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• TTF wholesale prices increased almost 10-fold, starting in Aug-Sep 2021

• Industry prices follow closely, while household prices start rising only in Jan 2022

• Wholesale and retail prices falling back to new normal in winter 2022

Historic increase in natural gas prices
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Reason(s) and solutions

Reason(s)

• Primarily Russia: not filling storages during 2021, not supplying wholesale markets 
since fall 2021, cutting long-term contracts starting in winter 2021/22, stopping to 
supply Nord Steam 1 end of Oct 2022

• To a lesser extent: post-pandemic recovery

Solutions

• Domestic European supply: long-term downward trend

• Liquified natural gas (LNG), but global markets are tight, import capacity is limited

• Reduced consumption

Question: 

If and to what extent have firms and households responded to the energy crisis 
by reducing their consumption of natural gas so far?
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Previous studies

Self-reported gas savings

• Industry reports production cuts since fall 2021 (Stiewe et al.)

• Households report behavioral change after the invasion of Ukraine (bitkom, tado, yougov)

• Often qualitative and incomplete

Analysis of aggregated consumption (Bruegel, BDEW, ICIS, BNetzA, ZEIT, DIW)

• Increasing evidence for reductions

• Often not, or only linearly, controlling for temperature (exceptions: ZEIT, DIW)

• Often not distinguishing between industry and the power sector

This study

• Aggregated consumption of small consumers, industry, and power sector

• Carefully controlling for the non-linear temperature-dependency of heating

• Controlling for (additional) seasonality, economic activity, power sector
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Data

• Data on small (SLP) and large consumers (RLM) from Trading Hub Europe

• “Small consumers”: Households and small firms (annual consumption < 1.5 GWh)

• “Large consumers”: Industry, power sector, district heating (annual consumption > 1.5 GWh)

• Data on power sector gas consumption from DESTATIS

• “Large consumers” consumption minus power sector gas consumption gives industrial (and 
district heating) gas consumption
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Regression model(s)

One model for each consumer group
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Simulated heating profiles

From Ruhnau et al. (2019) / Ruhnau and Muessel (2022) (“When2Heat” dataset)

• Using sigmoid function of standard load profile method from BDEW, accounting 
for the non-linear dependency between ambient temperature and heating

• Applied to spatial temperature data from the ERA5 reanalysis weather model

https://doi.org/10.1038/s41597-019-0199-y
http://hdl.handle.net/10419/249997
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Pre-crisis residuals << estimated savings
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Estimated gas savings

Small consumers substantially reduce 
consumption since Mar 2022

▪ Matching lagged price increase

▪ Maybe also due to public attention

▪ Seasonal: larger in heating period 
but not too much variation within

Industry substantially reduces 
consumption since Sep 2021

▪ Increasing with prices/over 
time

▪ Without economic collapse

Power sector depends on other 
sources

▪ Nuclear, hydro, other 
renewables
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Temperature matters, robust results otherwise
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Savings relative to estimated baseline

Small consumers’ savings are less 
seasonal than baseline

▪ Relative savings largest in 
September (28%)

▪ Smaller relative numbers in 
summer (nothing to save) and 
winter (harder to save)

Industry savings’ increase over 
time dominates seasonality

▪ Largest absolute and relative 
savings coincide 
(30% in Dec ‘22)

▪ Without economic collapse

Power sector depends on other 
sources

▪ Nuclear, hydro, other 
renewables
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• No prices in our model due to reverse causality and measurement error
• However: strong negative correlation between prices and demand
• Implied household elasticity of -0.34 and industry elasticity of -0.03 (pass-through)
• Other drivers: salience (incl. campaigns), ethical motives (for households), 

economic activity… → Further research 

Why was consumption reduced?
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How was consumption reduced and will it come back?

short-term long-term
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Lower room temperatures

More efficient ventilation

Hydraulic balancing & 
lower flow temperatures

Import substitution

Plant relocation (BASF)

Coal plants back on grid

Heat pumps

Wind & solar energy

Color coding:
• Small consumers
• Industry
• Power sector
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Conclusions

Direct conclusions

• Significant natural gas savings during the energy crisis in Germany

• Average over second half of 2022 across sectors is 23% below estimated baseline 
→ much more than we would have expected (what about you?)

• Our results suggest market prices effectively coordinate and incentivize savings 
(important for relief package design), but there may also be other drivers

Outlook

• More research on the “why” and “how” of gas savings in and beyond the crisis

• Less reason for state-supported LNG terminals

• Indicative evidence on behavioral changes and incentives related to climate policy
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Thank you!

Link to the article
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• Our understanding: 

• Both are averages of old and new contracts 

• Unclear what causes the difference

• Individual differences must be much larger → incentive problem

Side note: price indexes differ and hide heterogeneity
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Overview of pre-crisis natural gas flows in DE

BDEW 2022

https://www.bdew.de/media/documents/Jahresbericht_2021_UPDATE_Juni_2022.pdf
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Industry response according to press releases

Paper12

Ammonia1, 2, 3

Aluminum4

Increase in production

Decrease in production

Gas-intensive / electricity-intensive

2021 2022

Ammonia6

Paper7

Brick8

Steel9,10

Aluminum11

Ammonia5

Sources: press releases of

companies and associations,

news articles. 1: Yara reduces

ammonia production in Europe by

40% due to high gas prices and

imports ammonia instead,

keeping the downstream fertilizer

production running as usual; 2:

BASF reduces ammonia

production in DE and BE due to

high gas prices; 3: SKW

Priesteritz reduces ammonia

production in DE by 20% due to

high gas prices; 4: Trimet

reduces aluminum production by

30%; 5: Yara re-increases

ammonia production in Europe; 6:

Yara reduces ammonia

production in Europe; 7: Norske

Skog stops paper production due

to high gas prices; 8: Several

members of the German brick

industry association reduce

their production due to high gas

prices in DE; 9: Stahlwerke Lech

stops steel production due to high

electricity prices on a daily basis

in DE; 10: Salzgitter reduces

steel production due to high

electricity prices on a shift-wise

basis; 11: Trimet reduces

aluminum production by 50% in

Essen (DE); 12: Norske Skog re-

increases paper production.

Clemens Stiewe, Oliver Ruhnau, Lion Hirth

Demand is responding

• Remaining question: By how much? Stiewe et al. 2022

https://www.econstor.eu/handle/10419/253251
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Ammonia production and imports

Above-average ammonia production

→ total 90 kt ≈ 0.8 TWhgas

Ammonia net exports

→ total 90 kt ≈ 0.8 TWhgas

Below-average ammonia production

→ total 180 kt ≈ 1.6 TWhgas

Ammonia net imports

→ total 180 kt ≈ 1.6 TWhgas

Fertilizer production much less affected

High ammonia price compared to natural gas price

→ ammonia exports are beneficial

Low ammonia price compared to 

natural gas price

→ ammonia imports are beneficial

Sources: production and trade data

from German Federal Statistical Office;

Notes: NWE is the north-western

European price for cost and freight

(CFR); TTF is the Title Transfer Facility

price in the Netherlands; the axis of the

natural gas price is scaled by a factor of

nine because 9 MWh of natural gas are

used to produce 1t ammonia (based on

IEA).

Ammonia industry saved 1.6 TWh in 2nd half of 2021

• Remaining question: How large were economy-wide savings?
Stiewe et al. 2022

https://www.econstor.eu/handle/10419/253251
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• Not all reductions were due to energy

• Also: supply chain problems due to Ukraine war and China lockdown

No economic collapse
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