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Russia’s invasion of Ukraine has given new impetus to Europe’s ambition of achieving 
“strategic sovereignty,” including—crucially—weaning itself off Russian energy. The 
green transition has become a focal point to not only deliver the region’s climate 
objectives, but also increase its energy self-sufficiency. This will not happen overnight, 
and the path to net zero will evolve over the coming decades, likely accelerated by the 
recent conflict. 

This paper looks at the potential consequences for inflation in the euro area over the 
transition period to net zero, and implications for monetary policy. The punchline is that 
both the physical effects of climate change such as extreme weather events, and 
climate mitigation strategies such as carbon taxes will further challenge the job of 
central banks in achieving price stability. 

THE CHANNELS OF INFLATION VOLATILITY 
Extreme weather events are becoming more frequent and intense. They affect prices through 
several channels, such as food, energy and supply chains. This results in more volatile inflation. 

• Evidence is growing that extreme temperatures, particularly hot summers, affect food
prices. India’s heatwave this year, and its effect on wheat supplies, is the most recent
example.1 Most studies focus on emerging economies. However, the evidence suggests that
the impact may be growing in regions such as Europe, where it had so far been limited (see
our earlier paper “The Case for Central Bank Action on Climate Change”). In France, for
example, there is evidence that extreme summer heat affected crop yields in the summers of
2003 and 2006.2 Agricultural producer prices rose, and food price inflation followed. This
led to an identifiable increase in headline inflation. Given the large share of food in the
consumption basket, the increasing frequency and intensity of such weather events could
raise inflation volatility via this channel.

1 See Faccia, Parker and Stracca (2021), What do we know about climate aching and inflation? Vox EU 
2 See van der Velde, Tubiello, Vrieling and Bouraoui (2011), Impacts of extreme weather on wheat and maize in France, Springer :ink. 

https://www.pgim.com/fixed-income/
https://www.pgim.com/pgim-japan/insights/the-case-for-central-bank-action-on-climate-change
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Figure 1: France headline inflation 

(percentage points) 

 
Source: Macrobond, PGIM Fixed Income. 

• Climate-related spikes in wholesale energy prices could also contribute to increased 
inflation volatility. Europe’s reliance on energy imports and its phasing out of fossil fuels 
and nuclear energy could lead to more frequent price shocks, especially because renewable 
energy is yet to come on stream. Periods of unexpected demand, such as during the 
particularly cold winter of 2016-17, could exacerbate this effect. 

• Third, extreme weather events can lead to temporarily damaged infrastructure and trigger 
short-term bottlenecks. Periods of extreme drought, for example, have led to low water 
levels in the Rhine River - a key transport link for raw materials and goods across northern 
Europe. The continent’s reliance on imports of critical materials makes prices vulnerable 
to transport disruptions, potentially contributing to inflation volatility. 

CLIMATE CHANGE IS GRADUAL, BUT ITS IMPACT 
ON INFLATION IS MATERIAL 
We draw from several studies to formulate the potential magnitude of climate related shocks on 
euro area headline inflation (See Figure 2). 

• ECB research finds that exceptionally hot summers can add approximately 1.5 percentage 
points (pp) of food price inflation in emerging economies within the quarter.3 They don’t 
find a significant impact for developed economies. But one could reasonably extrapolate 
developments in emerging markets as a harbinger of things to come in developed markets. 
In that sense, the ECB’s results suggest a 0.3 pp increase in euro area inflation, given its 
smaller share of food in the region’s consumption basket. This estimate is broadly in line 
with France’s experience, where food price inflation added 0.2 pp to headline inflation 
during the summer heatwaves of 2003 and 2006. 

• Other research shows that energy prices can also have a large and rapid effect on inflation, 
typically within the quarter.4 When exceptionally cold and snowy weather hit Europe in 
January 2017, gas demand rose 20% compared to a year earlier, and headline eurozone 
inflation rose 0.6 pp. The recent experience of low energy stores in Europe and escalating 
tensions with Russia offers a sharp reminder of the sensitivity of headline inflation to large 

 
3 See footnote 1. 
4 See European Central Bank (June 2021), Energy Markets and Euro Area Macroeconomy. Occasional Paper Series no 113. 
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and sudden moves in energy prices. As a result, this channel is the largest shock to 
inflation in Figure 1’s illustrative example. 

• Finally, COVID disruptions led the IMF and ECB to research the impact of supply chains 
on inflation.5 Using IMF estimates, the rise in European shipping costs in April 2021, for 
example, added around 0.1 pp to headline inflation within three months. Similar 
distortions could arise from climate-related shocks, so this figure is included in our 
illustrative estimates. 

Figure 2: Illustrative contribution of climate related shocks on headline inflation 

(percentage points) 

 
Source: PGIM Fixed Income as of June 2022. 

The above analysis suggests that climate-related inflation shocks can add several tenths of a 
percentage point to inflation. A “perfect storm” of, say, a heatwave that raises food prices, while 
increasing energy demand (e.g., for air conditioning) and disrupting supply chains (e.g., by 
lowering Rhine water levels) could raise eurozone inflation by a full percentage point in two 
quarters or less. 

GOVERNMENT MEASURES TO LIMIT CARBON 
EMISSIONS MAY ALSO RAISE INFLATION 
Energy’s contribution to euro area headline inflation has declined over the last two decades. That 
decline mirrored a broader trend, as globalisation and China’s integration into the global 
economy lowered goods price inflation, relative to services. This tailwind kept inflation stable in 
developed markets and enabled their central banks to support their domestic economies. 

That trend is likely to reverse, now that governments have started charging for emissions that 
were free until now. Indeed, estimates suggest that carbon prices will need to increase 
significantly for governments to achieve their carbon-reduction targets. 

According to the Network for Greening the Financial System (a network of 114 central banks 
and financial supervisors), the price of carbon would need to rise from its current level of close 
to zero to US$160 per tonne by 2030.6 Energy makes up a relatively large share of the overall 
consumption basket, so higher energy costs would materially boost inflation.7 

 
5 See Carriere-Swallow, Yan, Deb Pragyan, Davide Furceri, Daniel Jimenez and Jonathan David Ostry (March 25, 2022), Shipping Costs 

and Inflation. IMF working paper, and Attinasi, Maria Grazia, Mirco Balatti, Michele Mancini and Luca Metelli, Supply chain disruptions 
and the effects on the global economy. ECB Economic Bulletin, Issue 8/2021. 

6 See Network for Greening the Financial System (June 2021), NGFS Climate Scenarios for central banks and supervisors. June 2021. 
7 See Fabia and Reguat (2014), Passthrough of emissions costs in electricity markets, American Economic Review. 
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To assess the effect of rising emissions prices, we replicate a study of the effect of carbon pricing 
on energy inflation using an augmented Phillips Curve.8 

Our analysis shows that an increase in the EU’s Emissions Trading System (ETS)9 CO2 price by 
€10/tonne increases energy price inflation by 0.3 pp in the following month (Figure 2). Over the 
past year, the ETS price of CO2 has increased by around €50/tonne, so this effect may have 
contributed as much as 1.5 pp to energy inflation. If fully passed through, that would have raised 
headline inflation by 0.15 pp, as energy makes up approximately 10% of the consumption basket. 

Figure 3: Phillips curve estimation table 

 Estimate t-statistic 

Intercept -1.54   -1.15 

Unemployment -0.13   -1.01 

ETS (carbon price)    0.03*    2.16 

∆NEER (nominal effective exchange rate) -0.02  -0.84 

Inflation expectations    2.54*   7.52 

Lagged energy inflation    0.77* 23.53 
Note: Asterisk (*) indicates statistical significance at the 5% level. 
Source: PGIM Fixed Income. 

However, the pass-through effect of wholesale electricity costs to headline inflation is unlikely to 
be uniform across the euro area. For example, many households in Spain and Estonia are signed 
up to dynamic electricity tariffs. There, the effect of higher prices would be quicker, which could 
pose a challenge for policymakers. If governments were to reduce CO2 allowances or expand the 
programme, inflation could be even higher. 

In this scenario, the ECB would face a challenging trade-off: to offset higher energy inflation and 
deliver price stability, it would need to constrain domestically generated inflation. This trade-off 
is illustrated in Figure 4. 

Energy makes up approximately 10% of the consumption basket in headline inflation. So even 
low energy price inflation of, say, 5% would require tighter policy to reduce non-energy inflation 
to ~1.5%. Even in this benign scenario, policy rates would need to be a couple of 100 bps higher 
to achieve lower, non-energy inflation and meet the 2% target. The costs would magnify in this 
context as the resulting weaker domestic growth would make it even harder to achieve transition 
goals. 

Figure 4: Illustrative energy vs. non-energy inflation to deliver a 2% target 

If energy prices 
rise by (%)… 

then non-energy 
inflation must be (%)… 

5 ~1.5 
10 ~1.0 
15 ~0.5 
20 ~-0.5 

Source: PGIM Fixed Income. 

 
8 See Moessner, Richhild (2022), Effects of carbon pricing on inflation. We use a market-based measure of inflation expectations in place of 

survey-based measures, and the unemployment rate in place of the output gap. Economists use Phillips curves to trace the 
relationship between inflation and economic activity. 

9 The EU Emissions Trading System puts a limit on the amount of CO2 emitted by business and creates a market price for carbon. 
https://ec.europa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets_en 

https://ec.europa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets_en


  

PGIM Fixed Income    5 

THE TRANSITION TO NET ZERO COULD BE A FURTHER 
FACTOR WEIGHING ON REAL INTEREST RATES 
In the long run, the green transition should stimulate innovation and growth. Central banks 
would welcome such a development, because weak growth since the global financial crisis limited 
their scope to cut interest rates. As a result, they relied on unconventional policies, in particular 
large scale asset purchases.  

However, during the transition period, increased public debt to finance the green transition 
could crowd out private investment. Increased uncertainty, due to the physical effects of climate 
change or uncertainty over climate regulation, could further depress investment. And the 
physical and transition effects of climate change could make large parts of the existing capital 
stock obsolete, pushing down on productivity and growth. 

Increased volatility and uncertainty could also affect the ability of households and businesses to 
plan. This could lead to suboptimal savings and investment decisions.10 More generally, an 
uncertain and volatile environment could depress risk-taking, as investors seeks safe-haven 
assets. 

Figure 5 plots market-based estimates of the five-year real interest rate in 5 years (the real 5y5y 
forward). Since the global financial crisis, the medium-term real interest rate has trended 
downward and into negative territory since the region’s sovereign debt crisis. That period of 
negative real rates coincided with the ECB’s use of unconventional tools, including large scale 
asset purchases. 

Figure 5: Market-based measures of the Euro area real interest rate 5y, 5y forward 

(%) 

 
Source: PGIM Fixed Income. 

Moreover, estimates for the euro area find that the probability of hitting policy’s effective lower 
bound would increase by around 5 pp for each 0.5 pp decline in the medium-term real interest 
rate.11 These findings suggest that, if the net effect of climate change is to push growth and real 
interest rates lower, that could further challenge monetary policy at the zero lower bound.12 

 
10 See Climate change and monetary policy in the euro area (2021), ECB Occasional Paper Series no 271. 
11 See Haavio and Laine (2021), Monetary policy rules and the effective lower bound in the euro area, Bank of Finland Discussion Papers, 5.  
12 See Kiley and Roberts (2017), Monetary policy in a low interest rate world, Brookings paper. 
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CONCLUSION: CLIMATE CHANGE POSES MULTIPLE 
DILEMMAS FOR MONETARY POLICY 
In June 2021, Bank of England Governor Andrew Bailey told a Reuters conference that “a 
disorderly transition [due to climate risk] could result in both lower growth and higher inflation 
from rising energy and materials costs in the economy”. The preceding points detail what those 
effects could mean for the ECB and its policymaking. 

• More volatile food and energy prices, and supply chain disruptions, could make it harder 
for the central bank to recognise underlying inflationary trends. That would complicate 
its job of stabilising the economy. Frequent and large deviations from the inflation target 
could chip away at central bank credibility. As a result, policymakers might place greater 
emphasis on core inflation measures, as we saw during the pandemic. 

• A larger contribution from energy prices would raise headline inflation (all else being 
equal). The central bank would then be in the unenviable position of having to set policy 
tighter, to reduce inflation from the non-energy sector, to offset higher energy price 
inflation. This could come at a heavy economic cost over the transition period. The 
alternative would be to tolerate above-target inflation for a period of time, potentially 
undermining the central bank’s credibility. ECB executive board member Isabel 
Schnabel articulated these difficult trade-offs in a recent speech.13 

• Finally, increased volatility and uncertainty could weigh on investment and increase the 
demand for safe assets, further depressing growth and real interest rates. Low real 
interest rates pose a well-known challenge for monetary policymakers. They increase the 
likelihood that the central bank finds itself at the zero lower bound, where it has limited 
firepower. 

Higher inflation and uncertainty due to climate change exacerbate the existing backdrop as 
economies emerge from the pandemic and decouple from Russia. In such an environment, 
investors are likely to demand greater risk premia. 

 

 

 

 

 

 

 

 
13 See Isabel Schnabel (2022), Looking through higher energy prices? Monetary policy and the green transition. 
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