
Energy Price Shocks in the EU & Its Impact 
on Vulnerable Household

Shiwani Varal and Miguel Tovar Reaños
Economic and Social Research Institute, Dublin, Ireland

SEAI Grant 23/RDD/956
*Forthcoming in Energy Economics

14th Annual MaREI-ESRI-UCC Seminar

A Demand System Approach

Presenter Notes
Presentation Notes
Good afternoon, My name is Shiwani Varal, postdoc at ESRI, discussing paper, forthcoming at Energy Economics




The problem

• EU: Population unable to afford adequate heating
•  6.9% (2021), 9.3% (2022), 10.6% (2023) and 9.2 % 

(2024) [Eurostat, 2024]

• Ireland: Households with utility bill arrears (once or twice): 
• 9.2% (2022), 7.3% (2023) and 8.3% (2024) [CSO 

Ireland, SILC 2024]

Avg. gas prices to EU households

Avg. electricity prices to EU households

Source: Prices | SEAI

Phenomenon: Energy
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-Indicators show clear stress on households with more people unable to heat their homes, and more falling behind on utility bills.
-Patterns reflect the broader phenomenon of energy poverty or energy insecurity, which stems from three reinforcing root causes: high energy costs, inefficient homes, and limited household income.

https://www.cso.ie/en/releasesandpublications/ep/p-silced/surveyonincomeandlivingconditionssilcenforceddeprivation2024/householdarrearsandfinancesattheendofthemonth/
https://www.cso.ie/en/releasesandpublications/ep/p-silced/surveyonincomeandlivingconditionssilcenforceddeprivation2024/householdarrearsandfinancesattheendofthemonth/
https://www.seai.ie/data-and-insights/seai-statistics/prices


Consequences
• Direct hardship for low-income households: 

• Either endure uncomfortably cold homes or forgo essentials 
such as food, medicine, etc (Carley et al., 2022).

• Increase reliance on unsafe fuels or practices (e.g., burning 
rubbish, low-quality coal, etc.)

 Broader societal and climate impacts:
• Undermines progress towards Net Zero 2050, & slows 

momentum to achieve UN SDGs. 

Sources: 1: Energy news live (2023)
2. BBC (2025)
3:  Financial Times (2022):  ‘People will burn anything’: energy poverty and pollution hit eastern Europe
4: UN SDGs: THE 17 GOALS | Sustainable Development
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- Net zero in the energy sector of eliminating greenhouse gas emissions and offsetting emissions or offsetting any residual emissions

https://www.ft.com/content/62f81c6c-2c4e-4946-b731-4e6eef83945e
https://sdgs.un.org/goals


What we know (and don’t know)
What we know: Gov. across EU adopted wide-ranging policies:

• They deployed two main tools:
• Price-distorting measures (e.g., excise duties & VAT cuts, price 

caps, etc).
• Income-support measures (e.g., cash transfers, vouchers, 

allowances, etc).

• Mostly generalised schemes rather than targeted:
• Only 27% of total spending was targeted at vulnerable groups 

(Sgaravatti et al., 2023). 

What we don’t know: Impact of these interventions across EU

• How they shaped household behaviour and welfare?

• What were the distributional consequences across income groups?
Source: Guardian (2021) : The Guardian

“ But ‘fair’ rate is not the 

same as ‘affordable’ rate  ”
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Less than 1 in 3 euros w.
In theory, the energy cap sets a “fair” rate for the 15 million homes that rely on default tariffs to pay for their gas and electricity by reflecting only the costs faced by energy suppliers. In many ways the scheme has been hugely successful. s directed at vulnerable groups.
Impact of these interventions:


https://www.theguardian.com/business/2021/aug/01/to-the-family-choosing-whether-to-heat-or-eat-the-energy-cap-isnt-fair-at-all


What we do
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1. Examine household behaviour: 
• How did households cope?
• Did they cut back on other essentials 

(food, transport), besides heating?

How we do it

Demand System Modelling
Tracks how households adjust spending 
across energy, food, etc when price 
changes.    

Microsimulation 
Recreates 2022-23 price shocks to 
estimate the real-world hit to household 
purchasing power and cost-of-living.  

Data
EU Household Budget Survey (for all 
EU states except Greece, ~750,000 HHs, 
2010-2020 ) and Energy prices.

2. Measure distributional consequences:
• Which group bore the heaviest burden from 

rising energy prices? 
• What happened to CO₂ emissions and 

energy poverty during the crisis?

Highlight distributional impacts and policy 
gaps and recommend improvements to 

existing measures. 
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We answer this by first examining household behaviour:
2. Household welfare loss:



What we observe
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I: Energy price spillovers
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• Lower-income households (1st quarter) appear lighter 
vs higher-income appear darker (4th quartile): 
different spending patterns.

• Lower-income households (1st quartile) cut other 
consumption when energy cost rises ( negative sign 
cross price elasticity).

• “Heat or Eat” trade-off [as seen in the UK (Champagne 
et al., 2023) and Italy (Bardazzi et al., 2021)].

Fig. Heatmap of cross-price elasticities using EU HBS data (2010-
2020). 

Presenter Notes
Presentation Notes
CPE shows the different spending pattern of the lower and higher income groups-
-CPE of the lower income group shows negative signs, so they are reducing consumption to cope
-Reinforcing the heat or eat trade off
Rising energy prices spill over into other essentials (e.g., health, education, others) for vulnerable households.




II: Welfare losses across EU households during the energy 
crisis

Fig. Cost-of-Living Index (Microsimulation)

Welfare losses  in terms of:       Purchasing power.
                                                  Substitution ability

• Findings:
• 2022: Sig. inc. in household’s cost-of-living 

index (esp. for BE, DK, IE & LU)

• 2023 (Post-intervention): Only few 
countries managed to partially mitigate 
welfare losses.

Presenter Notes
Presentation Notes
-How energy price surge impacted the cost of living for EU households, we measures this by adding losses to purchasing power and substitution ability.
-Represent the amount that households would need to maintain the standard of living before the price shock.
-They are coming from a partial equilibrium model




Fig. B: Non-income-poor

Within most countries: 

• Welfare losses: Higher for income-poor than non-income-poor (Fig. A bar > Fig. B bar)

• Mitigative measures: Less effective for income-poor than non-income-poor.

II cont. : Regressive impact of energy price increases

Fig. A: Income-poor
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Presentation Notes
Ireland's response was predominantly broad-based — its headline measure was a universal electricity credit (€200–€600 lump-sum payments to all electricity account holders regardless of income), supplemented by fuel excise reductions. Some targeted welfare top-ups were included but represented a small share of total spending.



III. CO2 emissions: Decline, 
Rebound & Inequality

• 2022: Mean CO2 emission levels dropped across 
countries.

• Likely due to reduced consumption from high 
energy prices.

• 2023-Post-intervention: CO2 emissions increased 
but remained below 2020 levels. 

20202022
2023

BUT Non-income-poor (top) had larger average 
emissions relative to Income-poor (bottom).
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*CO2 emission factors from leading EU and UK 



IV: Energy poverty levels?
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• Across all EU countries, energy poverty 
levels increased in 2023.

• Despite cost-of-living measures’ 
partially alleviation of welfare losses, 
energy poverty persisted.

Fig : Change in LIHC headcounts following energy cost rise. Calculated using income 
and expenditure data from 2020 HBS.

*LIHC indicator-i.e., energy poor if both low income & very high energy bill.
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-Saw partial mitigation of the cost-of-living increase
-Saw somewhat reduction and then increase in CO2 emissions
-But what happened to the energy poverty level during the crisis.




Policy recommendation and 
takeaways
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• Key takeaways:
• Energy price shocks strained household budgets; low earners reduced other essential goods to cope.
• Emissions rebounded after price relief and  & higher-income households remained the largest 

contributors. 
• Energy poverty increased across all EU countries, even with partial mitigation of cost-of-living 

losses.
• Overall: 2022-2023 energy crisis exposed gaps in social protection, affordability and climate 

resilience.

• Future Policy Needs: 
• Targeted interventions and structural solutions that complement existing EU policies and ensures 

households most at-risk are well-supported.
• Differentiated climate policies
• Integrate energy poverty into climate planning (EC 2023’s recommendation): Emergency relief alone 

is insufficient.
• EU-Level Coordination matters: Uneven impact across Member States, we need stronger and unified 

action.

Presenter Notes
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The question is not only whether the policy is effectiveness but is it equitable?
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