofitting istypically more difficult and expensive than building an energy
efficient buildinginthefirgt place.

Sincemost Council buildingshaverelatively long occupancy hoursand aim to provide ahigh standard of
comfort, it makes senseto incorporate ahigh standard of insulationinto al Council buildings Thesmaller
the building, the more energy insulation will save. Morethan 60% of energy usein office buildingsresults
from heating, cooling and ventilation.

Reversecycleair conditionersare an energy efficient heating option for smal offices, however onalarger
scalethismay not bethe case. Opportunitiesfor savingsinclude: ensuring the system ismaintained properly
for example checking thermostat setting, sealing off air leaks around doors and windows. Blinds can be
used asanadtoinsulation. Inthewinter, closing blinds at the end of theday or on acold winter’ sday, cuts
down on hest |oss.

Seeaseriesof short retrofitting examplesin Case Study 47 and an example of electrical energy savingsin
amunicipal building in Ghanaas described in Case Study 48.
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Interior Lighting
Numerous strategies are available for reducing energy from indoor lighting, many of which have been
mentioned beforein Chapter 2. Theseinclude:

1. Operatelightsonly when required - most Councils practicethispolicy, however it isdoubtful that
‘turning off” ispracticed al thetime. Occupancy sensors—which do not cost much and are mounted
near doorways sense when aroomisempty and automatically turn off thelights.

2. Useof anefficient light source.
Increasing daylight level s can reduce el ectrical lighting loads by up to 70%, providing that artificial
lightingiscontrolled. Skylightsare cost effectiveand improve user satisfaction within theworkplace.

Compeact fluorescent lightsare more expensive but will reducelighting billsby up to 80%. A standard
36-waitt fluorescent lamp costs about $2 to buy, but about 10 timesthisto operatein abuilding for just
oneyear. Inadditionit hasashorter life, lower efficiency and poorer light colour and quicker performance
degradation than acompact fluorescent. Traditional recessed fluorescent lamp fittingswith acrylic
plagtic diffusersdeliver about 50% of thelight produced by thelamps.

4. Lighting systemsrequireregular maintenance. Thereisatendency to keep fluorescent lampsuntil they
areno longer of use, by then they could be producing only athird of what they produce when new.
Regular maintenance programsincluding cleaning of windows enablesthefollowing advantages:

o light qudity of thebuilt environment ismaintained

¢ tendency to add morelight fittingsbecause of faling light levelswill beavoided

o bulk lamp replacement facilitatesrecycling through aspecia lamp crusher. Lampsthat arereplaced
individually end up as landfill where the mercury they contain contributes to environmental
contamination

5. ‘Light’ furnishings- Light coloured walls, ceilingsand furnishingsreflect morelight toworking aress
and so need lessatificid lighting to achieve required luminance. Thewalsin many government offices
are painted whitefor thisreason.

Office Equipment
Whilst computers and associated equipment areasmal ler contribution to energy use, energy efficiency in
thisareawill produce substantial savings. Energy use can beinfluenced through:

* gpecifications established for new equipment

* theextent to which energy saving featuresare utilised

Purchasing policiesareimportant. “ Energy Star” isaninternationa standard for energy efficient equipment
and can reduce energy consumption of individua products by over 50%. Printersand fax machinesin this
category can cut electricity use by over 65%, thus saving around $20 per unit per year in electrical costs.
However, energy featuresdo need to beinstalled and used, for savingsto beredlized. ' Seep mode’ isone
of these features, * Screen savers' do not save electricity (Energy Smart Schools Computer Related
Equipment). All eectrical equipment should beturned off overnight or whenitisnot required onaregular
basis.

Inaddition there areanumber of other cons derationswhen purchasing equi pment. With photocopiersitis
worth comparing therated volumewith actua copying volume before purchasein order to minimisewasted
energy arising fromtheidletimes. Considering different ‘ styles’ of equipment such aslaptop computers
which run on 1/10" the energy required by desktop PC’s. The extracost of machines can be recovered
very quickly through energy savings.
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Kitchen Equipment and Hot Water Systems
Fridgelocation and maintenance areimportant in managing
energy usage. In addition buying theright sizefridgeto suit
needs and checking the energy |abelling isimportant. Lower
initial cost may not equate to ongoing low cost if the energy
efficdency islow.

Theinstallation of asolar hot water system with abooster
may reduce hot water energy usage. Every 200L of hot water
used from an electric water heater uses about 6 kWh of
el ectricity and generates about ten kilograms of greenhouse
gases. Reducing heat |osses from an el ectric storage water
heater by wrapping the tank with extrainsulation may save
up to half atonne of greenhouse gases and save $60 per  Figure 6.4: The electricity used by atwo-door
year. In addition, many boiling water unitsare oversized. In fridge may generate up to 1.5 tonnes of
most cases afive-litre unit is adequate, asit can supply 40 9reenhouse gas and cost up to $180 per year.
cupsof hot water and recover temperaturein afew minutes.

Communal hot water systems should not be left on for 24

hoursand over weekends.

Ingtalling atimer, so that hot water systemsare turned on early inthe morning and off inthe evening would
result in reduced e ectricity consumption and will repay the cost of purchase quite quickly.

Streetscaping and Urban Forestry

Asmentioned in Chapter 2, citiestend to heat up because of extensive heat-absorbing surfaces. Asphalt,
concrete, and other building materialsare very effective at absorbing light and reradiating it asinfrared
radiation (hest) that increasesthe temperature of theair. In turnthismakesair conditioning systemswork
harder, even after sunset.

NASA scientistshavefound as part of the Urban Heat Idand Pilot Project carried out in the 1990sthat the
evaporation of water absorbsalot of heat. Plantsand trees evaporate large quantities of water fromtheir
leaves. The energy needed to evaporate water isdrawn from the air and from the sunlight intercepted by
theleaves, thuscooling theair. Additionally, treesare very effectivein shading the ground and so reduce
the heating of the surface by sunlight.

Not only can people plant trees on their own properties but Councils can contribute by appropriatetree
plantings along streetsand public places. Trees can be used to shade buildings and pedestrian areasthus
reducing the heat idand effect. This could be combined with urban forestry programswhichwould have
the added bonus of cutting transportation costsfor timber.

The City of Toronto hasinitiated aCool Toronto Project - Toronto’s Urban Hesat 1dland Mitigation and
Adaptation Project. “ Cities can be cooled by strategically placed vegetated aress.

Treesand other vegetation can shade buildings, pavements, parking lots and roofs, and naturally cool a
city by releasing moistureinto theair through evapotranspiration.
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By protecting buildingsfromwind, trees can reduce hegting costsin winter, and through direct shading and
evaporative cooling, can contribute to reductionsin air conditioning usein summer.

The use of reflective surfaces such aslight-col oured roofs, roads, and parking lots are another way to cool
cities. Light-coloured surfacesreflect rather than absorb hest. Themore solar radiation asurface absorbs,
the hotter it gets. Themoreradiation it reflects, the cooler it stays, and cooler surfaces can be achieved
withlittleor no additiona costs.

Strategicaly placed vegetation and theuse of reflective surfaceswill not only help cool citiesduring summer
months, but also lower energy bills by reducing energy use (ahot roof trandatesinto much higher air
conditioning costs). Thisin turn reducesgreenhouse gasemissionsand ultimately improvesair quality.”

A couple of rooftop garden projects are described in Case Study 49.

2. Educationd Strategies
Asmentioned in previous Chapters, education strategies can be implemented to inform government
employees of waysto saveenergy intheir departmental practicesand adopt energy-saving behavioursin
their travel towork and their use of office equipment.
Informing Government Employees
Ingovernment workpl aces there are numerous opportunitiesfor saving energy. For example, thefollowing
measures could betaken to save energy inthe office;

* Inkjet printerscan beused for draft printing. Whilst laser printers produce higher quaity imagesthey

use 5—10timesmore energy when printing and idling.

* Turning aphotocopier off when not in use reducesits annual e ectricity use by over 60%, which
equatesto approx $90 per year . Making surethat computers, printers, fax machinesand photocopiers
areturned off at the power point during extended inactive periods of time can further reduce eectrical
consumption.

See Case Study 50 about an Employee Education Program in Saskatchewan, Canada.

Reporting Successes
Another way to motivate changesin behaviour and practices can be by publicising and/or recognising
best-practice or innovative projects. See City Energy Challenge Case Study 51

3. Regulatory, Policy and Planning Strategies EDUCATIONAL APPROACHES
Energy Management Programs

Governments can save energy by careful planning. A popular approach is the
development of an Energy Management Program which isoften tied to somefinancid
package (See Section 4.). Energy Audits, which identify energy usage patternsand
waysto save energy, are usually apart of thisprocess. See Case Study 52

Life-cycleCogting Andysis

Life-cycle costing isan accounting tool that cities and counties can use as part of decision making and
energy planning. Thismethod of economic analysisinvolvesbasing buying decisonsnot just onaproduct' s
purchase price, but a so on the cost of operating theitem during its projected life span. Often life-cycle
cost analysis(LCCA) canidentify energy-efficient itemsthat are actually more cost effectivethan areless
efficient productswith alower initial cost.
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AsLCCA considersinputsthat might otherwise beignored, it givesdecision makersafull and complete
assessment of the costs of using aparticular item. Examplesof inputsthat LCCA examinesinclude annual
maintenance and energy codts, fudl price escalation and inflation, periodic equipment replacement costs,
salvageor disposal costs, and useful economiclife. Therefore, by using life-cycle cost anaysis, citiesand
counties can make more informed choices about the allocation of scarce resources. See Case Study 53.

Policies’Regulationsfor Government Buildings

Governments can st high sandardsfor the congtruction of their own buildingsto reduce costisand greenhouse
emissions. Inthisway they can provide demonstrations of energy-efficient buildingsthereby providing
leadership ininnovative building design to the domestic, industrial and commercid sectorsand stimulating
private sector research and devel opment.

Equipment and Materials Procurement Policies

Some State and L ocal Governments have adopted policiesor regulations encouraging or requiring their
departmentsto buy energy-efficient appliances and environmentally-sound material s such asrecycled
paper. See Case Study 54.

The Citiesfor Climate Protection Program

International programs such as Citiesfor Climate Protection (CCP) encourage local councilsto take
greenhouse action in those areas over which they havedirect control, and in moredifficult areassuch as
urban planning wherethereisaneed for local, state and urban cooperation.

The Citiesfor Climate Protection (CCP) isacourse of action for local governmentsto follow, with the
overdl god of reducing greenhouseemissonsand ar pollution with the added benfit of improving community
livability. Those councilsthat become part of the CCP program aim to achieve thefollowing objectives
(ICLEI Citiesfor Climate Protection):

1. Egtablishment of an inventory and identification of key sourcesof greenhouse emissionsin the council
and community

2. Setting of an emissionsreduction goa —for the achievement of an emissionsreduction target

3. Development and adoption of alocal greenhouse action plan to achievethesereductions- thepolicies
and measuresto achieve theemissionsgoa

4. Implementation of thelocal greenhouse action plan

5. Monitoring and reporting on greenhouse emissions and actions and measures

See Chapter 9for further information about this program.

VehicleHeet Purchasing Policies

Councilscanimplement purchasing policiesfor their vehiclefleststo ensurethat vehiclesare only purchased
if they areredly necessary and morefud-efficient or alternativefue vehiclesare purchased or subgtituted
for existing vehicles. Purchasing policies have been adopted in place such as Denver, USA, Helsinki
Metropolitan Area, and Sesattle, USA. For more information see Action 2.1 in Local Government
Greenhouse Reduction Measures Resear ch Project.

Some Councilssuch asin Utah, USA and Manningham, Victoria, Audtraia, haveimplemented abicycle
fleet program providing council staff with bicyclesto use on thejob such asto go to meetings, to go to
lunch or to link up with public transport. These fleets could be el ectric bicycles which would be more
suitablefor rangers and parking inspectorswho haveto cover larger distances. See Actions2.15and 2.20
in Local Government Greenhouse Reduction Measures Resear ch Project.
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3. Economic Measures
Many financial measures are avail able which can support and
encourage energy-conservation programs. They include:

» SubsidiesfromNationd or State Government to municipal
governmentsto implement energy programs. See Case
Study 55.

* Performance Contracting which enables savingsto pay
for ongoing energy efficiency investments- see Case Study
56.

* Matching Grants linked with Energy Management

Programs - see Case Study 57. Figure6.5: Energy banks, like piggy banks can

) generate savings. See Case Study 58.
4.  Combined Approaches

Some Governments haveinitiated arange of different energy saving programswhichincludeacombination
of technical, educational, economic and regul atory strategies.
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