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Energy Consumption Trend in DE, IT, and ES
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- DE demonstrates a stable trend in the consumption
pattern

- IT highlights a decrease of consumption as consequence
of the economic crisis

- Es shows a reduction of consumption similar to Italy
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Trend of Relevant Macro-Variables

=+-DE -=-IT ES =+-DE -=-IT ES
4000 90
3500 T80
2000 En
2™ =.: - Similar
& 2000 ‘M 3“ average
1500 ! S0 climatic
1000 5 conditions in
500 Em IT and ES
o-B-IHH BMOERDAOANMT BB n'a-uun MONBBRONNMTIAS - Stable trend
ga388isssegagaynazns 8388388883833 9a333 _
RRR33IIR3IRAZ33]38:¢% RSRRRRARAIAJIRAIIRRRER in terms of
population in
~~DE -=-IT --ES ~~DE -=-IT ~-ES all the
3500 T countries
e i - Relevant
$ 2s00 g“ growth of GDP
&, 2000 E“ W in Germany
E:snn W E_zu with  respect
1000 'g'_:: to the other
500 8 g countries
a
o4 B od
gsggigdss8gannsan ggggisdggaaanasas
SRIRRRARARARRARKERRE SRIRAIRJIRRAERERARAR
Int. J. Environ. Res. Public Health, 2020, 17, 2259

University of Genoa
Department of Mechanical and Energy Engineering

DI GENOVA'




Energy Consumption Indicators
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- Similar value added per energy unit in all the countries
- Decreasing trend of energy consumption per capita in DE
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Top-Down Model for Energy Demand
Estimation

Price

- Energy demand is a
function of different
GDP explaining variables
- Mainly, it depends on
price, GDP, population
and other variables
Population - The analysis of the
explaining variables
supports the
understanding of

Energy
Demand
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Climatic
- energy demand
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Captive vs. Flexible Consumers

Captive Consumers Flexible Consumers

- Limited alternatives for - Alternatives available
fuel switching for fuel switching

- High cost for self - Possibility of self
generation of energy generation of energy

- Limited elasticity to - High elasticity to price
price increase increase
Usually reluctant to - Looking for the most
change the supplier for convenient supply
the high cost of available on the market
“discomfort”

—~—g—

- Captive customers are usually represented by residential and small
commercial customers, which usually have a contained energy bills

- Flexible customers are usually represented by industrial plants with relevant
energy bills, therefore they always seek to optimize their cost structure
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Mathematical Description

Mathematical Formulation of the Demand Equation

ED = « GDP_PCP.HDDY ED (1),

Logarithmic Form of the Demand Equation

log (ED) = a + b log (GDP_PC) + c-log (HDD) + d log [ED(-1)],

Long Run Elasticity of Energy Demand with Respect to GDP
LE_GDP_PC = b/(1-d)

Long Run Elasticity of Energy Demand with Respect to HDDs
LE_HDD = ¢/(1-d)
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Evolution of the Explaining Variables
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Expected Energy Outlook
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Selection of Financing Mechanisms for
Supporting Energy Efficiency

Utility equity/

» OBF targeted
public funds

OBR lFinlcm{:icxl
institutions

Loan/
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Financial

ESA institutions
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institutions

» PACE Hnancidl
instfifufions

Utility
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Developer (e.g.
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ESCO or others)

Public
administrafion

Source: RenOnBill Project, www.renonbill.eu
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On-Bill Schemes

Financing Source

OBF

- Utility’s funds
- Targeted public funds

OBR

- Funds from financial
institutions

On-bill Agreement

Utilities Bill Payments Final
Users
Service
Providers
Cooperation Dels'i';ntael.'-::sém_ Interventions
Agreements Execution

Source: Energy Reports 7 (2021) 4298-4307
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PACE Scheme
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Conclusions

- Residential sector is pivotal for driving energy transition

- DE seems to highlight a decoupling between energy
demand and GDP, thus a “new deal” seems in progress

- The implementation of energy efficiency measures can
be a stimulus to support the “Green Recovery”

- Part of the EU sources can be used to support and
develop innovative energy efficiency financing approach
for the residential sector
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