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Central banks and climate change

“In short, climate change has consequences for us as a central bank pursuing our
primary mandate of price stability, and our other areas of competence, including
financial stability and banking supervision.”

Christine Lagarde at the International Climate Change Conference (2021)

“As we build a more sustainable economy, we face a new age of energy inflation (...)
that can be expected to lead to a prolonged period of upside pressure on inflation.
(...) Overall, therefore, monetary policy cannot simply ignore the effects of the
green transition if they threaten to jeopardize the achievement of our primary
mandate of price stability.”

Isabel Schnabel at the ECB and its Watchers XXII Conference (2022)
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Motivation

@ Central banks have become more and more vocal

@ Some of them have already adopted a more proactive role
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@ Central banks have become more and more vocal

@ Some of them have already adopted a more proactive role

@ However, whether climate policies are inflationary and to what extent should central
banks respond to them is unclear
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This paper in a nutshell

@ Study the effects of carbon pricing through on firms' expectations and decisions
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This paper in a nutshell

@ Study the effects of carbon pricing through on firms' expectations and decisions
@ Combine survey data on

@ ... with exogenous changes in the carbon price

e What we knew from French data (Hensel et al., 2024) and confirm:
» Carbon policy shocks
» Similar result for own price expectations and realised price growth
» Price forecast errors, i.e., realized minus expected price growth, respond positively
= in line with predictions from models of information frictions

o New results from the Italian survey:

» Also are affected
» Disagreement about future aggregate price developments across firms increases
= in line with predictions from sticky information and rational inattention models
» Important role of
> Negative effects on business-specific and aggregate economic conditions
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Literature Review

e Economic impact of carbon pricing: Ralf et al. (2014), Andersson (2019), Metcalf
(2019), Metcalf and Stock (2020a), Metcalf and Stock (2020b), ?, Bernard and Kichian
(2021), Konradt and di Mauro (2023), Benmir and Roman (2022), ?, Berthold et al.
(2023), Mangiante (2024), Kanzig (2023), ...

» Study how carbon pricing influences firms' aggregate and own expectations as well as price
decisions

e Firms’ inflation expectations formation: Coibion and Gorodnichenko (2012), Coibion
et al. (2020), Gorodnichenko et al. (2018), Coibion and Gorodnichenko (2015), Andrade
et al. (2022), Ropele and Tagliabracci (2024), Hensel et al. (2024),...

» Document significant information frictions in firms’ expectations
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© Data
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e Data on from the Survey on Inflation and Growth
Expectations (SIGE)
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e Data on from the Survey on Inflation and Growth
Expectations (SIGE)

Quarterly survey since 1999 of Italian firms

Firms are questioned on aggregate and business-specific variables

On average 1,200 respondents each quarter
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Questions of interest

| focus on the following questions:
o What do you think the will be in Italy:
> In six months?
> In one year?
> In two years?
» On average between three and five years?
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Questions of interest

| focus on the following questions:
e What do you think the will be in Italy:

> In six months?

> In one year?

> In two years?

» On average between three and five years?

° , what has been the average change in your firm’s prices?

° , what do you expect will be the average change in your firm’s
prices?

= Compute price forecast errors as realized minus expected input price growth

@ The questions ask about the approximate variation in % (unlike the French survey)
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Italian CPI and firms' inflation expectations
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Italian CPIl and firms' own prices

154
o
104
X 0 °
5 O
o
9] 9l o
o
54 l'\
° I~ \‘
00 © 0o 3 ° 0 % :" "
0 LA o o -
g% 000000000920, 20" e, © o # =
TSmsomsmEy Vo o Sey 0o o‘:o‘e_o__?%‘ 4 006
e A © 00‘6'"6 ©
0- ° 0%6°°%050° 0od
T T T T T T
200091 200591 2010qg1 201591 202091 2025q1
o CPI

Giacomo Mangiante

Realized own price growth

---- Expected own price growth
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Carbon Policy Shocks, s

Carbon policy shocks as in Kanzig (2023):

o ldentify for the period 2005-2019 regarding the supply of emission
allowances (EUA) in the European Union Emissions Trading System
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Carbon Policy Shocks, s

Carbon policy shocks as in Kanzig (2023):

o ldentify for the period 2005-2019 regarding the supply of emission
allowances (EUA) in the European Union Emissions Trading System

Surprises are defined from changes in around the events

Expressed as the EUR change in carbon prices relative to the prevailing wholesale
electricity price on the day before the event

Aggregate surprises from daily to
Derive the carbon policy shocks (CPS) as residuals of a Proxy-VAR for the EA-19
countries
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© Results

@ Inflation expectations across horizons

Own price expectations, realized price growth and forecast errors
Disagreement about future inflation

Information treatment and firms’ responsiveness to shocks
Effects on the perceived and expected economic situations
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Empirical specification for aggregate variables

Study the in Italy of a CPS using local projections a la Jorda (2005):
P
Yith = ap + BpCPS: + Z eﬁyt—p + €tvh (1)
p=1

for each h=0,...,12

@ y dependent variable, e.g., Italian CPI

@ CPS; the carbon policy shock series

@ P number of lagged value of y, baseline is 3
e Newey and West (1987) standard errors

Giacomo Mangiante
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Impact of CPS on ltalian Energy CPI
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CPS have sizable effects
on
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Impact of CPS on Italian CPI

Similar effects of CPS
for Aggregate CPI
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Empirical specification for firm-level variables

Estimate the following similar to Andrade et al. (2022):

P
ELiYisjin = ah+ BhCPSe+ Y 0X[ , +ebp, (2)
p=1

for each h=0,...,16

@ y expectation (e.g., of inflation or own price growth) of firm i relative to the horizon t +
@ CPS; the carbon policy shock series
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Estimate the following similar to Andrade et al. (2022):

P
ELiYisjin = ah+ BhCPSe+ Y 0X[ , +ebp, (2)
p=1

for each h=0,...,16

@ y expectation (e.g., of inflation or own price growth) of firm i relative to the horizon t +
@ CPS; the carbon policy shock series

o o firm fixed effect

@ X matrix of controls

@ P number of lagged value of X, baseline is 3 past values of y

°

Standard errors clustered at firm and time level
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Outline

© Results

@ Inflation expectations across horizons
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Impact of CPS on firms’ inflation expectations, 6 months ahead
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Impact of CPS on firms’ inflation expectations, 12 months ahead
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Impact of CPS on firms’ inflation expectations, 24 months ahead
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Impact of CPS on inflation expectations, average 36-60 months ahead
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Outline

© Results

@ Own price expectations, realized price growth and forecast errors
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Expected vs realized price growth

Percentage points

Quarters since shock

— Realized --- Expected

Positive effects also for
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Own prices forecast errors, realized minus expected price growth

Percentage points
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Quarters since shock
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Positive response = in line with models with information rigidities
Delayed over-reaction = dispersed information and over-extrapolation
(Angeletos et al., 2020)
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© Results

@ Disagreement about future inflation
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» Noisy information models = No response
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Models of information frictions

@ The positive FE response is a common feature across models of

° can help us differentiate among them (Coibion and Gorodnichenko, 2012):
» Noisy information models = No response
» Sticky information and rational inattention models = in disagreement

@ Compute the responses to absolute CPS of two measures of disagreement:
The 90th-10th percentiles and the interquartile range (IQR)
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Disagreement: 90th-10th percentiles

Disagreement
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Positive response in line with models with sticky information and rational inattention
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Disagreement: IQR
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Positive response in line with models with sticky information and rational inattention
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© Results

@ Information treatment and firms' responsiveness to shocks
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Information treatment

@ Central banks have increasingly relied on communication to manage the expectations

@ Does providing firms with information on actual inflation
to an exogenous increase in carbon prices?

@ Since 201293 firms in the SIGE are randomly assigned to one of two groups:

» Some firms are informed about in Italy and the Euro Area
» Some firms do not receive any additional information
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Response of 12-month ahead expected inflation by treatement status
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The information treatement is extremely effective in influencing expectations
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Response of 12.month ahead expected inflation by treatement status

Percentage points

Quarters since shock

—— Info treated --- Not info treated

Expectations of treated firms are more responsive
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Response of long-term expected inflation by treatement status

Percentage points
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— Info treated --- Notinfo treated o Inflation (CPI, yoy)

Expectations of treated firms are more responsive

Giacomo Mangiante Carbon Pricing and Firms' Expectations: Evidence from lItaly



Outline

© Results
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Information treatment

@ The SIGE also provides expectations about

» Your firms's total number of employees in the next 3 months will be lower, unchanged, or
higher?

» How do you think the business conditions for your company will be in the next 3 months:
Better, the same or worse?

» Compared to 3 months ago, do you think conditions for investment are better, the same or
worse?
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Information treatment

@ The SIGE also provides expectations about

» Your firms's total number of employees in the next 3 months will be lower, unchanged, or
higher?

» How do you think the business conditions for your company will be in the next 3 months:
Better, the same or worse?

» Compared to 3 months ago, do you think conditions for investment are better, the same or
worse?

@ Probability that the business conditions of their company will be worse in the
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Perceived investment conditions
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Worse business conditions (3 months)
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Worse business conditions (3 years)
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Robustness checks

Common period

Macro controls

Aggregate responses
Statistically different responses
Heterogeneity
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Policy implications

@ The standard economic view predict
(they are transitory and relative price adjustments may be welfare-improving)

@ "Looking through” energy shocks becomes suboptimal with information frictions:

» Firms respond strongly to (as households react to gasoline price changes)
» Risk that firms revise their expectations away from the central bank’s inflation target
» Second-round effects can amplify magnitude and the persistence of inflationary pressures

@ Transparent and credible communication by monetary authorities is essential to anchor
expectations and mitigate the risk of de-anchoring during inflationary episodes
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Conclusion

Central banks (CB) are becoming more and more involved against climate change

@ Unclear if CB should respond to the inflationary effects of climate policies

This paper:
» Combine survey data on firms’ expectations and exogenous change in carbon price
Show that , realized and expected own price growth
Lead to positive forecast errors in the short run
Increase disagreement across firms
Important role of

vV vy VvVYy

Carbon pricing has temporary aggregate inflationary effects

@ However, the significant information rigidities documented implies that CBs cannot simply
look through them
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Thank you for your attention!
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Impact of CPS on Italian CPI, subsamples @z
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Impact of CPS on Italian wholesale electricity prices @
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Impact of CPS on Italian Electricity, Gas and Other Fuel price @
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12 months ahead inflation, macro controls @&
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Expected and realized price growth @
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Same subsamples, 6 months ahead @@=
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Same subsamples, 24 months ahead @&
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Same subsamples, average 36-60 months ahead @
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Aggregate 6 months ahead expected inflation @
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Aggregate 12 months ahead expected inflation @Es®
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Aggregate 24 months ahead expected inflation @
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Aggregate average 36-60 months ahead expected inflation @z
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Response of realized price growth by treatement status @
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Differences in the expectations responses, 6 month @
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Differences in the expectations responses, 12 month @Es®
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Differences in the expectations responses, 24 month @Es®

Percentage points

Giacomo Mangiante

T T T T T

2 3 4 5 6

Quarters since shock
1 68% ClI 90% ClI

Carbon Pricing and Firms' Expectations: Evidence from lItaly

20 / 28



Differences in the expectations responses, average 36-60 months @Es®
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Differences in the expectations responses, expected price growth @
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Differences in the expectations responses, realized price growth @
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Firms' expectations and characteristics @

@ Firms are not homogeneously exposed to changes in energy costs
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Firms are not homogeneously exposed to changes in energy costs

SIGE has also questions on

Question: Factors affecting your firm'’s prices in the next 12 months (from -3 to +3):
» Labour costs
» Raw materials prices
» Total demand

Firm reports the factor has a positive (+1), neutral (0) or negative (-1) effect...

...and the intensity of the effect (from 1 to 3) on their prices

To have enough power, define dummy D identifying firms with
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Empirical specification @

Expand the baseline specification as follow:

P
EiinYitjrn = ah+0en+ D + B D} CPS; + Z O X{_p+€tn (3)
p=1

for each h=0,...,16

@ y dependent variable, e.g., inflation expectations or own price growth, of firm i relative to
the horizon t + j
e D! dummy variable which identifies firms that believe a specific factor has a
on prices
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EiinYitjrn = ah+0en+ D + B D} CPS; + Z O X{_p+€tn (3)
p=1
for each h=0,...,16
@ y dependent variable, e.g., inflation expectations or own price growth, of firm i relative to
the horizon t + j

D} dummy variable which identifies firms that believe a specific factor has a
on prices

@ CPS; the carbon policy shock series

° 0‘2 firm fixed effect, d; , date fixed effect
@ P number of lagged value of X
°

Standard errors clustered at time and firm level
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Labour costs, 12-month ahead inflation expectations
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Raw materials prices, 12-month ahead inflation expectations
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Total demand, 12-month ahead inflation expectations
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