THE MACROECONOMIC BENEFITS OF
AMBITIOUS ENERGY EFFICIENCY POLICY

A CASE STUDY FOR GERMANY

Sibylle Braungardt, Johannes Hartwig, Judit Kockat,
Wolfgang Schade

Fraunhofer Institute for Systems and Innovation Research IS]

Contact: Sibylle.Braungardt@isi.fraunhofer.de
Eceee Summer Study
04/06/2015

\

Z Fraunhofer

ISI



Outline

-Macroeconomic benefits
- Approach and Results

- Rebound effect (preliminary!)
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Macroeconomic benefits of energy
efficiency

m Energy demand reduction effects

Investment effects Macroeconomic impacts Energy demand reduction effects

¢ Increased investment
in energy efficiency
* Higher production
in energy efficiency sectors
¢ Lower production in other sectors

¢ Energy cost savings
¢ Increased disposable income

* Higher business profits
* Improved energy security

Source: Unless otherwise noted, all material in figures and tables in this chapter derives from |EA data and analysis.

Key point Macroeconomic impacts are driven by two kinds of effects: investment and enerqy
demand reduction.

Source: IEA, 2014: Capturing the multiple benefits of energy efficiency
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Methodological appraoch

1. Bottom up energy demand modelling

Energy cost reductions

=

= Investments in
energy efficiency technologies

2. Allocation of investments and savings to
economic sectors

Net changes of investments and
—> = intermediate deliveries
by economic sectors

= Net changes in consumption

3. Macroeconomic modelling

— Effects of energy efficiency
policy on GDP and
employment
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Step 1: Results from bottom up energy
demand modelling

-All bottom up modelling results based on the
study ,Klimaschutzszenario 2050 —

Masterplan fur die Energie- und Klimawende 800 -
in Deutschland” by Oko-Institut and 700 - ]
Fraunhofer IS| =600 - B
E" B Appliances
% Buildings
- Included in this paper: Energy efficiency in 4 = Industry
buildings and residential appliances, industry, o B Services

service sector

-Bottom up models used: FORECAST and 2020 2030 2040 2050

Invert/EE-Lab

-Scenarios: Current policies scenario is
compared to an ambitious energy policy
scenario based on German energy concept
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Step 2: Allocation for the example of
buildings

Commercial

landlord investing in
building retrofit

0 e

Investment in

Energy savings : : Real estate
Financial sector o
(households) activities

construction
sector
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Step 2: Allocation of investments and
energy cost savings to economic sectors
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Step 3: Macroeconomic mode

D

SUPPLY - DEMAND - BALANCE

FINAL
DEMAND

GROSS

DOMESTIC
PRODUCT

POTENTIAL
OuUTPUT

Tax

Disposable
Income

Employment

Capital

Total Factor
Productivity

INTERMEDIATE -
DELIVERIES -

VALUE ADDED

II —
ing: ASTRA-
L ]
S —
o
Bottom-up E
impulses - 8
induced by g 2
policy measures |- e
°
2
—
Q.
] [&]
S
£ 5| %
(1} -
o £
§ £ e
7] =1 e
Q o Q
-
E - w

INPUT-OUTPUT-TABLES

Full Impact

Partial Impact

\

~ Fraunhofer

ISI



Methodological appraoch

1. Bottom up energy demand modelling

Energy cost reductions

=

= Investments in
energy efficiency technologies

2. Allocation of investments and savings to
economic sectors

Net changes of investments and
—> = intermediate deliveries
by economic sectors

= Net changes in consumption

3. Macroeconomic modelling

— Effects of energy efficiency
policy on GDP and
employment

—=rraunhofer

ISI



Overview: Effects on employment and GDP

35 4 EGDP mEmployment

N
on

-
(¢)]
L

-
o
L

Changes in % compared to baseline scenario
N
o

o
o

.
o

2020 2030 2040 2050

\

© Fraunhofer ISI % FI"aU nhOfer

Seite 10 ISI



Sectoral employment effects
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Effects on consumption

© Fraunhofer ISI

Seite 12

30,0

25,0
200
172
S
o
¥ 15,0
2
Q
=
E 10,0 m2020
©
=]
8 2030
g w2040
2
3 2050
= N o<~ @ & &

% ) )
; e .(\"Q o"bo & A\Q‘o
& " o“ N
g A ob\ Y &
2 @ N &7
© 10,0 & & &
, Q?(\ & ©
&
-15,0
-20,0
_—

~Z Fraunhofer

ISI



Considerable positive effects on GDP and employment!
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But what about the rebound effect?

\

Z Fraunhofer

ISI



Very first approach to estimate magnitude
of rebound effect

Difference in Sectoral energy
sectoral output intensity (WIOD
(ASTRA-D) database)

Difference in energy

demand

- 5% (2020)
-10%
(2030)
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Very preliminary first estimate of
rebound effect

200
~ (0]

T Rebound ~ 10%

e

e

g 0]

= 20 20

> -100

§ B Additional demand

[}

§ 200 m Reduced demand

P

o -300

K
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-Growth effects

-500 - No direct rebound

\

~ Fraunhofer

ISI

© Fraunhofer ISI
Seite 16



Summary and conclusion

- Positive effects on GDP and employment
- Very first estimate of rebound effect: 10%

- Main conclusion regarding rebound:

Further refinement required, | am looking forward to your
guestions and comments!
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