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Roadmap
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• Key findings

▪ Where we are
• Motivation
• Summary statistics (MDI)
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• Possible areas of research
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The Work so Far

2023 CompNet Firm Productivity Report Chapter 4
"Reacting to energy price shocks"
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1) Key findings

• European firms compress profits to absorb short-term price shocks
• but it's uncertain if it's due to their inability to raise prices (pass-through) or necessity to cost-cutting 

necessity.

• Energy price shocks result in increased layoffs but also drive firms to improve 
energy efficiency, particularly in reducing fossil fuel consumption
• highlighting their adaptability during economic turbulence.

• Research emphasizes distinct effects of electricity and natural gas price shocks 
on firms
• necessitating customized strategies to address energy price fluctuations

• Large corporations are more vulnerable to energy price shocks than SMEs, and 
productive firms are better at surviving such shocks
• potentially causing less productive businesses to exit the market.
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1) Key findings

• Impact of electricity shocks 
on energy cost share is 
greater for large firms

• Productive firms seem to 
be less affected (energy 
cost share) by energy price 
shocks

• Impact increases with 
capital intensity. But 
declines (highest quintilie) 
🡪 suggest economies scale
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2) Where we are (MDI)–Motivation (IEA, 2022) 

▪ War & maintenance postponed from 2020 due to Covid

▪ High fuel prices (natural gas) 🡪 responds to 90% increase in electricity generation 
costs.
• Renewable energy minimal impact on this increase 🡪 energy transitions solution to crisis.

▪ Impact: 
• Inflation

• Mainly low-income households, (significant income share on energy and food)

Energy crisis
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2) Where we are (MDI)– Motivation (IEA, 2022) 

▪ By mid‐century, electricity demand 75% 
higher than today :

• Clean  electricity, electrification and 
energy efficiency crucial for NZE

• Uncertainty for oil security relates to 
the adequacy of investment

• Efficiency measures have reduced 
energy consumption but challenges:

▪ Stock turnover (e.g., long-lived assets) 🡪
policies accelerate retrofits

▪ European Union has set ‘Energy 
Efficiency First’ as main objective of 
“Clean Energy for All Europeans” 
proposal (EC 2016)

Energy transition

*Net  Zero  Emissions  by  2050  (NZE)  Scenario)

*
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2) Where we are – MDI energy-related available data 

▪ Countries available: FR, PT, SI, AT

▪ MDI SBS: Purchases of energy products (in value)

▪ MDI BS: Energy input
• Sub-item of intermediate inputs; all expenses of the firm for energy covering all sorts of fuels, heat or 

electricity (e.g. solid fuels like coal or wood, liquid fuels like gasoline, gas fuels like natural gas). It 
should refer to operating expenses, ideally excluding expenditures for further resale or expenditures 
used as inputs for further production

▪ MDI ENER: Energy total expenditure, total consumption, self-generated energy
• natural gas, light fuel oil, district heating, steam, liquid petroleum gas, coal and coal products, other 

petroleum products, other gas products, renewable energy, other non-renewable
• quantity self-generated (total, by fossil fuels, renewables, other sources).
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2) Where we are (MDI) – Energy efficiency

*Based on reviews from Gillingham et al. - 2009 and 
Gillingham et al. - 2018

Measure energy efficiency: key concepts*

▪ K and E as inputs, energy use cost-
minimization (energy efficiency) at tangency.

▪ A - relative E price change (P0 to P1):

• Externality or missing knowledge about ener. intensity 
process→ 

lower relative ener P → ener inefficiency choices

Relative E price changes:
• form future E prices expectations
• equipment lifetime

▪ B - technological change: shift iso left (↑ ener eff.)
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2) Where we are (MDI) – Key concepts

*Based on reviews from Gillingham et al. - 2009 and 
Gillingham et al. - 2018

Measure energy efficiency: key concepts*

▪ Energy efficiency  ⇎ Energy conservation (decrease consumption/demand)
• E.g., “Rebound effect” demand increase in response to efficiency

▪ “Energy efficiency gap”: significant Δ between
• Observed energy efficiency < (estimated) optimal energy use - Why?

▪ Market barriers and failures (externality, credit constraints) 
▪ Behaviour failures (systematic biases in decision making → underinvestment)
▪ High initial costs vs uncertain future energy saving costs

▪ Energy intensity vs Energy efficiency
▪ Use a Stochastic Frontier approach instead (FIlippini M., Hunt L.C., 2015)
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Sample: How many firms have information about energy prices*?

*electr_exp/electr_q (quantitiy consumed in GJ)

OBS: N° missing/zeroes omitted (but see patterns over years)
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Some dispersion across firms 
(Fontagne et al., 2023)

As expected, larger firms pay less
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade
b. Exposure to energy shocks
c. Cleansing effects
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3) Next steps using MDI – areas of research

Literature: broad strands

▪ Energy market  → Energy efficiency:
• ↑ E prices → conservation (short-run) vs limited by long lifetimes and slow turnover of energy-using 

K.
• Persistent ↑ E prices → likely affect energy efficiency adoption (replace K and adopt new process)
• Demand responsiveness captured by E price elasticity. (long-run elasticities > short-run)

▪ Technical change literature
• factors (e.g., ↑ E prices, trade (Ling-Yun He, 2021)) → technology (e.g., Renewable energy patents 

adoption (Noailly, J., Smeets, R. 2022), R&D (Imbruno, M., Ketterer, T.D., 2018)

▪ Environment policies and business performance
• Investigate the impact of enegy prices on firms’ competitiveness (employment, TFP, wage, etc.) and 

emissions (Fontagne et al., 2023; Marin, G., Vona, F., 2021)
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade:  Firms involved in trade:

+ productivity → energy efficiency/lower emissions or energy intensity  

- (Chintrakarn 2013), (Forslid et al. 2018), (Roy & Yasar 2015), (Tran 2021), (Kwon et al. 2023)

- Across more/less energy intensive firms (Batrakova & Davies 2012), foreign owned 
(Cole et al. 2006, 2008); (Dardati & Saygili 2012), type emission (Holladay 2015); (Forslid et al. 

2015); (Cui et al. 2012), energy-saving tech. adoption (Girma & Hanley 2015); (Cui et al. 

2015), at plant level (Goldar & Goldar 2023); (Gutiérrez & Teshima 2018) via higher 
competition.

- by focusing sales on their core products (Barrows & Ollivier 2018)

- depends on the market export destination (Batrakova 2011; Blyde & Ramirez 2022)
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade: firms self selection into trade → endogeneity

- Instrument export (X) status
- lagged status (Girma & Hanley 2015); (Dardati & Saygili 2021); (Goldar 2022); multiple 

instruments (Roy & Yasar 2015); (Kwon et al. 2023); export destination FX (Blyde & 

Ramirez 2022) 

- Propensity score matching (exporters vs non exporters) + Diff-Diff (Zhou et al. 2023); 
(Tran 2021)

- Model-motivated specifications (Richter &  Schiersch 2017); (Forslid et al. 2018); (LaPlue 2019); 

(Ling-Yun & Huang 2021); (Zhou et al. 2022)
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade: literature gaps 

- Mixed evidence: (Dardati & Saygili 2021) find null effect using different energy 
efficiency measures

- Trade → firms’ products/intermediate inputs composition (Barrows & Olivier 2018); 

(Kwon et al. 2023)

- Distinguish between importers, exporters, and their traded products.
- Trade destination matters for firms in developing countries (Batrakova 2011); (Blyde 

& Ramirez 2022), no firm data evidence regarding developed markets (pollution 
haven hypothesis)

- Absence of evidence in the MDI countries
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Do EU firms really improve their energy efficiency if exporting to countries with 
poor energy regulation? What are the mediating products?

b. Exposure to energy price shocks: ↑ E prices

• Short-run: conservation vs slow asset turnover.
• Persistent ↑ E prices → energy efficiency adoption (replace K)
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade
b. Exposure to energy shocks: ↑ E prices impact:

- Competitiveness (employment/wage and TFP) and energy consumption/emissions (Fontagne 
et al., 2023) ; (Marin & Vona, 2021); (Abeberese 2017); (Dussaux 2020); (Amann et al. 2021); (Deschenes 2010); (Hille 
& Möbius 2019), margins/profit (Rentschler & Kornejew, 2017), labour skills losers/winners (Marin & 
Vona, 2019)

- Pass-through (Ganapati et al., 2020)

- Short-run/Long-run (André et al., 2023)

- Switch energy sources (Rentschler & Kornejew, 2017); (Jo 2021) or electricity intensiveness (Abeberese 
2017) 

- ↑ energy efficiency - technical change literature: 
- innovation/renewable energy patents (Noailly & Smeets, 2022)
- R&D (Imbruno & Ketterer, 2018)
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade
b. Exposure to energy shocks: E prices faced by firms are endogenous

- Instrument (Bartik shift-share) (Fontagne et al., 2023) ; (Marin & Vona, 2021); (Abeberese 
2017); (Dussaux 2020); (Jo 2021); (Sato et al. 2019); (Amann et al. 2021)

- Weather variation (Liski & Vehviläinen, 2020)

- Power outages literature (Cole et al. 2018); (Fisher-Vanden et al. 2015); (Allcott et al. 2016)

Literature gaps: 

- Firms adaptation: how the first energy shock differs from the following ones
- Dynamics & heterogeneity (André et al., 2023)

- Price shocks and trade (Aldy & Pizer 2014)
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade
i. Do EU firms really improve their energy efficiency if exporting to countries 

with poor energy regulation? What are the mediating products?
ii. How energy price shocks stimulate outsourcing ? (pollution haven 

hypothesis)

a. Exposure to energy shocks: 
i. How subsequent energy price shocks affect firms energy-saving 

technology adoption? 
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3) Next steps using MDI – areas of research

Research objective: How firms can improve their energy efficiency?

a. Trade
b. Exposure to energy shocks
c. Cleansing effects

- ↑ E prices 
- may lead low energy efficient firms to exit the market
- improve the energy efficiency of entrants (Linn 2008)

- Relevant shocks have long-lasting TFP impact (André et al., 2023)

Possible empirical strategies:

- Kozeniauskas et al. 2022 investigates Covid effects across the productivity distribution
- Energy elasticities substitutions (i.e., Outline) (Mugabe et al., 2020)
- Impulse Function Responses (André et al., 2023) or survival analysis 

https://docs.google.com/document/d/1oAkg6Icse_65EbbfIRTEyb0y-RKUrZJq/edit
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Way forward

● NPBs involved: AT, DE, FR, SI
○ Interested in a., b., c., at different degrees
○ Short (AT) and medium to long term own products aligned to the research agenda

● MDI data harmonization process
○ AT: to be started
○ SI: ongoing
○ FR: established
○ DE: in contract phase

● Cooperation (MTeams channel):
○ Exchange of literature and codes (e.g., SFA codes)
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Way forward

• How to move forward?

○ Medium/Long term: causal study

○ Short term: differences on summary statistics across countries firm level data
■ Summary statistics:

● Energy mix, consumption, efficiency, intensity in time
● Explore differences

○ e.g., Δ spot price, prices paid by firms, estimations (Sato et al., 2019)
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Energy efficiency literature review*

*Based on reviews from Gillingham et al. - 2009 and 
Gillingham et al. - 20018

▪ Externality → E overuse & E 
efficiency underinvestment
• Policy: emission price 

▪ Lack of Information
• about the availability of and savings 

from E-efficient products
• Policy: information prog. (e.g., label 

products, E use feedback reports)

▪ Asymmetric information
• buyers can’t observe E efficiency 

benefits → sellers ignore and 
underinvest in E efficiency attributes.

• Policy: Product minimum standards 
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Energy efficiency literature review*

*Based on reviews from Gillingham et al. - 2009 and 
Gillingham et al. - 20018

▪ Principal-agent/split incentive
• Incomplete information about building 

E efficiency by the principal may lead to 
underinvestment by the agent as she 
can’t recoup efficiency investments in 
the rent/selling prices.

▪ LBD externalities (spillover)
• adopter of a new E-efficient product 

creates knowledge about the product 
through its use, and others free ride 
such knowledge
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Energy efficiency literature review*

*Based on reviews from Gillingham et al. - 2009 and 
Gillingham et al. - 20018

▪ Liquidity constraints
• may force agents to opt for less E 

efficient products
• Policy: direct subsidies, tax credits, tax 

deductions, rebates, or loan subsides

▪ Innovation market failures
• R&D spillovers → underinvestment as 

firm unable capture all innovation 
efforts.

▪ If E is underpriced, this issue is 
magnified

• Policy: patent protection, R&D tax 
credits, and basic research funding.
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Energy efficiency literature review*

*Based on reviews from Gillingham et al. - 2009 and 
Gillingham et al. - 20018

▪ Energy efficiency policy evaluation - challenges:
• Measure 'free-riders,' who would have acted similarly (invest in E efficiency/reduce E use)  without the policy
• Spillover: policy nonparticipants act after observing the participants
• Ignore (not account for) rebound effects
• Selection of participants

▪ Common methodologies
• Difference-in-differences:

▪ studies exploit a boundary between two regions that is arguably arbitrarily defined, and thus 
entities on either side of the boundary (assumption of pre-common trends)

▪ unexpected dramatic change that occurs at a certain time

• Regression discontinuity: random assignment of the treatment to one side of the threshold
▪ e.g., program eligibility cutoffs

• Matching: treated entities are matched with similar control entities based on observables

• Panel and instrument (IV): (Fontagne et al., 2023; Marin, G., Vona, F., 2021; Dussaux D., 2020)
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