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Annex I and Non-Annex I Fossil Fuel Carbon Emissions:Annex I and Non-Annex I Fossil Fuel Carbon Emissions:
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Global Climate Change -Global Climate Change -
Berlin MandateBerlin Mandate

■■ Science AssessmentScience Assessment
–– “discernible human influence on global climate”“discernible human influence on global climate”
–– Increase of 2Increase of 2ooC from 1990 - 2100C from 1990 - 2100
–– Sea Level rise by 50 cm 1990 - 2100Sea Level rise by 50 cm 1990 - 2100
–– Stabilization at 2x pre-industrial levels requires 50%Stabilization at 2x pre-industrial levels requires 50%

reductionreduction

■■ Technical and Economic AssessmentTechnical and Economic Assessment
–– Reductions are technically possibleReductions are technically possible
–– Reductions are economically feasibleReductions are economically feasible
–– “No-Regrets” opportunities are available“No-Regrets” opportunities are available



Kyoto Protocol --Kyoto Protocol --
Developed CountriesDeveloped Countries

■■ Targets  & TimetablesTargets  & Timetables
–– 38 Countries38 Countries
–– Differentiated TargetsDifferentiated Targets
–– 5.2 Percent 5.2 Percent AvgAvg. reduction (versus 1990). reduction (versus 1990)
–– 6 Greenhouse gases6 Greenhouse gases
–– Commitment period    2008 - 2012Commitment period    2008 - 2012
–– Demonstrate Progress to goal by 2005Demonstrate Progress to goal by 2005
–– Banking and Carry-over of reductionsBanking and Carry-over of reductions



Kyoto Protocol --Kyoto Protocol --
Country TargetsCountry Targets

CountryCountry % of base% of base
AustraliaAustralia      108     108
AustriaAustria      92     92
BelgiumBelgium      92     92
BulgariaBulgaria      92     92
CanadaCanada      94     94
CroatiaCroatia      92     92
Czech RepublicCzech Republic      92     92
DenmarkDenmark      92     92
EstoniaEstonia      92     92
European CommunityEuropean Community      92     92
FinlandFinland      92     92
FranceFrance      92     92
GermanyGermany      92     92
GreeceGreece      92     92
HungaryHungary      94     94
IcelandIceland      110     110

CountryCountry % of base% of base
ItalyItaly       92      92
JapanJapan       94      94
LithuaniaLithuania       92      92
NetherlandsNetherlands       92      92
New ZealandNew Zealand      100     100
NorwayNorway      101     101
Poland Poland      94     94
PortugalPortugal      92     92
RomaniaRomania      92     92
Russian FederationRussian Federation     100    100
SpainSpain      92     92
SwedenSweden      92     92
SwitzerlandSwitzerland      92     92
UkraineUkraine     100    100
United KingdomUnited Kingdom      92     92
United StatesUnited States      93     93



Kyoto ProtocolKyoto Protocol
Policies and MeasuresPolicies and Measures

■■ Enhancement of energy efficiencyEnhancement of energy efficiency
■■ Increase use of new and renewableIncrease use of new and renewable

forms of energyforms of energy
■■ Phase out market imperfectionsPhase out market imperfections
■■ Limit or reduce emissions ofLimit or reduce emissions of

greenhouse gasesgreenhouse gases



Kyoto ProtocolKyoto Protocol
Clean Development MechanismsClean Development Mechanisms

■■ Emission reduction credits for projectsEmission reduction credits for projects
between between allall parties parties

■■ Early Credits -- 2000 to 2008Early Credits -- 2000 to 2008
■■ Sharing TechnologiesSharing Technologies
■■ Exporting TechnologiesExporting Technologies
■■ Assist other countries jointly withAssist other countries jointly with

projectsprojects
■■ Sharing in resultsSharing in results



Kyoto ProtocolKyoto Protocol

Emissions TradingEmissions Trading

■■ Developed CountriesDeveloped Countries
■■ Details at COP - 4Details at COP - 4



Kyoto ProtocolKyoto Protocol
■■ Signature and RatificationSignature and Ratification

–– March 1998 - March 1999March 1998 - March 1999
–– US likely 2004 - 2005 timeframeUS likely 2004 - 2005 timeframe
–– Entry in ForceEntry in Force
–– After 55 countries ratifyAfter 55 countries ratify
–– Amounts to 55% of Developed CountryAmounts to 55% of Developed Country

EmissionsEmissions

■■ Second Commitment PeriodSecond Commitment Period
–– Agreement by 2005Agreement by 2005



United Nations, Kyoto ProtocolUnited Nations, Kyoto Protocol
Press ReleasePress Release

““It (The Protocol) creates new incentives forIt (The Protocol) creates new incentives for
technological creativity and the adoption of “no-technological creativity and the adoption of “no-
regrets” solutions that make economic andregrets” solutions that make economic and
environmental sense irrespective of climateenvironmental sense irrespective of climate
change.  Because activities and products withchange.  Because activities and products with
zero or low emissions will gain competitivezero or low emissions will gain competitive
advantage, the energy, transport, industrial,advantage, the energy, transport, industrial,
housing, and agricultural sectors will graduallyhousing, and agricultural sectors will gradually
move toward more climate-friendly technologiesmove toward more climate-friendly technologies
and practices.”and practices.”



FCC/SBSTA/1999/CRP.7FCC/SBSTA/1999/CRP.7
1 November 19991 November 1999

ENGLISH ONLYENGLISH ONLY

SUBSIDIARY BODY FOR SCIENTIFIC AND TECHNOLOGICAL ADVICESUBSIDIARY BODY FOR SCIENTIFIC AND TECHNOLOGICAL ADVICE
Eleventh sessionEleventh session
Bonn, 25 October - 5 November 1999Bonn, 25 October - 5 November 1999
Agenda item 10 (b)Agenda item 10 (b)

The relationship between efforts to protect the stratospheric ozoneThe relationship between efforts to protect the stratospheric ozone
layer and efforts to safeguard the global climate systemlayer and efforts to safeguard the global climate system

The Conference of the PartiesThe Conference of the Parties

1.____Invites each Party to give consideration to this information on
available and potential ways and means of limiting emissions of
hydrofluorocarbons and perfluorocarbons, taking into account, inter alia,
health, medical, environmental and safety considerations, energy efficiency
and associated emissions in carbon dioxide equivalent, and technical and
economic considerations;
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Cycle Compressor Typical Capacity
Range

Refrigerant
Alternative

Centrifugal >700 kW (200 ton) HCFC-123
HFC-245fa
HFC-134a
HCFC-22
R-410A

Screw 200-1500 kW (50-
400 ton)

HFC-134a
HCFC-22
R-410A

Scroll 75-300 kW (20-80
ton)

HFC-134a
HCHC-22
R-410A

Vapor Compression

Reciprocating 75-500 kW (20-150
ton)

HCFC-22
R-407C
R-410A

Absorption N/A > 700 kW (200 ton) Libr/Water

Table 7-1: Chiller Technology AlternativesTable 7-1: Chiller Technology Alternatives





Refrigerant/
Technology

Indirect
(energy) kg.
CO2

Lifetime
Refrigerant
Emissions,
kg

100 Yr. GWP
&
Manufacturing
kg CO/kg

Direct
Warming  kg
CO2

LCCP
kg Co2 eq.

Centrifugal:
HCFC-123
HFC-245fa
HFC-134a
HCFC-22

8,088,600
8,312,800
8,827,600
8,975,800

144
144
129
129

100
832
1,313
1,890

14,400
119,800
169,380
243,800

8,103,000
8,432,600
8,997,000
9,219,600

Screw:
HCFC-22
HFC-134a
R-410A
R-717

8,088,600
8,535,000
9/088,600
9,126,00

129
129
129
72

1.890
1,313
1,739
2

243,800
169,380
224,330
144

8,232,400
8,704,400
8,312,900
9,126,100

Double-effect
LiBr-Water

13,080,600
2,174,200
15,254,800

-- -- --
15,254,800

For all the alternatives in Table 708, the major portion of the LCCP is the indirect warming associated with the energy consumption, with
direct warming due to refrigerant emissions only amounting to between 0.2 and 3 percent of the total LCCP.

Table 7-8: LCCP for 1200 kW (350 ton) Chiller in AtlantaTable 7-8: LCCP for 1200 kW (350 ton) Chiller in Atlanta
Office Building, Current (1999) Efficiency LevelOffice Building, Current (1999) Efficiency Level



Future Means ThinkingFuture Means Thinking
GreenGreen

■■ Designing “best value versus lowestDesigning “best value versus lowest
cost” buildingscost” buildings

■■ The green of moneyThe green of money
■■ The green of energy efficiencyThe green of energy efficiency
■■ The green of resource sustainabilityThe green of resource sustainability





“Green” Opportunities“Green” Opportunities
are Tremendous for:are Tremendous for:

■■ ManufacturersManufacturers
■■ Consulting EngineersConsulting Engineers
■■ ContractorsContractors
■■ Facility EngineersFacility Engineers



Summary and ExpectationsSummary and Expectations

■■ Energy Efficiency will be StronglyEnergy Efficiency will be Strongly
EncouragedEncouraged
–– Replacement of Inefficient HVAC, Lighting,Replacement of Inefficient HVAC, Lighting,

and other appliancesand other appliances
–– Life Cycle Cost purchasing will be theLife Cycle Cost purchasing will be the

preferable process for obtaining energypreferable process for obtaining energy
efficient systems, appliances, buildings,efficient systems, appliances, buildings,
and automobilesand automobiles
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