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Opportunities and challenges for
labour markets

 Policies to combat climate change must
comprise three elements:

— Making the polluter pay: pricing the greenhouse
gas externality

— Tackling the other market failures (and policy
distortions) standing in the way

— Making greenhouse gases an ethical issue
Challenges for the labour market from the first
e Opportunities from the second and third -
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EXHIBIT 2
THE CLEAN ENERGY ECONOMY—A DEFINITION
The clean energy economy generates jobs, businesses and investments while expanding clean energy production, increasing energy

efficiency, reducing greenhouse gas emissions, waste and pollution, and conserving water and other natural resources.
The clean energy economy comprises five categories:

O (1T

CLEAN

ENERGY ENVIRONMENTALLY CONSERVATION
ENERGY EFFICIENCY FRIENDLY

AND POLLUTION
PRODUCTION MITIGATION
Recycling
and remediating
waste

Building
sustainable energy
for the future

Reducing
and managing
our energy demand

Improving
our products
and processes

TRAINING AND SUPPORT  Helping develop our clean energy economy

3
Source: ‘The Clean Energy Economy’ The Pew Charitable Trusts, June 2009
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Fiscal stimuli: ‘green’ content varies

Green stimulus ranking as % of total stimulus
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Source: HSBC (2009) ‘A global green recovery? Yes but in 2010’ 6 August
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Fiscal stimuli: ‘green’ content varies

Power Energy Efficiency
Country Total "Green"” "Green

stimulus Stimulus(in Stimulus™ )

(in $US $US (%) o Low Water/

billien) | billion) Rencwable | CCS/Other | Duilding carbon Rail Grid Waste

Efficiency L
wvehicle

Anstralia 26.7 25 93 - - 248 - -
China 586.1 2213 37.8 - - - 1.5 98.65 70 51.15
India 13.7 0 0 - - - - - - -
Japan 4859 12 4 26 - - 12 .43 - - - -
South 381 307 80.5 - - 6.19 - 7.01 - 13 89
Korea
Thailand 33 0 0 - - - 1.8 - - -
EU 388 228 587 0.65 12 .49 285 1.94 - 4. 86 -
Denmark - 1.8 - 0.9 - - 0.9 - - -
Germany 04.8 13 8 132 - - 10.39 0.69 275 - -
France 337 71 21.2 0.87 - 0.83 - 1.31 413 -
Ttaly 103.5 1.3 1.3 - - - - 1.32 -- -
Spain 142 0.8 58 - - - - - - -
UK 30.4 21 6.9 - - 0.29 1.38 0.41 - 0.83
Other EU 308.7 6.2 2 1.9 - 04 39 - - 0.03
states
Canada 31.8 2 83 - 1.08 0.24 - 0.39 0.79 0.13
Chile 4 0 - - - - - - -
us 972 1123 11.6 3278 6.55 3074 4.76 9.92 1192 15.58
Total 2.796.00 436 15.6 3s 20.1 66.8 15.9 121.8 91.7 81.6

Source: Strand and Toman (2010): ‘Green Stimulus,” Economic Recovery,
and Long-Term Sustainable Development, WB PRWP 5163
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Slower-than-planned disbursement

Heading down: projections of green stimulus spending for 2009 (USDbn)
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Source: HSBC; Govemment websites; {*compared with our earfier analysis in A Global Green Recovery? Yes, but in 2010, Aug 2009; **Building a green recovery, May 2009)

Source: HSBC (2009): ‘Taking stock of the green stimulus’ November
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Slower-than-planned disbursement

Timing of the stimulus (USDbn)
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Focus on energy efficiency

Revised break-down of green stimulus spending (USDbn)
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Source: HSBC (2009): ‘Taking stock of the green stimulus’ November
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Not all measures equally ‘jobs-friendly’

A GREEN RECOVERY: Impacts per bhillion dollars of government spending
Speed Employment Energy Savings Energy Security Climate Change
How quickly the Job-years Long-term energy | Reduction in U.S. Direct emission

Green Programs Approximate impact money gets spent created cost reductions oil imports reductions
Household Weatherize 377,000 homes ®
Weatherization
Federal Building Reduce Federal energy consumption P
Retrofits by 8 trillion BTU
Green School Improve efficiency of all new schools ® ®
Construction by 33 percent
Production Tax Credit Incentivize 1,500 megawatts of additional o o ®
Extension wind generation capacity
Investment Tax Credit Incentivize 300 megawatts of additional ®
Increase solar power
Carbon Capture and Fund the CCS component of a 500 MW
Storage Demo Projects demonstration project
Cash for Clunkers 500,000 vehicles traded in o ®
Hybrid Tax Credit Incentivize the purchase of 190,000 hybrids
Battery Research & FreedomCAR objectives met
Dev. o o o
Mass Transit Decrease vehicle-miles travelled by 18 million ® ®

per year
Smart Grid Install smart meters on 4.4 million homes ® ®
Other Programs
Tax Cuts Increase consumer spending by $333 million ® _ _ _
Road Investment Increase vehicle-miles travelled by 11 million

per year ® L ] @)} )
@ High impact Low impact

Moderate impact @ Negative impact

Source: World Resources Institute, February 2009
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Not all measures equally ‘jobs-friendly’

“Green” program Overall Energy cost CO; emissions Private share,
employment saving, US$ reduction, 1000 overall
mmpact, job million annually, | tons annually generated,
years, initial 2012-2020 2012-2020 average
year
Household 25100 207.8 440.7 0
weatherization
Federal building 25300 386.7 546.9 0
retrofits
Green school 25200 609.2 905.8 0
construction
PTC extension 39100 562.5 727.7 76.1
ITC mcrease 33300 208.7 213.4 47.0
CCS demo projects 28500 2253 341.6 68.8
“Cash for 46900 433.0 1112.5 86.8
clunkers”
Hybrid tax credit 11100 - - 0
Battery R&D 22500 1278.8 1332.8 0
Mass transit 34500 23.6 87.3 274
Smart metering 40000 918.0 2074 50.0
Average for green 30100 450 593 -
stimulus
Road mvestment 25200 -32.8 -35.4 0

Source: Houser, Nohan and Heilmayr (2009). 10
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Spending item Total Total Planned Employment
Employment Spending (US$ m) | Increase/USS Bn

Increase Added

Expenditure
Mass transit 138.000 7.005 19700
Energy conservation 170,000 5.840 29100

Vehicles and clean energy 14,300 1.490 9600

Env friendly living space 10,800 350 30900
River restoration 200.000 10,500 19000
Forest restoration 134.000 1.750 76600
Water resource management 16,000 685 23400
Resource recycling 16,000 675 23700
Green information 3,000 270 11100
Total 703,000 28.600 24600

Source: Barbier (2009).

11
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Renewable energy more labour-
Intensive (but expensive)

Average Employment Over Life of Facility
(jobs/MWa)
Energy Technology Source of Estimate P
h?:n";g;‘ﬁ:?n"é 0&M and fuel Total
Installation processing Employment
PV 1 REPP, 2001 6.21 1.20 7.41
PV 2 Greenpeace, 2001 5786 4.80 10.56
Wind 1 REPP, 2001 0.43 0.27 0.71
Wind 2 EWEA/Greenpeace, 2003 2.51 0.27 2.79
Biomass G high estimate REPP, 2001 0.40 2.44 2.84
Biomass G low estimate REPP, 2001 0.40 0.38 0.78
Coal REPP, 2001 0.27 0.74 1.01
Kammen, from REPP, 2001;
Gas CALPIRG, 2003: BLS, 2004 0.25 0.70 0.95

Table 1: Average employment for different energy technologies. “MWa” refers to average
installed megawatts de-rated by the capacity factor of the technology: thus, for a 1 MW
solar facility operating on average 21% of the time, the power output would be 0.21 MWa.
References in parentheses and sources refer to the studies reviewed in the text. The
biomass energy studies are a proxy for jobs that could derive from an expansion of biofuels
(e.g. ethanol use) in regional or the national energy mix.

Source: Kammen (2007): ‘Testimony to the US Senate Committee on Environment -
and Public Works’
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Where are the new jobs going to be?

Figures are percentages of total jobs for each sector

Grantham Research Institute on
Climate Change and
the Environment

Independent admin/

Energy source Extraction Agriculture Manufacturing Construction Utilities Trade Transport professional
Fossil fuals

Oil and natural gas 14.6 04 139 14 113 6.6 13.1 375
Coal 41.6 03 13.1 09 78 59 6.8 236
Energy efficiency

Building retrofits 05 1.4 136 61.5 0.1 19 25 124
Mass transit/fraight rail 03 0.6 78 21.7 0.1 44 544 10.7
Smart grid 04 113 381 15.7 02 63 28 359
Renewables

Wind 0.6 09 474 203 02 [ 37 19.8
Solar 05 0.9 374 237 0.2 69 3.2 74
Biomass 13 604 20.6 04 02 18 28 10.5
Source: Pollin, Heintz and Garrett-Peltier (2009): ‘The economic benefits of 13

investing in clean energy’ CAP/PERI, June
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Where are the new jobs going to be?

Financial/Insurance
ar
Consultancy, 03%
Engineering Ré&D/University
3% 1%

Others

Installation/repair/O 1%

&M
He Manufacturers
37%
IPF/Utility
Lo
Developers Component
16% manufacturers
22%

Source: Blanco and Rodrigues (2009): ‘Direct employment in the wind energy 14

sector: an EU study’
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More unskilled jobs?

Breakdown of Job creation through green Investments versus fossil fuels by formal credential levels

Based on 51 million of spending

3) Difference in job creation

1) Green investments 2) Fossil fuels (= column 1-2)

Total job creation 167 5.3 1.4

High-credentialed jobs

« B.A. or above 39 12 24

' (23.3% of green investment jobs) [28.3% of fossil fuel jobs) .

* $24.50 average wage

Mid-credentialed jobs

* Some college but not BA. 48 1.6 12
(28.7% of green investment jobs) [30.2% of fossil fuel jobs)

« 51460 average wage

Low-credentialed jobs

+ High school degree or less 50 22 5.8
{47.9% of green investment jobs (41.5% of fossil fuel jobs)

* £12.00 average wage

Mote: Low-credentialed jobs

with decent earnings potential — = 4.1
(28.7% of green investment jobs) (13.2% of fossil fuel jobs) .

« 515.00 average wage

Miote: fverage wape |5 the median wage for all workess across all Industries within each of the cedential @tegonies listed above,

Source: Pollin, Heintz and Garrett-Peltier (2009): ‘The economic benefits of 15
investing in clean energy’ CAP/PERI, June
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Where are the new jobs going to be?

Coalmining
Petroleum refining

Gas utilities (services)

Crude cil and gas extraction
Agriculture, forestry, fisheries
Chemicals and allied products
Stone, clay and glass products
Metal mining
Motor vehicles
Fabricated metal products
Mon-electrical machinery
Electimm o = Labor Input Changes (%)
Rubberand plastic products
Transportation and warehousing m Capital Input Changes (%)
Furniture and fixtures
Instruments
Other transportation equipment
Paper and allied products
Construction
Leather and leather products
Non-metallic mineral mining
Printing and publishing
Wholesale and retail trade
Miscellaneous manufacturing
Government enterprises
Finance, insurance and real estate
Apparel and other textile products
Lumber and wood products
Personal and business services
Communications

Electric utilities (services)
Textile mill products

Food and kindred products
Tobacco manufactures

= Labor Input/Output Changes (%)

1“ I“ﬁ“f”'f'*”'ﬂ““m 11111”“"

-50% -40% -30% -20% -10% 0% 11.;% 20% 30%
16
Source: Goettle and Fawcett (2009): ‘The structural effects of cap-and-trade climate policy’
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‘Green’ jobs: some caution required
What Is a ‘green’ job?
Are related market failures being tackled?

— Skill shortages
— Finance, information, infrastructure, innovation

More jobs in the short run than long run?
— Bringing in a new policy framework
— Exit strategy for fiscal stimulus packages
Labour productivity reduced?

Crowding out other jobs?
— Structural change
— Low employment multiplier per $ 17
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Promoting technological innovation

Ocean power
Solar power
Cement production
Hydropower
Geothermal power
Buildings
Bioenergy

Fuel injection engines
Wind power
Methane

Lighting

Waste

—100

100 200 300 400 200 B0 700 800
Increase in patents from 1978 to 2003 (%)

=

Sovrce: Dechezleprétre and others 2008.

Source: World Bank WDR 2010
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Promoting technological innovation

S (billions)

350
300
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200
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100
50
0 I

World World subsidies World public

subsidies to petroleum funding for

to energy products energy R&D

Sowurces: |EA 2008a; |1EA 20080; |EA, hittp/fwwwiiea.org’
Textbhase/stats/rd.asp (accessed April 2, 2009).

Naote: Global subsidy estimates are based on subsidies shown
for 20 highest-subsidizing non-0ECD countries only (energy
subsidies in OECD countries are minimal). 19
Source: World Bank WDR 2010
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Promoting technological innovation
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(Opportunities and) challenges for

labour markets
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21
Source: Paltsev et al (2009)
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(Opportunities and) challenges for
labour markets
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Fig. 7 = Differences in GNF with emissions restrictions

policy in solutions with sector-specific labor and rigid

wages compared to solutions with flexible labor and

flexible wages. 29

Source: Babiker and Eckaus (2007): ‘Unemployment effects of climate policy’
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But don’t forget the bottom line....

“Climate change Is the greatest collective challenge
that we have ever faced. It is destroying our only
planet at an accelerating pace.”

(Angel Gurria, OECD Secretary-General,
18 September 2009)

“The transition to low-carbon growth would create
the most dynamic and innovative period in economic
history. There is no real alternative. High-carbon
growth is doomed.”

(Nicholas Stern, LSE, Winter 2009) 23
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Some questions

Current fiscal stimulus packages
— Do they have enough employment ‘bang for the buck’?
—  Are they building the foundations for ‘green’ jobs sustainable in the
long run?
Labour market policies

—  How to reduce skill shortages, especially in (energy) R&D, project
management, energy capital goods manufacturing?

—  How to prepare for structural changes across industries and promote
flexibility?
—  How to ‘manage down’ fossil fuel production?
— Can emissions quota auctions be used to reduce taxes on workers and
promote acquisition of skills?
Social policies
—  The impact of carbon pricing on low-income families

24
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[HE END

Dr Alex Bowen

You can find out more about the work of the Grantham Research Institute
on Climate Change and the Environment at:

http://www?2.lse.ac.uk/Granthaminstitute/Home.aspx
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