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' Overview

This talk summarizes results from three
studies (available @ www.next10.0rqg):

1. Energy Efficiency and Job Creation in
California (September)

2. California Climate Risk and Response
(November)

3. Energy Pathways for California
(March)
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Energy Efficiency and Jobs:
California’s Legacy

Total Electricity Use, per capita, 1960 - 2001

14,000 KWh
12,000 12,000
10,000

P

8,000
WM 7,000
6,000 .
/ California
4,000 -

2,000

KWh

10 April 2010 Roland-Holst 4



Energy Efficiency Gain Impacts from
Programs Begun Prior to 2001
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' Historical Jobs Assessment

e A retrospective multiplier analysis of
demand shifting

e Detailed BEA five-year Input-output
Tables

e Employment data from California
Employment Development
Department dataset (CREE)
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Job Creation from Household Energy
Efficiency
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Employee Compensation
(millions of 2000 US dollars)
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Why 1t works

The carbon fuel supply chain is among the least employment

4 Intensive in the economy. 35
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' Efficiency for Growth

e Promoting efficiency saves money for
Individuals and enterprises, liberating
resources for more job-intensive growth

e Standards and incentives should be
extended nationally, using public policy
to overcome adoption barriers and
Innovation constraints

e Energy efficiency Is the next breakout
technology sector, and domestic
standards to promote innovation will
establish global markets
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' Energy Efficiency in the LDC Context

Rather than promoting efficiency, many
LDCs subsidize energy use. A stubborn
artifact of the pre-climate change era:

Pros
Real incomes — essential energy services
Market access — lower trade margins
Cons

Biased technology choice/urban and
regional development

Sustainability: Environmental and Fiscal
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Sustainability:
Can we really keep doing this?

Energy and Income, by Country, Income, and

Population (2005)
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Source: Author estimates from International Energy Agency and World Bank data. Bubble

. diameter is proportional to population
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Energy Efficiency

In principal, EE can confer the same benefits on
non-OECD economies:

Higher real incomes — net energy savings
Market access — lower transport costs

Without the main drawbacks:
Adverse technology bias
Unsustainable emission and fiscal trajectories

Clean energy is great, but demand side
management is far from realizing it's potential.

To promote adoption, we must overcome:
1. Lack of access to new technology
2. Financial hurdles
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Adoption versus Energy Subsidies

Consider the cost of new and old appliances with
direct and indirect (energy) subsidies

Cl =(1- Sl)Fl + Zvlt pté‘t

C, =Fy+ D (1-S,NoP S,

where F are fixed and V are-variable cost
determinants (e.g. VMT/mpQ), s is a subsidy rate,
p, are energy prices, and 3,=1/(1+r)'is a
discount rate.

The first approach can promote technology
adoption, the second mainly promotes energy
use and reinforces negative carbon externalities.

The second approach can also lead to fiscal
problems in the face of rising energy prices.
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Subsidizing Efficiency

Assuming constant variable costs and setting
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1. difference in initial cost and
2. present value difference in operating costs.

For identical appliances, we have
SlF = SOVZ pté‘t
l.e. the adoption subsidy equals the present
value of the energy subsidies
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' Subsidizing Efficiency

For example, If improved energy
efficiency equals the subsidy rate

V,=(1-5s,)V,
then the adoption subsidy need only
compensate for the purchase price
difference

F - F,
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' How to Promote EE Adoption

e US experience suggests that capital

markets

can fall here.

e California, the most successful state In
promoting EE, has relied completely on

standarc
e Evenift

s (I.e. command and control).
ne technology has to be

Importec

, energy savings have

domestic multiplier effects and usually
reduce other (fuel) import dependence.

10 April 2010

Roland-Holst 17



2,000

1,800

1,600 +

Average Energy Use or Price

Demand Side Management:
This Fruit 1s Ripe and Low Hanging
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Demand vs. Supply Side Solutions:
Electric Power in China

— Uk E S VKA. T IHRERO EE

120
M TWh Value of TWh ="
Wholesale (3 Gorges) at 3.6 c/kWh
100 - Retail (AC + Ref) at 7.2 c/kWh 7.5
Air Conditioners
=i
If Energy Star
80 - 6.0 =
3+
[« )]
>
= R
© c
o o
60 - 45 =
= el
'— —
=
:
40 | Star L 3.0 >
20 - 1.5
. 0 ,
3 Gorges Refrigerators 3 Gorges
9 9 Raland-HoIst 19

10Apr1/2010— UK  Source: LBL data. =i WHANE, 10EHAHE 16



Supply-side Solutions and Climate:
China’s Electric Power Capacity
e Between now and
2020, more new
capacity will be added

than the entire installed
capacity of the EU-25

e 87% coal-fired
e 30-50 year useful life

B1990 02005 ®2020
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I Why promote efficiency now...

Durable Goods: Linear Growth of Average Income
Induces Exponential Growth of New Demand

Income

Consumption TV Scooter Auto
Milestones:
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Vehicle Demand Growth: 1960-2030
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Adaptation: The New Agenda of
Climate Defense

e No state or country can stop
Climate Change alone, but each
has a responsibility to protect
itself

e Over the next century, we face
enormous adaptation challenges,
regardless of our own mitigation
policies
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Economic Damage and Asset Risk

Estimates for California

2006 USD Billions Damage Cost/Year Assets
Sector Low High at Risk
1 Water 0.6

2 Energy 2.7 6.3 21

3 Tourism and 0.2 7.5 98
Recreation e -~

4 Real Estate 0.2 1.4 (" 900 Watel'\\|

0.1 2.5 1,600 Fire

5 Agriculture, 0.3 43 1137
Forestry, Fisheries P %

6 Transportation NA NA(\ 500 \)

7 Public Health 3.8 24 “---NA--"
Total T 46.6

Source: Roland-Holst and Kahrl, “California Climate Risk and Response”
www.nextio.orqg
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Reduction in the Sierra Showpack

Historical Average (1961-1990) 2070-2099

Lower Warming Range Medium Warming Range
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Notes and Source: “Lower Warming Range Drier Climate” is based on an GFDL B1 scenario;
“Medium Warming Range Drier Climate” is based on a GFDL A2 scenario. Luers et al., 2006.
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Inundatlon/SaImlzatlon Risk

Source: San Francisco Bay
Conservation
and Development
Commission
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San Francisco
International Airport

One Meter Sea Level Rise




San Francisco Bay Sea Level

15

Mean elevation (inches) relative to 1990
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Notes and Source: “Lower Warming Range Drier Climate” is based on an GFDL B1 scenario;
“Medium Warming Range Drier Climate” is based on a GFDL A2 scenario. Luers et al., 2006.
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Silicon Valley

One Meter Sea Level Rise
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' Developing Country Perspectives

Adaptation in OECD economies will be mainly
about protecting assets.

In Developing Countries, the main priority will
be to protect people.

Because of differing initial conditions,
adaptation will emerge to become a
prominent or even dominant component of
North-South assistance flows.

Two leading Issues:
1. Food security
2. Sea level risk
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Food Security and Income

Percent of Come Spent on Food

2005 Per Capita (PPP) Income in Thousands
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Tropical Countries in Red
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Policy Responses

e \Water pricing
e Ag. Biotech
e Contracting in domestic agro-food supply chains (Mars)

e Trade policy — import water services
Example: Moroccan Embodied Water Trade

Use of domestic walser resources
France (1.2 Gm®/yr) TG Libya (0.3 Gm®lyr)

Cereal products = 1.0 Cereal products = 0.2

Oil crops = 0.1
Main products (in Gm’ 3
USA (0.8 Gm®lyr) gy o products (n Gy 3
Cereal products = 0.5 S:_Jﬂ fipe 1z o Italy (0.2 Gm’/yr)
il = imulanis = 0. 3 =
Oil crops = 0.3 Passapsinali 7 ch g::z:: “0a Oll orops = 0.2
Canada (0.6 Gm®lyr) Virtual water import = Virtual water export =
Cereal products = 0.6 6.3 Gm’lyr 1.55 Gm’lyr
3
Brazil (0.5 Gm/yr) S R s Spain {8:2 GraCiyr)
Sugar crops = 0.4 =0.22 Gmyr
Oil crops = 0.1 Export from domeslic resources
=1.33 Gmyr
Argentina (0.4 Gm®/yr) .
Qil =02
Coreal prudcr:;:= 0.1 fr:?sn%e' (0.2 Gm’lyr)
. Source: Hoekstra and Chapagain: 2007
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‘Sea Level Vulnerabllity
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Low Elevation Coastal Zones

Percent of National
Population

Non LECZ
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Source: UN-HABITAT Global
Urban Observatory 2008
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 Climate Refugees:
Everybody’s problem

Potential impact of sea-level rise on Bangladesh

Today

Total population: 112 Million
\\o-_ Total land area: 134,000 km®

1.5 m - Impact
Total population affected: 17 Million (15%)
Total land area affected: 22,000 km? (16%)

Soeme . UNEP/GRID Gonover, Uriversty of Dacoa JRO Murich, The Word Barni Werd Resounes instise, Washingon D.C.
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| Top 10 countries by assets exposed today
“and in the 2070s (OECD median scenario)
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Top 15 countries by population
exposed today and in the 2070s
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Carbon, Energy, and Income Inequality:
A Basis for Climate Multilateralism

0.9

0.8

0.7

0.6

0.5

Income (Gini .74)

= = Energy(Gini.64)

0.4
= = = = Emissions (Gini .52)

0.3

0.2

Cumulative Global Income and Eenrgy Use

0.1

=7, —— (67%,8%)

0.0

0.0 0.2 0.4 0.6 0.8 1.0 source: Author estimates from

World Bank and IEA data.

10. Cumulative Population



Conclusions

. Energy efficiency can be a potent catalyst for
job creation and growth, not just in new
technology sectors, but across the economy.

2. Demand side management has enormous
potential for improving energy/environmental
sustainability. Incentives and standards are
needed, however.

3. We face substantial risks from climate change,
but Climate Defense offers a new agenda for
economic stimulus and growth that is
employment, technology, and skill intensive

4. Globally, adaptation presents a momentous new
agenda for North-South cooperation, including
direct assistance, technology transfer, and a
broad range of investment opportunities

10 April 2010 Roland-Holst 43




Discussion
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