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Abstract

How do  changes to  the  real price of  natural gas following a  supply shock impact the  automotive 
industry? This paper examines the  volatility of  European natural gas prices and its transmission 
to output and prices in a case study of the Czech automotive industry. Despite an immediate drop 
following the  supply shock, production recovers quickly and increases over the  medium term. 
Producer prices increase immediately and then gradually return to their baseline. I document large 
heterogeneity between car, body, and parts producer prices. The  body producers actually face 
downward price pressure at the end of the horizon. Moreover, producer prices respond differently 
to news about yet unrealised natural gas supply disruptions (supply news shocks) than to realised 
supply shocks, highlighting the  role of  market expectations: producer prices respond weakly and 
gradually decrease, driven primarily by car producers. I discuss the findings with respect to the demand 
channel and buyer-supplier relations.

JEL classification: C32, E32, L62, Q41

Keywords: business cycles, energy shocks, natural gas, supply chains, automotive industry, local 
projections

Introduction
Europe witnesses a new chapter of the Middle East conflict in 2026, with immediate effects 
on energy markets. Its impact on natural gas, however, has so far been dwarfed by the 2022 
energy shock (the largest for Europe since the 1970s oil crisis) driven by Russia’s war with 
Ukraine. The Dutch Title Transfer Facility (TTF), which accounts for almost 80% of  total 
traded volumes and serves as the European benchmark for both spot and futures natural gas 
prices, recorded unprecedented price increases (Alessandri and Gazzani, 2025; Colombo and 
Toni, 2025). The shock was transmitted rapidly to electricity prices through the European mar-
ginal pricing mechanism, with an almost immediate pass-through to spot prices (Colombo and 
Toni, 2025), and its impacts on real economic activity across European countries were severe.
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While the impact of energy price fluctuations on the real economy has been well-explored 
(Kilian, 2008), especially in the case of oil [see Kilian (2009) and Baumeister and Hamilton 
(2019) for differentiation between demand and supply shocks, and Känzig (2021) for supply 
expectations and high-frequency identification of  supply news shocks], natural gas has re-
ceived less attention. Europe now largely focuses on the macroeconomic impacts of natural 
gas shocks (Albrizio et al., 2023; Alessandri and Gazzani, 2025; Colombo and Toni, 2025), 
also highlighting the vulnerable position of Czechia with respect to such supply disruptions 
(Di Bella et al., 2024), with very little attention to impacts on specific industries.

The automotive industry is one of the pillars of the Czech manufacturing and economy, 
accounting for 13% of EU passenger car production in 2025 (ACEA, 2026).1 Natural gas is 
a key energy input: between 2020 and 2024, it accounted for 36% of final energy consumption 
in motor vehicle manufacturing (Eurostat, 2026a), with electricity (tied to natural gas through 
marginal pricing) accounting for an even larger share, 54%. Clearly, during the 2022 supply 
shock, reducing natural gas use became a  top concern for the automotive industry (ACEA, 
2022). The Czech automotive industry, in a position of so-called ‘integrated periphery’ (Pav-
línek, 2025), is largely driven by the German and euro-area business cycle, making it particu-
larly exposed to energy shocks that propagate not only domestically but also through these 
economies.

In  this paper, I  examine, using linear local projections, how changes in  the  real price 
of natural gas following the supply shock in Colombo and Toni (2025) affect the Czech au-
tomotive industry. The  results indicate that despite an  immediate drop in  output following 
a natural gas supply shock, production in the Czech automotive industry recovers quickly and 
increases over the medium term. Producer prices rise immediately before returning to  their 
baseline, though with substantial heterogeneity across the automotive industry: body produc-
ers face downward price pressure at the end of the horizon compared with car and parts pro-
ducers. Notably, producer prices respond markedly differently to  supply news shocks than 
to  realised shocks, highlighting the  importance of  market expectations. These findings are 
discussed in  light of  the demand channel and buyer-supplier relations within the European 
automotive value chain.

The paper proceeds as  follows. The next section discusses the  research design. It then 
reports the findings of the local projections and their impulse responses, discusses economic 
and policy recommendations, and concludes.

1	  European Automobile Manufacturers’ Association.
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Research design

Literature review

The literature identifies the automotive industry as one of the most exposed industries to oil 
shocks, operating through three reinforcing channels. On the  demand side, Kilian (2008) 
shows that rising oil prices erode purchasing power and shift consumers toward fuel-efficient 
vehicles. Lee and Ni (2002) confirm that the automotive industry suffers primarily through 
demand destruction rather than input cost increases. Ramey and Vine (2011) further show 
that abrupt shifts in segment size from large to small cars create capacity mismatches within 
plants, amplifying output declines. On the supply side, Kilian (2008) and Lee and Ni (2002) 
note that supply-driven price shocks are more contractionary than demand-driven ones. How-
ever, for the automotive industry, the cost channel remains secondary to the demand channel. 
Elder (2018) adds an expectations channel, showing that oil price volatility alone depresses 
real output because consumers rationally postpone durable-goods purchases under uncertainty.

The impacts of natural gas shocks vary from those of oil shocks. Fuel prices are not directly 
affected by increases in gas prices, because most cars are diesel- or gasoline-powered. However, 
the demand channel might be suppressed by erosions in purchasing power. On the supply side, 
De Santis and Tornese (2025) find that energy shocks cause a significant but only temporary 
decline in the euro area automotive industry’s output, while supply chain disruption shocks 
generate a comparatively larger and more persistent contraction. Colombo and Toni (2025) 
confirm that motor vehicles are among the  three industries driving the  immediate decline 
in euro area output following a natural gas supply shock. However, the effect is short-lived, 
with the sector recovering to baseline within months. Both studies agree that the dominant 
macroeconomic impact of gas supply shocks is inflationary rather than recessionary, with real 
output effects remaining modest in aggregate. The present paper turns attention from the euro 
area to a case study of Czechia.

Data
I  employ an  exogenous, natural gas supply shock series from Colombo and Toni (2025), 
an  updated version downloaded in  June 2026. The  authors offer a  state-of-the-art monthly 
shock series for the main European gas market, TTF, identified through external instruments 
in Bayesian vector autoregressions (BVAR). They achieve exogeneity by employing a high-
frequency identification, measuring price surprises in gas futures markets within narrow windows 
around market-relevant supply news, ensuring that identified price movements reflect genuine  
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supply-side information.2 The  shock series is purged of other confounding macroeconomic 
variables within the BVAR model and is validated as uncorrelated with a broad range of other 
macroeconomic shocks, including oil supply, monetary policy, and geopolitical risk. Colombo 
and Toni (2025) extract the first principal component of price surprises across futures contracts 
of multiple maturities, providing a broader and more forward-looking signal. The shock series 
spans July 2004 to December 2023 (234 months), which I adopt as the baseline data sample 
period.

In a robustness exercise, I also use the natural gas supply shock series from Alessandri and 
Gazzani (2025), an updated 2025 version downloaded in May 2026, who identify the shock 
using external instruments in  a  BVAR with a  high-frequency identification strategy, and 
manually select a conservative set of days with supply-driven TTF price movements in the front-
month contract only. Colombo and Toni (2025), however, find that the Alessandri and Gazzani 
(2025) instrument correlates with demand-side indicators and produces theoretically puzzling 
impulse responses, casting some doubt on its supply-side purity. The two series carry a modest 
correlation of  0.21 and are therefore complements rather than substitutes. The  alternative 
shock series covers a longer period, from February 2001 to December 2025. I directly compare 
the two series on the baseline data sample period, and report results for the extended sample 
(Figures A.1 and A.2).

I  focus on selected output and price variables, which serve as  dependent variables 
in the specification. For output, I rely on the seasonally and calendar-adjusted (SCA) monthly 
production volume index (Czech Statistical Office, 2026a), complemented by a new dataset 
on car production by final producers operating in  Czechia from AutoSAP (2026).3 For 
prices, I  rely on four monthly producer price index series for (i) the  automotive industry, 
and specifically (ii) producers of  cars, (iii) bodies, and (iv) parts, also complemented by 
the  automotive industry export price index available since January 2005 (Czech Statistical 
Office, 2026b).4 These disaggregated price indices zoom in on the impacts of energy shocks 
and enable the identification of supply chain adjustments. Controls include the Czech money 
market 12-month interest rate (Eurostat, 2026b), SCA harmonised index of consumer prices 
(HICP) differential between Czechia and the  euro area (Eurostat, 2026c), and the  average 
monthly exchange rate between the Czech koruna (CZK) and the euro (EUR) (Czech National 
Bank, 2026). I  also control for broader supply chain conditions using the  monthly Global  
 

2	 Colombo and Toni (2025) also estimate natural gas demand shocks using a temperature variation 
instrument. There is a well-established BVAR literature on energy price shocks identified via sign 
and zero restrictions on the impact matrix (Adolfsen et al., 2024; Bańbura et al., 2026; De Santis and 
Tornese, 2025; López et al., 2026), whereas I rely on natural gas supply shock series estimated via 
a high-frequency identification strategy (including Alessandri and Gazzani, 2025).

3	 Czech Automotive Industry Association.
4	 The four producer prices follow NACE C29, C291, C292, C293, respectively.
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Supply Chain Pressure Index (GSCPI) published by the Federal Reserve Bank of New York, 
based on Benigno et  al. (2022). Although the  index cannot capture varying supply chain 
constraints across producers, it nevertheless controls for overall conditions.

Empirical strategy

I  employ local projections (Jordà, 2005; Jordà and Taylor, 2025), a  flexible econometric 
approach that, in finite samples, exhibits lower bias at the cost of higher variance than vector 
autoregressions. Local projections ‘approximate the  (conditional) mean difference between 
outcomes when an intervention is administered versus when it is counterfactually withheld’ 
(Jordà and Taylor, 2025, p.  60). I  use ‘long-differenced’ local projections, measuring log 
differences of the dependent variable between the base and future horizons, thereby absorbing 
the  deterministic trend and further reducing finite-sample estimation bias, particularly for 
persistent but stationary processes (Piger and Stockwell, 2025; Xu, 2026).

As a starting point, I consider the following regression-by-regression linear local projec-
tions specification:
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where y𝑡𝑡+ℎ − y𝑡𝑡−1 is the long-differenced outcome variable (for example, the seasonally and calendar 
adjusted monthly log production). The term s𝑡𝑡 represents the supply shock. Controls are entered lagged 
to limit endogeneity concerns, and include twelve lags5 of (i) the outcome variable in log differences 
(∆y𝑡𝑡−1 is the first lag) and (ii) the shock variable. It also includes twelve lags of (iii) the first differences 
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error term. However, to smooth the sharp fluctuations in impulse responses (possibly artefacts of noisy 
measurements and the discontinuous nature of supply chains), I utilise smooth local projections 
estimated via ridge regression with penalised B-splines (Barnichon and Brownlees, 2019).6 I report two 

 
3 Czech Automotive Industry Association. 
4 The four producer prices follow NACE C29, C291, C292, C293, respectively. 
5 Xu (2026) considers 12 lags for monthly data as a starting point. I increase and decrease the lag order by one-
third in the robustness exercise (see Figure A.3). 
6 I follow Barnichon and Brownlees (2019) and opt for shrinkage toward a quadratic shape of the impulse response, 
selecting the optimal smoothing parameter from a grid of 30 logarithmically spaced values between 10⁻⁶ and 10⁻¹ 
using five-fold cross-validation. A replication package was kindly provided by Brownlees, including an R code. I 
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5	 Xu (2026) considers 12 lags for monthly data as a starting point. I increase and decrease the lag order 
by one-third in the robustness exercise (see Figure A.3).

6	 I follow Barnichon and Brownlees (2019) and opt for shrinkage toward a quadratic shape of the impulse 
response, selecting the optimal smoothing parameter from a grid of 30 logarithmically spaced values 
between 10⁻⁶ and 10⁻¹ using five-fold cross-validation. A replication package was kindly provided by 
Brownlees, including an R code. I adjusted the smooth local projections code to enable smoothing 
of long-differenced local projections and to match the (unsmoothed) impulse responses of the lpirfs  
R package by Adämmer (2019).
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Findings

Following a natural gas supply shock, industrial and car production fall immediately by 1.5% 
and 2.0%, respectively, in the month of the shock (Figure 1). The initial drop is short-lived 
but economically meaningful, with statistical significance confined to the month of the shock 
and the first two months after in the case of industrial production. Production recovers quickly 
over the following four months. It increases over the medium term, reaching cumulative gains 
of 2.4% and 3.4% for industrial and car production, potentially indicating cumulative compen-
sation for output lost in the negatively affected months. The initial drop aligns in both timing 
and magnitude with the  findings of  Colombo and Toni (2025) and De Santis and Tornese 
(2025) for the euro area. In contrast, the medium-term increase above baseline is new. The ro-
bustness check using the Alessandri and Gazzani (2025) shock series yields a qualitatively 
similar pattern, albeit with a slightly more prolonged and volatile initial contraction (Figure 
A.1), and generally increased fluctuations of the response. The two employed shock series car-
ry a modest correlation, and the responses do not directly contradict each other. On the price 
side, producer prices increase immediately by 0.20% following the  shock, peak at 0.32% 
above baseline after three months, and gradually return to their pre-shock level over the medi-
um term (elevated, yet statistically insignificant). These findings align with Colombo and Toni 
(2025) and De Santis and Tornese (2025) regarding the pro-inflationary yet temporary nature 
of energy supply shocks. The aggregate producer price index, however, hides substantial het-
erogeneity within the automotive industry.

Figure 1: Production and producer price responses

                               Months                                                                  Months

Note: Impulse-response to a one-standard-deviation natural gas supply shock. 95% heteroskedasticity
-robust CIs. Data spanning 2004M7-2023M12.

Source: author’s calculation.
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Figure 2 documents clear differences in producer prices for cars, bodies, and parts. Car pro-
ducer prices respond gradually over the first 18 months, rising to a cumulative peak of 0.74% 
above baseline and then slowly returning to pre-shock levels. Parts producers respond imme-
diately, with prices rising by 0.23% on impact and remaining elevated by up to 0.35% over 
the next two months before returning to normal. The aggregate industry-wide price response 
broadly mirrors the shape of the parts price impulse response. Body producer prices follow 
a markedly different trajectory. Despite initial stagnation and even a  slight 0.25% increase 
in the first 18 months, they end with a cumulative decline of 0.60% over the medium term. 
The robustness check with the Alessandri and Gazzani (2025) shock series confirms the down-
ward price pressure on body producers, while industry-level and parts prices are slightly less 
robust and more volatile (Figure A.1). Car prices show an opposite short-term price movement 
(possibly one of the puzzling responses, as also noted by Colombo and Toni, 2025). Figure 3 
compares producer and export prices. While there is no significant difference between the two 
over the medium horizon, export prices initially respond more strongly, rising by 0.31% on 
impact and reaching 0.55% above baseline after three months, before returning to their pre-
shock level 18 months after the shock.

Figure 2: Disaggregated producer price responses 

                  Months                                             Months                                         Months                 

Note: Impulse-response to a one-standard-deviation natural gas supply shock. 95% heteroskedasticity
-robust CIs. Data spanning 2004M7-2023M12.
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Figure 3: Producer and export price responses
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Note: Impulse-response to a one-standard-deviation natural gas supply shock. 95% heteroskedasticity
-robust CIs. Data spanning 2005M1-2023M12.

Source: author’s calculation.

Finally, Figure 4 contrasts responses to realised supply shocks and to supply news shocks 
(i.e., yet-unrealised natural gas supply disruptions). Natural gas supply news shocks operate 
through the expectations channel, prompting automotive industry firms to adjust their oper-
ations and plan accordingly (ACEA, 2022). While output responses to both shock types are 
relatively similar in  their initial and final effects, price responses differ markedly. Whereas 
realised supply shocks are inflationary, supply news shocks are rather deflationary with re-
spect to industry-wide prices, and especially for car prices. Over the medium term, car prices 
fall by 1.4% and industry-wide prices by 0.61% following a supply news shock. Parts prices 
see no change, while body prices, despite a tiny decrease, return to their baseline at the end 
of  the  horizon. These results further highlight the  heterogeneity of  producer prices within 
the  automotive industry, particularly with respect to  the  type of  natural gas supply shock. 
While the exact mechanism of price changes within the automotive industry supply chain is 
not part of the present case study, I rationalise the findings by the dominant role of the mar-
ket expectations and demand channel following energy shocks (Kilian, 2008; Känzig, 2021). 
Supply news shocks, unlike realised supply shocks, do not materialise into actual cost increas-
es for suppliers. Instead, they prompt car producers to anticipate weaker consumer demand, 
thereby preventing upward price pressures on their suppliers, a trend likely compounded by 
automotive suppliers’ limited bargaining power amid increased energy price volatility (Arquié 
and Thie, 2023).
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Figure 4: Responses to supply and supply news shocks

                                 Months                                                        Months

Note: Impulse responses to one-standard-deviation natural gas supply and supply news shocks.  
95% heteroskedasticity-robust CIs. Data spanning 2004M7-2023M12.

Source: author’s calculation.
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Discussion and conclusion

This paper examined the impact of natural gas supply shocks on output and prices in the Czech 
automotive industry, contributing a detailed case study of a structurally dependent economy 
within the European automotive integrated periphery. The results broadly align with the ev-
idence from the euro area reported by Colombo and Toni (2025) and De Santis and Tornese 
(2025). The dominant macroeconomic impact of natural gas supply shocks is pro-inflationary 
rather than recessionary, with negative output effects remaining modest and short-lived. De-
spite an immediate drop in production following the shock, the Czech automotive industry re-
covers quickly and increases output over the medium term. The paper documented substantial 
heterogeneity in producer price responses across the automotive supply chain. Body producers 
face downward price pressure at the end of the medium-term horizon, in contrast to car and 
parts producers, whose prices gradually and immediately (respectively) rise before returning 
to baseline. The markedly different response of producer prices to supply news shocks versus 
realised supply shocks further underscores the importance of market expectations in shaping 
price dynamics across the supply chain. This area remains open for future research avenues, 
including studies of dominant EU economies and ‘car nations’, such as Germany.

The competitiveness and resilience of the Czech automotive industry remain broadly de-
termined by macroeconomic conditions in and demand from the euro area and broader West-
ern European economies. This exposure makes the  industry particularly sensitive to energy 
shocks that can propagate not only domestically but also through these economies, high-
lighting the importance of diversification as a longer-term strategic consideration. The focus 
of  both industry and policy must, however, clearly remain on managing supply chain dis-
ruptions, which generate comparatively larger and more persistent output contractions than 
energy supply shocks alone (De Santis and Tornese, 2025). The present case study is limited 
in scope to a single country. However, the availability of detailed disaggregated data, the use 
of well-identified shock series, and a robustness exercise strengthen the credibility of the find-
ings. The  results speak directly to  recent developments in  the world economy, commodity 
markets, and the broader debate on energy shocks in Europe.
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Appendix

Figure A.1: Responses to alternative supply shocks

                                Months                                                        Months

                       Alessandri and Gazzani (2025)            Colombo and Toni (2025)

Note: Impulse-response to a one-standard-deviation natural gas supply shock. 95% heteroskedasticity
-robust CIs. Data spanning 2004M7-2023M12.

Source: author’s calculation.

C
um

ul
at

iv
e 

ch
an

ge
 (%

)  
   

   
   

   
   

   
  C

um
ul

at
iv

e 
ch

an
ge

 (%
)  

   
   

   
   

   
   

C
um

ul
at

iv
e 

ch
an

ge
 (%

)

Industrial production                               Car production

Producer prices                                       Car prices

Body prices                                             Parts prices



14Ročník  /  Volume 5  |  Číslo / Issue 1 | 2026WORLD ECONOMY AND POLICY

Figure A.2: Responses to extended alternative supply shocks

                                Months                                                        Months

          Alessandri and Gazzani (2025) long          Alessandri and Gazzani (2025) short

Note: Impulse-response to a one-standard-deviation natural gas supply shock. 95% heteroskedasticity
-robust CIs. Data spanning 2001M2-2025M12 for the ‘long’ shock series, compared with the ‘short’ series 
spanning 2004M7-2023M12.

Source: author’s calculation.
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Figure A.3: Lag-order robustness of responses

                                Months                                                             Months

                     12 lags (baseline)            16 lags             8 lags 

Note: Impulse-response to a one-standard-deviation natural gas supply shock. 95% heteroskedasticity
-robust CIs. Data spanning 2004M7-2023M12.

Source: author’s calculation.
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