
Research
Brief
71st edition – November 2024

How the German natural gas market responds 
to supply and demand shocks
by Magnus Reif, Jochen Güntner, Maik Wolters

Russia’s invasion of Ukraine triggered an energy crisis in 2022 that posed major 
challenges to the German economy and sparked broad debate on the economic 
ramifications of the marked rise in natural gas prices. In a new study, we examine 
the causes and consequences of this crisis and show how supply shocks and a surge 
in demand for natural gas storage impacted on natural gas prices and industrial 
production in Germany.

Natural gas prices in the European Union began to rise shar-

ply in the summer of 2021, ending a two-decade period of 

low and stable prices. At the height of the energy crisis in 

2022, the price of one-month natural gas futures in the Eu-

ropean market was twelve times higher than the average for 

2019. This presented the German economy with major chal-

lenges. While economists have spent decades studying the 

causes and macroeconomic consequences of oil price fluctu-

ations (for example, Kilian, 2009), the causes and macroeco-

nomic consequences of gas price fluctuations have received 

far less attention. This is partly because, in the past, natural 

gas prices were less volatile. However, Germany appears to 

be particularly vulnerable to gas price fluctuations owing to 

structural conditions, such as its large industrial sector and its 

strong dependence on Russian natural gas.

In a new study (Güntner, Reif and Wolters, 2024), we exami-

ne the economic drivers behind the turmoil in the German 

natural gas market. We differentiate between supply-side 

and demand-side factors and distinguish these by drawing 

on well-documented evidence of historical events in the na-

tural gas market, amongst other things. Such historical 

events include, for example, the interruption of Russian gas 

imports in January 2009 due to a dispute between Ukraine 

and Russia and the stoppage of natural gas flows through 

Nord Stream 1 in the summer of 2022.

Dislocations in the gas market lead to strong price effects  
and small volume effects
In order to determine the drivers and their economic conse-

quences, we estimate a structural vector autoregressive mo-

del for the German natural gas market. Our estimations 

shows that supply and demand shocks in the gas market 

lead to significant and persistent price effects for natural gas. 

By contrast, industrial output responds significantly less 

strongly to these shocks (Chart 1). Overall, we find that Ger-

man industry has been fairly adaptable to energy supply dis-

ruptions. In particular, only a small part of the fluctuations in 

industrial production can be attributed to unexpected deve-

lopments in the supply of gas.



Impulse responses to a natural gas supply shock*

* Impulse responses to a natural gas supply shock computed as in Inoue and Kilian (2022). Impulse responses are cumulated and display the effect on the level of the varia-
bles. 1 68% simoultaneous probability bands as in Montiel Olea und Plagborg-Møller (2019). 2 Nominal gas import price deflated with HICP.

Deutsche Bundesbank

1 4 7 10 13 16 19

10

8

6

4

2

0

–

–

–

–

–

%

Chart 1

1 4 7 10 13 16 19

2,5

2,0

1,5

1,0

0,5

0

0,5

1,0

–

–

–

–

–

+

+

1 4 7 10 13 16 19

2

4

6

8

10

12

Months MonthsMonths

Real natural gas import price2Industrial productionNet natural gas imports

Bayesian estimator

68%-probability band1

In 2022, the strong fluctuations in the price for natural gas in 

Germany were mainly due to gas supply shocks (Chart 2). 

Without the impact of unfavourable supply shocks, the real 

gas price would have been just over 30% lower in July 2022. 

In October 2022, when unexpectedly high gas imports from 

other countries had largely compensated for halted imports 

from Russia, the price of gas would have been around 25% 

higher without the impact of these favourable supply shocks. 

However, fluctuations in natural gas demand also contribut-

ed to the price developments here. The unexpectedly strong 

demand in the summer of 2022 is likely to reflect catch-up 

effects in the aftermath of the pandemic and fiscal support 

measures (see Hinterlang et al., 2024). The price-dampening 

demand shocks in the following autumn are related to the 

gas-saving measures taken by German industry. The contri-

bution to the rise in natural gas prices attributable to the 

politically driven, rapid filling of German natural gas storage 

facilities prior to the start of the winter of 2022-23 is also 

evident.

The interruption of the gas supply in 2022 could have 
had significant consequences
Our model also allows for the computation of hypothetical 

scenarios. For example, we analyse how natural gas prices, 

storage levels, and industrial production would have develo-

ped if total natural gas imports had fallen by 49% in April 

2022. This decline could have occurred if the share of the gas 

supply attributable to Russian imports at that time had been 

abruptly cut off. According to the model, this reduction in 

natural gas imports, when viewed in isolation, would have 

resulted in energy prices being temporarily somewhat higher 

than they actually already were. Industrial production would 

have fallen somewhat more sharply in the short term, while 

gas storage capacity utilisation would have been lower on a 

sustained basis. Without comparing the influence of key 

transmission channels and levers – for example, the substitu-

tability of natural gas – our results are in line with the theo-

retical work of Bachmann et al. (2022). In another scenario, 

we look at the effects of the unusually mild winter of 2022-

23. This temperature scenario suggests that the unusually 

mild winter contributed, in particular, to higher gas storage 

levels and lower price pressures – in a cold winter, natural 

gas import prices would have been up to a little more than 

19% higher and gas storage capacity utilisation would have 

been around 15% lower. A combination of these two scena-

rios might have posed considerable problems for the Ger-

man economy. In particular, a gas shortage – i.e. a complete 

emptying of gas storage facilities – could not be ruled out in 

this case, according to the model.

Research Brief
71st edition – November 2024 Page 2



Decomposition of real natural gas import price*)

* Decomposition based on estimator of impulse responses as in Figure 1. Difference to actual development of real natural gas import price is due to deterministic model com-
ponents.
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Conclusion

Our study contributes to a better understanding of the macroeconomic effects of gas price shocks and thus provides useful 

economic policy insights. It shows that the German economy is vulnerable to disruptions in energy supply, but also has a re-

markable capacity to adapt to such external shocks. 
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