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Example: RET and Employment

Observation: Many impact studies, diverging results, different methodological
approaches, system boundaries and assumptions = review of impact studies
(IEA-RETD Employ Project):

= |ot of impact assessment studies have been conducted

= each defines gross or net impact individually = definition of gross and net
iImpacts is necessary:

= @Gross impact studies are less complex and less expensive. These studies show only a
part of the picture, but they are useful to show regional effects, required
qualification (area), technology specific effects, ...

= Net impact studies include positive and negative effects that occur beyond the RE
industry and its upstream industry = they show a net benefit

= clearly formulated data requirements, but data availability is a problem
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RET: overview of identified effects

increase in investment in RET

increase in O&M in RE generation

increase in fuel demand (biomass)

increase in trade of RE technology
and fuel (biomass)

higher household income from
employment in RE industry

decreased electricity price for
households and industry due to

merit-order effect, CO, pricing, etc.

displaced investment in conventional
generation technology

displaced O&M in conventional power
generation

decrease in fossil fuel demand

decrease in trade of conventional technology
and fossil fuels

lower household income from employment in
CE industry

increased electricity price for households
(budget effect) and industry (cost effect) due
to additional generation cost of RE-based
power generation

direct = indirect

direct = indirect

direct = indirect

direct = indirect

induced type 1

induced type 2

\

~ Fraunhofer

IS1



RET: causal chain- from activities to impacts

life cycle
phases &

technologies

Examples

policies
impulses positive /

(from prices, negative _
activities income, impact Impacts
in RE (CE) activities) mechanisms

technologies
R&D, planning expenditures direct, indirect employment,
& development, || for investment, and induced GDP
MCI, O&M, fuel || O&M, fuel .... effects
supply, income from
ex/imports, ... RE,
prices for
power, ...

CE: conventional energy;
MCI: manufacturing, construction, investment;
O&M: operation and maintenance;
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RET: causal chain - from impulses to effects

impulses positive & negative impact mechanisms
primary effects secondary effects
investment, RE (or CE) industry income
O&M services, of house- demand for production
employ-
fuel supply ... ) holds consumer of consumer ment
expenditures, from RE goods goods
trade upstream RE (or CE) industry
' industry
: , demand for
costs in industry . employ-
. . Investment
industry production q ment
price impulse/ J go0as
cost impulse energy prices private demand for
¢ i employ-
or con consumer ment
households sumption goods
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RET: Causal Chain- from effects to impacts

Effects can be positive or negative:
= direct (within the RE or CE industry)
= indirect (in the upstream industry of the RE or CE industry)

= induced via prices and income generated in RE or CE industries affecting sectors (via
consumption) beyond the RE or CE industry and its upstream industries

Effects add up to an impact:

|- ----- 1
1 |
+ ! induced effect (type 1) from income in RE industry
indirect effect in RE supplier industry
RE industry

direct effect in RE industry

gross effect direct effect in CE industry _
CE industry

indirect effect in CE supplier industry
induced effect (type 1) from income in CE industry beyond RE and

induced effect (type 2) of power prices CE industry

net effect
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RET: Deciding on modelling approaches

Employment impacts in

! Questions

RE industry or in total economy

Assessment of net
employment impacts :

Assessment of gross
employment (sectoral)

or direct & indirect
effects

Direct effect

i
Budget availability ?
Data availability ? ) ffr;fted o 5"fﬁ‘-'"e$ Ralated
iﬂn;:::::ment Lostao Human resource & know how? | | duestions
limited or sufficient
o - -
Data availability?
limited or sufficient

: Employment Gross 10 NetlO Full economic
factor modelling modelling model
e approach approach approach

: selection
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RET: Sectoral employment of selected
countries

Direct employment H Indirect employment
Share of employment (direct) Share of employment (indirect)
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Assessment based on the gross |0-approach for RETD-countries (RET power generation, 2009)
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Innovation and Employment?

Do we really capture all relevant impacts of innovation ?
= expenditures for R&D? - activity
= |ower technology costs? - investment and O&M expenditures
= new products or processes > .... ?

Which effects occur through innovation?

= the same as with RET deployment ? - check by an illustrative example
e.g. ice harvesting industry
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Example: Cooling industry and employment

Example ,Ice harvesting
industry” (ll):

1811 - 1940

- harvesting: development of
plough harvesting machines,
-> price decreases

- storing: standards for ice cubes
-> price decreases

- transporting: improvment in
isolation and transportation
-> price decreases

radical innovation:
o freezer (1868), refrigerators (FT)
e 1940 no ice harvesting industry

Photo Above:
Andrew Henninger
scraping snow off
the ice for the
Fischer Iee Com-
pany.,

Photo at Right:

standing left 1o right:

Jim Rugg
Harold Mause
"Gid" Crawford
Herm Strobel

Was

Important
Local Industry

The photographs
on this and the
following page,
from the collection
of the historical
society, were
donated by the H.
Rothra family and
by Gerald Todd.

Photo at
Right:
"Floating
room of ice” B :
at the o
Fischer lce
Company
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Cooling industry: overview of effects

Use the same effects as before,

only replace RE and CE by FT and Il, but .....

Positive effects - job increases Negative effects - job losses
increase in investment in FT displaced investment in Il in-
industry and upstream industry dustry and upstream industry
increase in O&M services in FT displaced O&M services in Il
industry/ services and upstream industry and upstream indus-
industry try)

increase in trade of FT technol- decrease in trade of Il technol-
ogy ogy (harvesting, ... technology)
higher household income from lower household income from
employment in FT industry dismissals in Il industry

decreased cooling price for -
households and industry

New production possibilities and -
higher comfort through FT

Type of effect

Investment effect

O&M effect (ser-
vices)

Trade effect

Income effect

Price effect

Production oppor-
tunity effect

In/direct

In/direct

In/direct

Induced effect
type |
Induced effect

type Il
Induced ef-

fect type ll
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FT: causal chain - from impulses to effects

impulses positive & negative impact mechanisms
primary effects secondary effects
. FT (or II) industry income
Investment, .
. of house- \ demand for production
O&M services,... employ-
. ) holds consumer of consumer
expenditures, ment
from FT goods goods
trade, upstream RE FT (or ,
: industry
Il) industry
: , demand for
costs in industry . employ-
o industr roduction investment ment
price impulse/ INAustry p goods
cost impulse/ cooling private demand for |
production opportunities impulse prices for con- consumer employ-
households sumption goods ment
> private > demand for >
new employ-
con- consumer
products : ment
sumption goods
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Lesson learnt:

,new"” impulse production opportunity:
access to power in remote areas could also
create new production opportunities and
hence increase overall production and
employment

two principal employment effects of RET
use:

gross (sectoral effects) employment
net (total economy) employment

impact of innovation on employment can
be captured by the same ,approaches”
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Thank you for your attention

Dr. Barbara Breitschopf
Competence Center Energy Policy and Energy Markets
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Phone: +49 (0)721 6809 356

Mobile: +49 (0) 171 3073 200

Fax: +49 (0)721 6809 272
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Qutcome of review process

. ™
impact assessment studies
\, J
( . N\
simple approach complex approach
» impact: gross , RE industry » impacts: net, total economy
L » effects: positive » effects: positive & negative Y
simple EF - supply chain - simple |0-model: positive effects with complex 10- full economic
approach; analysis: scenario: approach: assessment

- data: - data: cost ’ dat:;f:_ IQ't . data: | ¢ || - data: 10-table approach:
employment structure of RE coetticien S_ ata. employmen with consumption .
factors (EF) technologies * complexity. factors (EF) vector YR _

- complexity: + complexity: low moderate (direct || + complexity: - complexity: * macro-economic
low (direct (direct & indirect & indirect effects) moderate (direct complex (direct, * energy sector
effects) effects) & indirect effects, indirect & induced « trade relations

\_ VA Y, scenario effects), » complexity: very
comparison) [scenarios] complex (direct,

\ / \ / indirect & induced
Employment Gross Input- effects, scenario

factor appraoch

Output model

comparison)

Net [0/full economic models

-> definition of impact based on effects taken into account

1
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Impacts of Innovation on employment?

Transilience map (tansient & resilience): market and technology dimension

Creates new markets and/or breaks down

existing market linldpagmsas |, radical innovation”

Reimnforces existing

competence within <
techmnology/production

A
Niche Architectiral
creafion inrnovation
e
Regular Revolutionary
IRmnovalion innovation
h 7

Remforces existing
market linkages

Makes existing
competence within
technology/production
obsolete

le: lark_G - | . . .
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