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Framework and challenges in Germany

1. Introduction and challenges

IER University of Stuttgart

Significant consumers of energy:

Households consumed ~28% of the final energy consumption in 2018. 

The majority of the household‘s direct energy budget is for space heating (35%), 60% of energy demand met with 

fossil fuels; 45% home owners

 Decision-making power
Households

Households key to successful energy transition and expected to contribute to decarbonisation targets:

• Decarbonisation by 2045

• Heating with renewables

• Efficiency in electricity demand

• Efficiency in heating demand

 Mobilisation of private sector capital, averaged household modelling

Energy Transition

Energy Poverty

Energy poverty on the rise: 

Estimates of 3-18% of the population vulnerable to or in energy poverty due to high energy bills (increasing energy 

prices and low efficiency), low income (incomes increase slower than energy prices) and poor energy efficiency (in 

buildings and appliances). However, energy poverty is not a phenomenon recognised by the national government. 

 Access, affordability

Sources: Pye et al 2015, Heindl 2014, EPOV 2020

BMWK 2021

BMWK 2020, Destatis 2018
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Source: own elaboration based on Pye et al (2015), Dobbins et al, 2019

Commonly defined as a situation where 

households are not able to adequately 

meet their energy needs at affordable

cost, and is caused by a combination of 

overlapping factors including low income, 

high energy bills, poorly insulated 

buildings and inefficient technologies 

and sometimes limited access to clean 

and affordable energy sources

What is energy poverty?

5IER  University of Stuttgart

High energy 
bills

Poor 
energy 

efficiency

Low 
income
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Infrastructure

Energy use

patterns

2. Household energy vulnerability



2. Household energy vulnerability

Energy poverty

Official definition Definitions under 

consideration...

Ireland, France, 

UK, Cyprus,

Slovakia

Austria, Italy, Malta 

Definition type

Receipt of social welfare

Range of socio-economic groups (e.g., 

age, income, health)

Energy affordability (low income / high 

expenditure)

Disability / health

Vulnerable Consumers

Source: CEER (2013); Pye and Dobbins 2015, Dobbins et al 2019
16.05.2022 6



Source: Dobbins et al 2019
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Vulnerable Consumer vs. Energy Poverty

Concept May include individuals at risk of or in 

energy poverty, but also a broader 

group of specific consumers who may 

be at a disadvantage in the 

purchasing and use of energy in the 

electricity and gas retail markets 

Commonly understood to describe a 

situation where individuals are not able to 

adequately heat or purchase other 

energy services for their homes and 

needs at affordable cost 

(based on review of definitions applied)

Fuel types

Electricity and gas vs. All forms of energy (+ mobility)

Timeframe Short-term curative approach vs. Longer-term preventative approach

Target group Targets specific disadvantaged groups vs. Focus on energy affordability

Actors Main actors: regulator, consumer 

protection agencies, utilities, 

government

vs. Broader range of stakeholders

2. Household energy vulnerability
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->Access and affordability

->Energy poverty vs. vulnerable consumers

->Linking the debate to the underlying causes and harmonising
the policy approach across policy domains

Energy poverty

Why is energy poverty not recognised and how can 
the issue be addressed in Germany?

2. Household energy vulnerability
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3. Methodology
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Disaggregation into profiles

Energy system model

+ budget constraints €
Selected scenario analysis

Subsidies

Investments

Consumption

€ € € €

€€

€
€

Compensation

Carbon tax

Owners

Tenants

Low 

income

High 

income

1 2

3

Income group

Location

Tenure

Building type
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Total

End-uses

0% 20% 40% 60% 80% 100%

Shares of energy consumption

Coal Oil Gas

LPG Electricity District heating

Biomass Geothermal Solar

Space heating Water heating Freezing/ Refrigeration

Other electric Other appliances Lighting

84% space and water heating

63% fossil fuels

3. Methodology
1. Disaggregation

• + renewables

• + energy efficiency

• Investment costs

• Building renovation

• Heater exchange

• Appliance upgrade

• …
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3. Methodology
1. Disaggregation
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Final Energy Consumption by end-use and 
energy carrier, 2013

SFH

Owner

Urban

R1-R7

Rural

R1-R7

Tenant

Urban

R1-R7

Rural

R1-R7

MFH

Owner

Urban

R1-R7

Rural

R1-R7

Tenant

Urban

R1-R7

Rural

R1-R7

3. Methodology

Typical consumption patterns for end-use for each profile based on income group, location, tenure, building type

Typical appliance 

ownership
Standard of 

living
LocationBuilding type

Energy sources/ 

infrastructure
+ +IncomeTenure

Policies and 

measures

Energy 

prices+++++ +

Final energy consumption by end-use and energy carrier

IER University of Stuttgart

1. Disaggregation
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3. Methodology

TIMES Actors Model (TAM)-

Households Reference 

Energy System

• Disaggregation of 

households according to 

socio-economic characteristics 

(income), location, tenure, 

building type into profiles

• Demands and technologies all 

profile-specific

• Profile-specific energy carrier 

access and resource potential

• + Budget constraints -> dual 

objective

2. Energy system optimisation model

IER University of Stuttgart



3. Scenario overview and summary of results format
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Scenario Scenario description

Reference (REF) Disaggregation, budget constraints, implemented policies

Energy poverty (EP) vs. 

Vulnerable consumers 

(VC)

Subsidisation of investment in renewables and energy efficiency vs. consumption

Carbon Tax

Consumer pays

Carbon tax split 50:50 tenants/landlords (CO2TO)

Compensation schemes

Carbon tax & Renewable energy levy collected -> “Climate Bonus” -> 100€ per capita 

(CB)

Carbon tax & Renewable energy levy collected -> “Climate Bonus Low Income” -> 200€ 

per capita but only to lower income half of the population (CBLI)

Coping mechanisms
Case study: lack of upfront investment capital -> use of second-hand appliances for 

freezing/refrigeration services (2HM) or extending their lifetime beyond the economic 

lifetime (EXT)

IER University of Stuttgart

3. Methodology
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Comparison of policy approach

4. Integrated energy poverty assessment
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Scenario Objective

Energy poverty (EP) Explore access and affordability and subsidisation of 

investment in renewables and energy efficiency (EP) vs. 

consumption (VC)Vulnerable consumers (VC)

IER University of Stuttgart

Energy poverty

-Beneficiaries: Energy affordability

-Fuels and purposes: all

-Measures: underlying causes – energy 
efficiency

Vulnerable consumers

-Beneficiaries: typically social welfare 
recipients within the energy markets

-Fuels and purposes: electricity and gas, 
electrical uses, heating

-Measures: disconnection protection and 
financial aid for consumption expenditure



4. Integrated energy system assessment
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Impact of access and affordability in TAM-Households model
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2035

Source: Audrey Dobbins, PhD Thesis, In preparation, The significance of energy poverty on 

energy and emissions in Germany, University of Stuttgart
IER University of Stuttgart

25% RE29% Fossil, 15% RE 28% fossil fuels

Scenarios:

REF: TAM-HHs with disaggregation and 

budget constraints; implemented policies

EP: Energy poverty – subsidisation of 

investment

VC: Vulnerable consumer -

subsidisation of consumption



4. Integrated energy system assessment
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Suppressed demand by scenario

€/ capita applies to affected population only (of 3 lowest income groups)

2035

IER University of Stuttgart

Scenarios:

REF: TAM-HHs with disaggregation 

and budget constraints; implemented 

policies

EP: Energy poverty – subsidisation of 

investment

VC: Vulnerable consumer -

subsidisation of consumption



Scenarios

4. Integrated energy poverty assessment
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Scenario Objective

Carbon Tax

Consumer pays (REF)

Carbon tax split 50:50 tenants/landlords (CO2TO)

Compensation 

schemes

Carbon tax & Renewable energy levy collected -> “Climate fund” -> 100€ per 

capita (CB)

Carbon tax & Renewable energy levy collected -> “Climate fund” -> 200€ per 

capita but only to lower income half of the population (CBLI)

IER University of Stuttgart



4. Integrated energy system assessment
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Impact of carbon tax in TAM-Households model

Scenarios:

REF: TAM-HHs with disaggregation and 

budget constraints; implemented policies

CO2TO: 50:50 distribution of carbon tax 

between landlords and tenants

IER University of Stuttgart
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4. Integrated energy system assessment
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Impact of carbon tax redistribution schemes on lowest four

income groups

2030

Scenarios:

CB (Climate Bonus): 100€ per capita

CBLI (Climate Bonus Low Income): 

200€ per capita to lower 50% of 

population

IER University of Stuttgart
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5. Conclusions

• Support addressing energy poverty AND the 

energy transition: Identifying and unifying the 

objectives to address overarching and household 

challenges 

• Method is a template and can be expanded to fit the 

socio-economic challenge to be addressed (e.g., age, 

gender, household composition)

• Targeting policies to be cost-effective and improving 

the energy welfare of households is possible!

Source: https://www.iconfinder.com/icons/6714576/family_home_house_insurance_investment_property_residential_icon; 

https://www.pngwing.com/en/free-png-bmwna; https://www.clipartmax.com/middle/m2i8Z5H7A0d3m2Z5_climate-clipart-black-

and-white-climate-change-icon/; 
IER University of Stuttgart
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Thank you! Audrey Dobbins

www.ier.uni-stuttgart.de

audrey.dobbins@ier.uni-

stuttgart.de

@audrey_dobbins

https://www.linkedin.com/in/

audrey-dobbins/

Questions?

Comments?
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