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1. Background on energy efficiency

We know that energy efficiency is extremely important —

and progressing too slow

Economics, economic modeling and economic thought face

challenges when trying to capture no-regret potentials,

inefficient factor use and thus energy efficiency issues

Modeling challenges:

e How can we define efficiency potentials and efficiency
measures?

e How are macro-indicators affected?

e How can we capture special value chains for efficiency
technologies?

The following shows how we dealt with these
challenges in a case study for Germany
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2. Model PANTA RHEI

® Macroeconomic energy and environmental model, INFORUM
philosophy

Based on official statistics (SNA, time series of IOT)
Bottom-up (59 sectors)

Fully interdependent

Energy balance systematic

Parameters econometrically derived from historical time
series, no neoclassical general equilibrium

Open for expert information

® Suitable for simulation of direct and indirect effects

Esp. counterbalancing effects
Results are net after all adaption processes

® Reference:
Socio-economic and economic-environmental relations of
the past will continue in the future
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Framework conditions, policy, expertinformation
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PHANTA RHEI — modeling energy, environment and economics

Sectoral focus:
® 59 Economic sectors (WZ03):

= employment, value added,
production, imports, export

® Energy consumption sectors
(following EB systematic):

= Households, 15 industries,
transport, commerce and
service

® Special vector can be added to
/0

= Done for RE

= Survey based

= Third update since 2006
=

13 sectors production of 13
technologies

-

Value added
differences in Mrd. €

Sector 1 0,0 0,1 0,1 0,1 0,1
Sector 2 0,0 0,0 0,0 0,0 0,0
Sector 3 0,0 0,0 0,1 0,1 0,1
~
~
Sector n-1 0,0 0,0 0,1 0,1 0,1
Sector n 55 8,7 12,6 15,2 17,6
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Implementation of efficiency measures

® Energy part (other institutes):

Bottom-up models for energy demand (see next slide)

Specification of 43 (clusters of) measures

Differences in energy volumes and prices and related
cost/investment as primary impulses

® Translation of primary impulses into the macro model

Find the right elements in the 10 data (59 industries) and
nce (30 energy carriers, 68 rows)
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The Efficiency scenario - example: industry

industry transport  households tertiary
tertiary
ks industry
_ 30%
households \
26%
: transport
N 2004 13 bill. € Savings compared to reference by 2020 PJ
\V
Sum (% of final energy consumption in the sector) 212 (8.1%)

Motors 101
Optimal pneumatic systems 15

Optimal pump systems 17

Optimal vent systems 14

Optimal cooling systems 3

Optimal other systems 45
Efficient lighting 13
Efficient vapor 24
Efficient drying 29
Efficient industrial ovens 40
Efficient caloric value heat (natural gas) 5
Additional potential from specific technologies %) ca. 150
1) Fraunhofer ISl (2001) and Prognos (2007); Source: ifeu/ISI/Prognos/GWS 2009
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Limits and boundaries (1/2)

Technological Potential
- Potential for energy saving with market best products

Economic (no-regret potential)

- Potential for energy saving with products with payback
periods within the lifespan of the product

« Much longer payback periods compared to usual
calculations in companies

Technological potential

Payback
period 4 -8
years

No-
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Limits and boundaries (2/2)

® Scenario analysis: comparison of an efficiency scenario
with reference

® “Ambitious Efficiency” scenario
« No-regret measures
- Cost-effective over the lifetime of equipment
- Additional investment (no crowding out)

- Based on detailed bottom-up studies

I sl
billion Euro

301

120

54

8

120
Ifeu et al. (2011, p. 22).

® depreciation, annual allowances and savings reductions
to finance the investment fully included

® Energy savings fully accounted for in the model
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Final energy demand in different scenarios
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Additional investment and energy costs for reference

and ,,ambitious efficiency”
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Economic impacts

Absolute values Percentage difference

Efficiency- Ref 2011 2014 2016 2018 2020( 2011 2014 2016 2018 2020

GDP components Difference in bil. Euro

GDP 6,4 88 128 152 178 0,3 04 0,5 0,6 0,7
Private consumption 2,0 4.7 6,6 85 10,6 0,2 0,4 0,5 0,7 0,8
Govt consumption 0,1 -01 00 -01 -01 0,0 0,0 0,0 0,0 0,0
Investment 3,6 3,6 4,2 4.7 5,7 14 1,3 1,5 1,7 19
Buildings 3,0 3.1 51 5,2 51 14 14 24 25 25
Exports 0,1 0,3 0,4 04 0,5 0,0 0,0 0,0 0,0 0,0
Imports 24 2,7 3,3 35 39 0,2 0,2 0,3 0,3 0,3
Prices Difference in percentage points
Private consumption -0,04 -0,10 -0,14 -0,18 -0,22| -0,04 -0,08 -0,12 -0,15 -0,18
Production -0,05 -0,06 -0,07v -0,07 -0,07] -0,05 -0,05 -0,06 -0,06 -0,06
Imports -0,07 -0,16 -0,23 -0,30 -0,39| -0,07 -0,16 -0,22 -0,29 -0,36
Labor market Absolute difference
Employment 67 79 110 120 128 0,2 0,2 0,3 0,3 0,3
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Macroeconomic results (ambitious efficiency against
reference)

® Higher GDP and more jobs (+127.000 in 2030)

Additional investment yields additional production and
therefore additional employment,

Energy is replaced by capital,

Imports (e.g. crude oil, gas) are replaced by domestic value
added,

Construction, trade and services are more labor intensive
than the energy industry (industry structure matters),

Energy efficiency improves economic productivity and thus
competitiveness on fast growing markets,

Rebound effects are small

© 2013 GWS mbH
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Energy savings, emissions and rebound

i 2010 2015 2020 Rebound
FEC i 108 418 693
Private households [PJ] i 25 115 219 13%
Tertiary sector [PJ] i 8 32 59 13%
Industry PJ] 19 123 197  11%
Transport [PJ] i 57 148 219 27%
TPES [PJ] i 162 629 1.027
Electricity production [PJ] i- 39 151 245
CO,-Emissions [Mio. t] 13,9 49,8 76,6
Oil [TJ] i 67 189 287
Natural gas [TJ] i 26 165 321
Import savings [Bill. €] i 0,8 3,2 6,2

Source: Own Calcuations by GWSmbH
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4. Conclusions

Implementation of “no-regret” energy efficiency measures
will yield a double dividend of less emissions / energy use and

more jobs:
« Positive macroeconomic net impacts

- Additional potential for exports
« How to overcome barriers for efficiency improvement?

Important for results:
- Interdependent modeling of economy and energy,
based on observed behavior
« Specification of efficiency measures (based on expert
judgment or bottom-up model)
Existence of no-regret options contradicts assumptions of
microeconomic optimization and (ideal) general equilibrium
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Thank you for your attention!

Contact:

Gesellschaft fur Wirtschaftliche
Strukturforschung (GWS) mbH
Heinrichstrasse 30

49080 Osnabrick

Dr. Ulrike Lehr
Tel. +49 541 40933 280
lehr@gws-0s.com
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