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Motivation

Germany'’s buildings account for 40% of final energy use and are the source of 30% of the country’s
greenhouse gas (GHG) emissions. Improving their energy performance can substantially cut energy use,
while delivering multiple benefits — cost savings, job creation, improved energy security, increased comfort,
better productivity, as well as environmental benefits in the form of improved air quality and lower GHG
emissions.

However, net costs of renovating buildings are not evenly distributed among the building stock. The
guestion is which share of the building stock is economically attractive to renovate until 2030 and how
policies could support further renovations.

Research questions
Thus, the key research questions of this paper are:

e What are the costs and energy saving potentials up to 2030 for renovating the building stock, for
the case of Germany in various building categories from an investor’s point of view?

e What is the impact of various framework conditions like energy prices, subsidies, technological
learning, transaction costs and interest rate on the results?

e Which methodological aspects and presumptions drive the results and what has to be taken into
account when deriving energy saving costs curves?

Method

The starting point for the analysis in this report is the categorisation of the German building stock according
to a number of about 4450 representative building segments. The energetic refurbishment potential for
each of these reference buildings is then assessed, for three renovation levels: standard, moderate, and
ambitious. The methodology adopted in this study has been to focus on comprehensive renovation of the
building envelope combined with the replacement of the heating system. Partial renovations or single
measures are not considered. The associated costs and energy savings for each of the three renovation
levels for each reference building is calculated compared to a reference case of renovation without any
thermal improvement of the building envelope. Least cost renovation options for each reference building
for a given set of economic conditions are identified for every building segment.

The results (costs and energy savings) for these building segments are summarized into building clusters
in order to draw them in a transparent way in energy saving cost curves. It is important to note that the
resulting energy saving cost curves represent the perspective of an investor, i.e. taking into account
different economic side conditions, policies, energy taxes, expected payback periods, rate of return etc.

Results

The following figure shows the main results for a number of main scenarios and related sensitivity analyses
within the limits of parameters shown in the table below the graph. Each band of the curves represents a
building cluster, which will be described more detailed in the full paper. The coloured lines show the main
scenarios which are discussed more intensively in the full paper.

1 Technische Universitat Wien, Institute of Energy Systems and Electric Drives, GuRhausstralke 25-29,
1040 Wien, Tel.: +43 1 58801 370351, kranzl@eeg.tuwien.ac.at

2 Building Performance Institute Europe, Wetenschapsstraat 23, 1000 Brussel, www.bpie.eu

3 Fraunhofer ISI, Breslauer StraRe 48, 76139 Karlsruhe, www.isi.fraunhofer.de

e



14. Symposium Energieinnovation, 10. bis 12. Februar 2016, Technische Universitat Graz, www.EnInnov.TUGraz.at

The blue line reflects the status quo conditions: current level of subsidies, medium transaction costs,
medium discount rate, medium expected cost decrease of renovation activities, medium energy price
increase. All these data are based on literature and previous studies.
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Limits | Subsidies costs rate (cost reduction (2015-2030)
2015-2030)
Lower 0% 2.5% 2% 3-13% 0.27% per year
Upper | 20% -40% 10% 10% 9-38% 2.28% per year

Figure 1: Energy Saving Cost Curves for the case of the German building stock.
The table indicates the ranges of parameter variations.

Discussion

The results show that in the status-quo scenario (blue line) more than one third of the energy saving
potential is economic from an investor’s point of view. Another 20% of the potential is achievable at very
low cost, which are nearly to zero. However, changing policies and economic conditions do not only lead
to a shift of the costs (i.e. shift the curve up or down). They also have an impact on the achievable energy
saving potentials, since more ambitious renovation packages become cost effective, which extends the
curve to the right. The full paper includes a discussion on the impact of different policy packages and
economic side conditions and assumptions (e.g. interest rate) on the results. Furthermore, the full paper
includes a discussion of methodological aspects: several implicit assumptions are inevitable for deriving
energy saving cost curves which have an impact on the results, e.g. how to aggregate building segments,
how to take into account the impact of various renovation levels etc.
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