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The Climate Change is more a developmental

than an environmental Problem
SETHIL, BEMELVOSLYE, BROBETHS.
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Global Commitment: UNFCCC Overall Objective
#HEDIAZIYEAVSUNFCCCHEH
— Stabilise atmospheric GHG concentration to prevent dangerous levels
BIRIELANILERIE T ACGHCGARFRELZREILT HIL
— Enable economic development to progress in a sustainable manner and
ensuring that food production is not threatened
BRATRER A AT, BREENENSNGNVILERBRL DD, BERREETERTHIL 3
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Climate Change and Low Carbon

Society (Sustainable Development)
SBEBLERRE S FRTELRR)
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* The world can be categorized as three distinct societies

(developed, developing, survival)

» Different societies will need different pathways to achieve

low carbon society

» There is a strong synergy between achieving low carbon

society and attaining sustainable development 4




Observation: All GHG concentrations has

increased making future warming unequivocal
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Scientific Observation
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Scientific Observation
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Impacts by sector SBAOHEE

Global mean annual temperature change relative to 1980-1999 (°C)
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Between 1970 and 2004 global greenhouse

gas emissions have increased by 70 %
1970~ 2004FE DM IZHFROCGHGHEH EIX70%EMLT-,
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[ CO; from fossil fuel use and other sources [ ] CO; from deforestation, decay and peat
[ CHa from agriculture, waste and energy B N0 from agriculture and athers [l F-gases
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Projected GHG and Mitigation Potential
GHGO#BF R LEMDKRT v IL

¢ Current climate change
mitigation policies and
related sustainable
development practices
(SRES), could increase
between 25-90%
between 2000 and 2030

* Mitigation potential
based on both bottom-up
and top-down studies
could offset the expected
GHG emissions growth

¢ All sectors could
contribute though their

potential differ in quantity i

and sectors PPFP PRIFPOPFOPF PP PPPI PP i
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Estimates do not include non-technical options such lifestyle cﬂé’nges




Technologies are available now and in the future
BiiE. SLRELHATETHS,

e Therange of stabilization levels can be achieved by

- deployment of a portfolio of technologies that are currently
available and
REFATEGEFOR— I+ 4 OERE

— those that are expected to be commercialised in coming decades.
SEM+HEOMICRALShIIENGFINTLS

e This assumes that appropriate and effective incentives are in
place for development, acquisition, deployment and diffusion
of technologies and for addressing related barriers
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What are the macro-economic costs in 20307
2030 DT/ ORFEMLEIARNMEIE D LSITHEBDH ?
«Costs are global average for least cost appoaches from top-down models
ARME, FTEIET O LDRIEBRA7IO—FOHRTEHE

«Costs do not include co-benefits and avoided climate change damages
ARMZF, ARR T VPR UREEEIEEOE#EEA TLVED,

Trajectories Median Range of GDP Reduction of average
towards GDP reduction [2] annual GDP growth rates
stabilization levels | reduction[1] (%) [3]
(ppm CO,-eq) (%) (percentage points)
590-710 0.2 -06-1.2 <0.06
535-590 0.6 02-25 <0.1
445-535[4] Not available <3 <0.12

[1] This is global GDP based market exchange rates.

[2] The median and the 10t and 90t percentile range of the analyzed data are given.

[3] The calculation of the reduction of the annual growth rate is based on the average reduction during the period till 2030
that would result in the indicated GDP decrease in 2030.

[4] The number of studies that report GDP results is relatively small and they generally use low baselines. 14




Climate Change Impacts and Stabilisation
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The lower the stabilisation, the earlier -
global GHG emissions need to go down ,

BEVLRLTRELEE S, HROGHGHHE | st
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Current committed warming makes adaptation
unavoidable, worse for vulnerable countries
REREShSRIRLICITEGRESFTRTHY. lLHLZETIYRELELENHD

¢ G8 Summit call for 50% GHG

reduction by 2050 below 1990
G8YIyhE20508F F TIT1990FE L RILMB50% e
BIEADEEL TV

e EU target of 2 C above 1990 s
EUIZ1990F A b2°CRiR LR ZE B EICETE

» Baliroad map: Some call for 50%
reduction, others 80% below 1990
RYA—Ky 7 1990FE M H50%HIEDEES. e
BOWHIBLELL

* |PCC-AR4:

— 50% reduction will not avoid major i
impacts and stabilisation of 450-550 o
ppm: EU target - 2 C above pre- AMERICA

industrial or 1.6 C above 1990).

Serious water stress roLs

50%KIETlE, TEAEBIEFAR, Belkikaso~

550ppm (EEFE i URTH52°C L5 | 1990F M5

1.6CLR) . KERICEXDHEK. _
— 80% reduction will lead to 400-470 A

ppm. Will not exceed 2 C in 2050.

Reduce water stress

809%Hll T. 400~470ppm, 20504FE D £ F (£2°CLL

T KERIS5A2RBEEMTES,




Reductions Annex | and non-Annex | countries:

Suggested Targets
WERE I E-FHEE I EOLH: BEEORE

Scenario Region 2020 2050
category
A-450 ppm Annex | —25% to —40% —80% to —95%
CO»-eq” Non- Substantial deviation Substantial deviation from
Annex | from baseline in Latin baseline in all regions
America, Middle East,
East Asia and Centrally-
Planned Asia
B-550 ppm Annex | —10% to —30% —40% to —90%
CO2-eq Non- Deviation from baseline | Deviation from baseline in
Annex | in Latin America and most regions, especially in
Middle East, East Asia Latin America and Middle
East
C-650 ppm Annex | 0% to —25% —30% to —80%
CO2-eq Non- Baseline Deviation from baseline in
Annex | Latin America, Middle
East, and East Asia

Strategies to Achieve a Low

Carbon Society
ERFHLEHBET H-OOHK

» Technological strategies
BT A ERRE

* Lifestyles changes
AERADER

» Policy strategies
B SR BB
— Climate Change Policies

SBREWBE

— Non-Climate Policies
SURICREELEULBUR

18




Energy Technology Options
IRNF—EFDOA T3

Energy Technology options are growing and most of them enhanced each
other

Implementing these technologies require treating them as a portfolio not in
isolation

None will solve the climate change problem alone or stabilise the GHG
emissions
All these technologies are in different stages of development and
deployment
These technologies will play different roles in different parts of the world
(major player to niche markets)

Deployment of these technologies to different parts of the world remain a
major challenge
These are:

— Improved Fossil fuel technologies {EF#AEE TN B

— Carbon dioxide capture and storage CO2[E4R- BT

— Bio-Energy /NAATHRILE—

— Renewable energy (Wind, solar, hydro) EH-AKEk-KHGEBETMEIRILF—

— Hydrogen energy KEIRJLF—

— End-use technologies i A H: i

— Nuclear energy EFHIRILF— 19

Efficiency and CO2 Emissions in Power Plants are
getting better
RETDOYUMBLCO2HHEIIHELOOHS
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GHG emissions per kilometre for different

vehicle technologies
BB E AT D 1kmEITITHAMNSCGHCGHIH &

Ref. gasoline
CNG
B 20% biodiesel
- Hybrid

- Electric vehicle (US mix)

- M Fuel cell (gasoline)

- M Fuel cell (methanol)

M Electric vehicle (Cal. mix)

Fuel cell (solar H2)
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Carbon Dioxide Capture and Storage will be important in the future
CO2EUR-ATR (X, FREELLD

Underground Storage of CO2
Capture of CO2

Overview of Geslegical Storags Opfions
1 Dopltend o and s ooy

Produced of o gas
e Injected GO,
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4 Use of GO, n enhancad cal bed methane recovery

Ouyfuel

Industrial processes

Large potential geological capacity but not evenly distributed

*Some small-scale pilot plants, not yet for large impacts on CC

*CCS will be most economic if deployed with other systems

*R&D, environmental and legal challenges remain 22
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Bio- Energy
NAFIRILE—

Cost per Barrel of Fuel by Biofuels feedstock
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*10-12% of global energy is from Biomass
HRDIRILF—D10~12%I3/ AT R A%
* Replicating existing good practices will enhance its use
BEFEORRRAEZRLICLNTOFAEEDHD
* Future technologies (transport, industrial and power)
BEDEM (- ER-BN)
eConstraints are many #l#i3.,
*Conflict with food
BHEOES
*Resources (Land, water, etc)
HR(Lh-kiad)
*R&D challenges
HE-ARORE

Renewable Energy

. Renewable energy Tt RETALF—

systems can be used
as stand alone or mini-
grid based on
BEMRIRILF—SRTLIE, L
TIZESNT, BT, XIT/DRE
J)YFTHATES,
* Needs assessment
=—XiAE
 Provision of wide
technology choice
B O LEESRRA T ar oRE
« Facilitation of technical
back-up
By o 7T ORER
 Provision of subsidised
financial system
RPLFEORSEBOREMR
» Support existing
cooperatives or

promote new ones
BEOHABERORIE. XITH
ZRARO(RHE

12



Hydrogen as an Energy Source
IRNF—ERELTOKE

«Attractive for CC concerns K[URZEBNIZEAL T, BHE,

«Can be useful for transport needs RFE=——XIZHRALEYSS,

« GHG constraint (full-cycle) ERBIZBVTGHGIHIT 3,

*Major R&D challenges R -BAROFREAKEL,

25
A Perspective of achieving a Low-Carbon World
ERFHEROBEICHITT-RE
Reference Case Stabilization of CO, at 550 ppm

History t Fulure ———

moil =0l +« CCS

= Natural Gas = Malural Gas + CC5
m Coal % Coal + CCS

m Biomass Energy Muclear Energy

m hon-Biomass Renewable Energy End-use Energy

Source: GTSP, 2007
26
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Per capita GHG emissions (concentrations)

Technology development and transfer in Climate Ghange
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Changes in lifestyle and behaviour patterns can
contribute to climate change mitigation, but

this has not been quantified

EiEBRR TR/ -V DERL, [UREBEMICHERT 558,
EEESNTLVAL,

» Changes in occupant behaviour, cultural
patterns and consumer choice in buildings.

* Reduction of car usage and efficient driving
style, in relation to urban planning and
availability of public transport

» Behaviour of staff in industrial organizations in
light of reward systems

28
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Differences in vehicle ownership
ERERAEOR
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Figure T8.14: Vehicle ownership and income per capfta as a time line per country [Rigure 5.2.
Mote: data are for 1900-2002, but the years plotted vary by country, depending on data availabilty.

Mitigation Policies are available to governments
BHBEE (L. BT ORI TRETH S,

Fﬁfg%%lis EREFCBRET /. HEER. Eiltt. RUREE

* Integrating climate policies in broader development
olicies
EEVBARBREADKIRBEOHE
— Regulations and standards  ##l-&#1t

— Taxes and charges #h-RE

— Financial incentives BB o747
— Tradable permits ER 5| mIREZr B ml B
— Voluntary agreements BEXWinE

— Information instruments RHRFE

— Research and development  #%-F%

30
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An effective carbon-price signal could realise
significant mitigation potential in all sectors

PRMLGRFEED T EHT L,
FTRTOAFITETIEELGRART IO IVERRELSS,

Policies that provide a real or implicit price of carbon could
create incentives for producers and consumers to
significantly invest in low-GHG products, technologies and
rocesses.
KX EHAFELGRRMEERTIIBEIT, £EH HEEINMECGHCE & -Hifli-7
OtRICEETEI T IZRIMTHIELELY 55,
Such policies could include economic instruments,
government funding and regulation
ZOISEBECIT, EFUEECBFOEEUN -RELSFENIS,
For stabilisation at around 550 ppm CO2eq carbon prices
should reach 20-80 US$/tCO2eq by 2030 (5-65 if “induced

technological change” happens)

550ppM THRFEILDT=HIZIE, CO2MRE 1t L=t Dk R fliH& %, 2030FF TIZ20

ggo_ﬂémb(Fﬁﬁﬁmtmﬁﬁimﬁcmi 5~65KN/LICEIEY HIBELLST
o

At these carbon prices, major shifts in investments is

expected to low carbon technologies
%ﬁ%ifﬁ#&l:m\tm BEDOKIELG L IMNIERREAMMICMIToN 5 LA B

Non-climate policies can influence carbon
emissions as much as specific climate policies

Sectors Non-climate policies -- Candidates Possible influence
for integrating climate concerns (% of global
emissions)

Macro-economy Taxes, subsidies, other fiscal policies All GHG emissions
(100 %)

Forestry Forest protection, sustainable management GHGs deforestation (7%)

Electricity Renewable energy, demand management, Electricity sector
decreasing losses transport,/distribution emissions (20 %)

Qil-imports Diversification energy sources/decrease GHGs from oil product
intensity -> enhance energy security imports (20 %)

Insurance Differentiated premiums, liability conditions, GHG emissions buildings,
buildings, improved conditions green products transport (20 %)
infrastructure

Bank lending Strategy/policy, lending projects accounting Notably development
for options emission limitations projects (25%)

Rural energy Policies promoting LPG, kerosene and Extra emissions over
electricity for cooking biomass (<2 %)

16



Sustainable development and

climate change mitigation
BRI RR L SR E BN

* Making development more sustainable by changing
development paths can make a major contribution to
climate change mitigation
RARAEDZEEICIYRARELVFRNGLDET HI LT, [IEZBRBRMEICK
ECHBTES,

* Implementation may require resources to overcome
multiple barriers.

Ehhld. EROREZRRT5-ODERFEEZLELTHIMELNALL,

» Possibilities to choose and implement mitigation options to
realise synergies and avoid conflicts with other
dimensions of sustainable development.

BNA T a 2BIR- Rl T 5L, BRI GRAREOHERNREL-5L.,
feDREEDEHREZEEY HRIREEEZEHADD.
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Conclusion: Fitting it together in the long term
i EHNICRAMS B

¢ Global warming is equivocal and early action by all and governments
are needed to reduce serious climate risks
im;kgﬁﬂﬂ%miﬂﬂréré&w 2N -BHICLRHOTENRAERBIR IO ERICBHE
THb,

« Large number of technologies are available now and in the near future
to offset the GHG emissions
GHGHHHEZ MR T EHOBEMMBRER EVVFEIFIATEETHS,

¢ Linking sustainable development with climate policies provide
governments the opportunity to avert the possible climate threats
B AR CBAR ERIRBUR OE# (L. B ICKIEEROMEEER#ET5F v REL5T .

« Conventional economic analysis has to consider both social and
environmental aspects for optimal decision-making
EHMTREA . SETEEREOEHOHSMAIELEFHAEO™MAERE LT
NIFEBHE,

« Climate change could worsen the gap in distributional goods and
services between and within generations as the poor and dis-
advantaged will be the most affected

SEBREEIL. ERBCHRBECLLEFEEEZLH. HRABARUVR—HERTOHE-
H—ERADHBEIZHIDBIEEELITSS, 34
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Concluding comments |l
R aAR2)

Non-governmental organisations (International and national) are very
important B -ERNGOIXIERICEE
— Human and institutional capacity building  A#-#B# & HBaSE

—  Sensitizing and popularising technological innovations
B EHFOBRRIE - KR1E

Private sector can be involved in development and deployment of
technologies RS H(&, Kk ERICEETHILMNTED

— Regulations are crucial BHITEE

—  Competition is necessary BEIVE

Addressing equity concerns:
EHTEDOEBEA DXL
—  Establishment of a equitable and participative framework for decision-
making and implementation
BRRERUERICHHSETEAOSME ORHE ORI

— Reduction of potential social disruption from climate change impacts
ABELEHDOXE(CE USRI OTEIEDIER
—  Protection of cultural diversity and threatened cultures needed in the

future 35
XAEH S SR ERICH DD RELFENICHE

Thank you for your attention

Further Information
Contact
University of Sierra Leone
Freetown, Sierra Leone.
Tel. No. 232-22-223340
Fax. No 232-22-223270
Email: ogunladedavidson@hotmail.com

36

18



