X. ASSOCIATED BENEFITS

A. Energy and Sustainable Development

Thefocusof this publication ison how to save money through saving energy in cities. We have considered
drategiesfor reducing the cogt of energy inthedomestic, transport, commercid, industria and adminigtrative
sectorsof cities. Additionally we have looked at how to utiliselocal energy resources, such aswastes,
solar power and biomassto generate power. Many of these strategieswill pay for themselveswithin afew
months or years. However, the best resultswill be obtained if the strategies are costed, prioritised and
organised into acomprehensive and integrated local energy plan.

Whilethe focus has been on cost savings, saving energy has many other important associated socia and
environmental benefits, some of which have aready been pointed out. Wewill explore these associated
benefitsfurther in thischapter.

Theintegration of economic, socid and environmenta godsisthe basisfor sustainable development. This
concept was brought to the fore in the World Conservation Strategy (1980). In this strategy it was
emphasi sed that humanity, which exisisasapart of nature, hasno future unless nature and natural resources
areconserved.

In 1987 the World Commission on Environment and Devel opment published areport called Our Common
Future which defined sustainabl e devel opment as devel opment that “ meetsthe needs of the present without
compromising the ability of future generationsto meet their own needs.”

In 1991, the IUCN published Caring For the Earth - A Srategy for Sustainable Living. The [lUCN
gtatesthat “Most current devel opment fail sbecauseit meets human needsincompletely and often destroys
or degradesitsresource base. We need devel opment thet is both people-centred, concentrating onimproving
the human condition and conservati on-based, maintaining the variety and productivity of nature. We have
to stop talking about conservation and devel opment asif they werein opposition, and recognizethat they
areessentia partsof oneindispensable process.”

Thiswasfollowed by the Earth Summit at Rio de Janeiroin 1992 where Agenda 21 and the Earth Charter
were developed. These set goa sand directionsfor sustainable development in al areas of society. Agenda
21 isnow being taken up by local governments around the world (ICLEI). Many municipalities are
producing or have produced local sustainability planswhich outline strategiesto addressissuessuch as
energy and resource usage.

The Earth Summit a so produced the Framework Convention on Climate Change (UNFCCC) and thisis
gradudly being implemented viathe Conferences of the Participants. At aloca leve the Citiesfor Climate
Protection Initiativeisbeingimplemented by loca governmentsin many citiesaround theworld. Itinvolves
energy audits and the preparation and implementation of alocal energy plan asdiscussed in Chapter 9.
Although thefocus of this program ison climate change, it has much in common with energy efficiency
drategies.

Increasingly, decision-makersare using “triple bottom ling” accounting to assessthe economic, social and
environmental costsand benefitsof the decisionsthey make. Such an approachisaso relevant to energy

savings

Therearemany associated socid and environmenta benefitsthat can be obtained in addition to theeconomic
benefits of taking action to save energy. However, some energy saving measures may be cost effective
(suchasswitching fromgasto cod for power generation) but will have undesirable socia and environmentd
consequences.
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Theuseof triplebottom line accounting alows usto distinguish between those measuresthat bring economic,
sociad and environmental benefitsand thosethat bring only limited benefits and have many drawbacks as
well. “In many Stuationsitispossibleto find a“ Win-Win-Win” solution to an energy supply problemin
which theresult providescost savingswhilebringing socia and environmental benefits. Thesearchfor such
solutionsisthe essence of sustainable development” (UNDP).

Theuseof local, renewabl e energy sources and energy-efficiency measures can produce arange of social
and environmental benefits. Thislistisillustrative only and isintended as a guide to the type of social
benefits that may result from energy efficiency programs and the use of local energy resources. Each
project should be carefully analysed to determine the specific social benefits associated withit. In many
casesthe value of these benefits can be expressed in economic terms, although some benefits such as
improved quality of lifearemoreintangible.

B. Social Benefits

Thereare many potential socia benefitsresulting from
energy efficiency and theuse of local energy resources.
Two major onesare the opportunitiesfor new jobsand
greater nationa security.

1. New Jobs

Inarecent paper published by the Worldwatch Institute,
aWashington DC-based research organisation, author
Michael Renner indicates that moves towards
environmenta sustainability have aready generated an
estimated 14 million jobsworldwide. He points out that
numerous opportunitiesfor job creation are emerging,
ranging from recycling and remanufacturing of goods, to
higher energy and materials efficiency and the 2 -
development of renewable sources of energy. Figure 10.1: Pedestrianised space can offer safe

environment for families.

In response to the Kyoto Protocol and concerns about

climate change, many industrialised nations have

undertaken assessments of the impact of climate policies on jobs. Renner indicates that these reports
affirmthegenera conclusion that, “for each dollar invested, pursuing energy dternativeswill generatefar
morejobsthanthefoss| fue industriescan.”

2. Improved National Security

By reducing foss| fuel usage and employing renewabl e technol ogies, nations can reducetheir dependence
on energy importsand so contributeto national security. Suppliesof chegpfossi fuelsarelimitedandrisng
fossil fuel pricesor even supply shortagesin the future could lead to conflicts as most economiesare so
dependent currently on secure suppliesof cheapfossil fuels.

Theuseof local energy resources and the devel opment of local industries can alsoimprovethe balance of
paymentsin devel oping countriesand lead to lower costsfor essentia services.
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3. Improved Qudity of Life
By planning citiesand buildingsto be more energy-€fficient, many improvements can be achieved in the
overdl qudity of lifeof city dwdlers, including:
* Fewer accidents and serious injuries in car-free or less car-dependent cities, and so safer
neighbourhoodsfor children
* A greater sense of community iscreated in spacesthat are based on walking and cycling transport
modes, asthey alow for more humaninteraction
* Daylighting and passive solar design have been shown to improve workpl ace efficiency and lead to
greater job satisfaction and less absenteeism. They aso bring other health and economic effects.
* Reduced motorised vehicle use cuts down on noiseand vibration in residential aress.

C. Environmental Benefits

1.  AirPollutionand Hedlth Issues

The utilisation of foss | fuels hasnumerous negativeimplicationsfor human hedth at al stagesof thefuel
cycleincluding extraction, processing, transportation and final usage. For instance, thetypical coal fuel
cycleisgiveninFigure 10.2.

Typical Fuel Cycle for Coal Showing the Points of Environmental Impact
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Cod mining, particularly underground, resultsin accidentsand hedlth-related ilInessesfrom theinha ation
of coal dust. Processing of coal for the production of processed fuels and coke is also linked with
occupational diseaseandrisks.

Hazards associated with the petroleum and natural gasindustry are less extensive than coal and exist
mostly inthe exploration and devel opment phases of new ail fields.

Combustion of fossi| fuelsisthe biggest contributor to atmospheric pollution. Thisprocessgenerateslarge
quantitiesof sulphur and nitrogen oxides, heavy metas, hydrocarbons, particulates, and carbon monoxide,
among other health-damaging pollutants. Such pollution results not only fromfossil fuel combustionin
power plantsand industry, but also from motor vehiclesand domestic use.

In the United Nations Devel opment Program report Energy after Rio: Prospectsand Challengesitis
stated that “ Considering six indicators of air quality: sulphur dioxide, solid particulate matter, lead, carbon
monoxide, nitrous oxide, and ozone, theair pollution Situation in twenty megacities (of which Sixteenarein
devel oping countries) issuch that 38% of theindicatorsregister aseither “ serious problems’ or “moderate
to heavy pallution”. Infact, most devel oping country megacitieshaveair pollution levelswell above WHO
guidelines, and theSituation isgetting worse.”

Thefirst study ever tolook at the globa short-term health impact of fossil fuel consumption - TheHidden
Benefits Of Climate Policy: Reducing Fossil Fuel Use SavesLivesNow' - projects serious consegquences
for peopl€e shedth and mortality worldwide. Inthisstudy it isstated that “Much of the debate over global
climate policy missesone basic point: The same activitiesthat will eventually thresten the earth’ sclimate
also threaten human health today. The combustion of fossil fuels poses adouble jeopardy. It produces
carbon dioxide and other gases, which contribute to the gaseous greenhouse that warmsthe earth, and it
releasesfine air-borne particles, which can make people sick and damage their lungs.”

Theauthors point out that “polluted air can causeimmediate or acute effectsranging from asthmaattacks
to death inthosewhoselungsareaready weakened.” Additionally, there are other indirect health impacts
that may be congderable. Climate change as mentioned in the previous section may have maor impactson
human health because of changing temperatures, sea-levels, and disease-vector ecology. Damage to
biodiversity through acid rain or local deforestation from fuel harvesting are other examples of energy-
related environmenta hazardswith potentially grave health consequences.

The study by the Working Group on Public Health and Fossil-Fuel Combustion makesthe following
gaements:

“The benefits of reducing CO, emissions go substantially beyond averting potential disruptionsof the
Eath’sclimate. Evenreatively smdl reductionsin emissonsworl dwide could prevent 700,000 premature
deathsayear by 2020.

The benefits of adopting climate policies extend to both devel oped and devel oping nations. Four out of
every fiveof thosewho might otherwise die by 2020 arein devel oping countries. In the devel oped world,
the number of lives potentially saved each year isa so substantial, equalling the number projected to die
fromtrafficinjuries.

Implementing climate policiesnow will yield immediate benefitslocaly and globally by reducing particulate

air pollution, by dlowing the build-up of greenhouse gases, and by protecting public health. Over the next
two decades, at |east 8 million deaths could be avoided.”

194



The Energy After Rio report identifiesthe use of biomassin devel oping countries as having anegative
impact on the health of household members, especialy when it isburned indoorswithout either aproper
stove to help control the generation of smoke, or achimney to draw the smoke outside. A number of
studies of the health effects of indoor air pollution show apositive correl ation between indoor pollution
generated by the use of traditional fuelsand theincidence of respiratory illnessor congestive heart failure.
Often the users of biomass are peoplein poverty and so using cleaner, more efficient technologieswill
improvethe hedlth of poor people and consequently reduce health costsand improve work productivity.
Inenergy plans, specia consideration needsto be given to making new technol ogiesavail ableto the urban

poor.

2. ClimateChange
In the Third Assessment Report of the Intergovernmenta Pandl on Climate Change, titled Climate Change
2001 itisstated:

“Human activities—primarily burning of fossi| fuels and changes in land cover—are modifying the
concentration of atmospheric congtituents or propertiesof the Earth’ ssurface that albsorb or scatter radiant
energy. In particular, increasesin the concentrations of greenhouse gases (GHGSs) and aerosolsare strongly
implicated as contributors to climatic changes observed during the 20th century and are expected to
contributeto further changesin climate in the 21st century and beyond. These changesin atmospheric
composition arelikely to ater temperatures, precipitation patterns, sealevel, extreme events, and other
aspectsof climate onwhich the natural environment and human systemsdepend.”

Thereport identifies natural systems asbeing especially vulnerableto climate change because of limited
adaptive capacity, and it ispredicted that some of these systems may undergo significant and irreversible
damage. Glaciers, cord reefsand aolls, mangroves, boreal and tropica forests, polar and dpineecosystems,
prairiewetlands, and remnant native grasdands are some of the natural syslemsmost at risk.

Human systemsthat are sensitiveto climate changeinclude mainly water resources, agriculture (especidly
food security) and forestry; coastal zones and marine systems (fisheries); human settlements, energy, and
industry; insurance and other financia services, and human hedlth. The vulnerability of these systemsvaries
with geographic location, time, and social, economic, and environmental conditions.

In Climate Change 2001, the following projected adverseimpacts are given based on modelsand other
dudies
* generd reductionin potential crop yieldsin most tropical and sub-tropical regionsfor most projected
increasesin temperature
* generd reduction in potentia crop yieldsin most regionsin mid-latitudesfor increasesin annual-
averagetemperature of morethanafew °C
* decreased water availability for populationsin many water-scarce regions, particularly in the sub-
tropics
* increasing numbersof people exposed to vector-borne (e.g., malaria) and water-borne diseases (e.g.,
cholera), and anincreasein hest stressmortality
* widespread increaseintherisk of flooding for many human settlements (tensof millionsof inhabitants
in settlements studied) from both increased heavy precipitation eventsand sea-level rise
* increased energy demand for space cooling dueto higher summer temperatures

Ontheissueof severewesther events such asdroughts, floods, heat waves, aval anches, and windstorms,
whilethereare till uncertainties attached to estimates of such changes, some extreme eventsare projected
toincreasein frequency and/or severity during the 21st century dueto changesinthemean and/or variability
of climate, S0 it can be expected that the severity of their impactswill aso increasein concert with global
warming. Conversaly, the frequency and magnitude of extreme low temperature events, such as cold

195



spells, isprojected to decline in thefuture, with both positive and negativeimpacts. Thereport indicates
that “theimpactsof future changesin climate extremesare expected to fal disproportionately on the poor.”

By saving energy, emissions of greenhouse gases such as CO,, CH, and NOx arereduced thushelping to
mitigate global climate change. All hydrocarbon fuels produce greenhouse gases when burnt while most
renewable energy sources have minimal greenhouseimpacts. Biomass and biogas utilisation can produce
CO, but thisisaless potent greenhouse gas than CH,, which may have been produced if the biomasswas
left torot. Often thefull biomass cycle has a positive greenhouse benefit although parts of it do produce
greenhouse emissions.

3. Addification

Fossi| fuel emissionscan cause problemsof acid rain. Thisissue cameto mediaattentionin Europeinthe
1980swhenforestsstarted dying. It isstated intheEnergy After Rio report that “ Emissionsare projected
toincreaseinmany partsof Asa, Africa, South and Central America, creating potential for seriousdamage
inmany partsof theworld that have not experienced thistype of pollution problem before.”

Thereport indicatesthat there is oneimportant difference between theimpacts on Europe and North
Americaand on the devel oping countries, namely that in many areas agricultureiscarried out on margina
soilswhich havealow buffering potentid. Soil qudity and yiddscould be affected significantly by anticipated
depositions. In Europe, agricultural soilsarelimed and acidification of arableland does not represent a
seriousproblem. However, liming isnot carried out to any great extent in many countriesof thedeveloping
world duetoitshigh codts.

Therecovery processfor acidificationisquitelong and therefore, it ispreferableto try to avoid damage at
the outset rather than ameliorating it onceit has occurred.

4.  LandReclamation

The Energy After Rio report concludesthat, “\While the unsustainable harvesting of biomassfor energy
purposes(e.g., fuel wood for cooking) hasbeen one of many contributorsto land degradation, the sustainable
production of biomass viaenergy-efficient conversion processesfor the production of modern energy
carriers(electricity, liquid and gaseousfuels) can be apowerful mechanism for ssemming and reversing
land degradation.” Wheretherainfall and soil quality are adequateto support high-yielding energy crops,
this process can makeit feasibleto restore degraded lands for food production. Furthermore, biomass
fuelsgrown sustainably are CO, neutral and low in sulphur, and returning the ashes created asaresidue of
biomassfud processing to theland lessensthe need for fertilisersin the growing of new biomass.

Thereport pointsout that carefully conceived and politically committed national programmes supported
by policiesand programmesat theinternational level could lead to Significant biomassenergy production
on degraded land and thereby contribute positively towardsimproving farmers incomeand employment
opportunities, promoting rura development, reducing urban migration, and reducing poverty and insecurity
of food supplies, whilerehabilitating abandoned and margind lands
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D. References and Resources

Thereare many excellent books and web sitesthat devel op the theory and practice
of sustai nable devel opment and apply it to energy supply and use. A few of themost
important onesare:

Agenda2l

http://mwww.un.org/esalsustdev/agenda2l.htm
http:/Avww.igc.apc.org/habitat/agenda2l/
http://mwww.igc.apc.org/habitat/agenda?1/ch-09.html (Energy section)

Caringfor the Earth - A Strategy for SustainableLiving
http://coombs.anu.edu.au/~vern/caring/care-earth1.txt

The Earth Charter
http://www.earthcharter.org/

UNDP (1997) Energy after Rio: Prospects and Challengeshttp://www.undp.org/seed/energy/#afterrio

Energy, Environment and Security in North-East Asia http://www.nautilus.org/papers/energy/
ESENA(findreport.pdf

‘The Hidden Benefits Of Climate Policy: Reducing Fossil Fuel Use Saves Lives Now —
http:/Avww.wri.org/climate/ghg_text.html

I nteractive Learning about Sustainable Devel opment
http://iisd.caleducate/learn.ntm

Intergovernmental Pandl on Climate Change
http:/AMmww.ipcc.ch

Intergovernmental Panel on Climate Change (2001) Third Assessment Report - * Climate Change 2001’
- has been published and consists of three books. The Scientific Basis; Impacts, Adaptation and
Vulnerability; and * Mitigation’

International Council for Loca Environmentd Initiatives hitp:/Aww.icle.org/

ICLEI’sLocal Agenda21 Campaign
http:/mww.icle.org/ide/la21.htm

USEPA greenhouse site
http:/Amww.epa.gov/globawarming/
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