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Motivation: why remote work is an energy question

2

Conceptualization of the balance between the lack of impact from telework, indicating the absence of net energy 
benefits – and the maximum theoretical potential.
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Institutional shock: Italy’s first lockdown
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Timeline of the COVID-19 development and interventions during the year 2020.
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Research design 
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Covariate group Description

Housing characteristics
Housing type; number of rooms; dwelling size in square 
meters; ownership status; construction period; internet 
availability

Socio-demographic and economic characteristics
Source of income; income decile; age of household 
head; gender of household head; education level

Labour-market characteristics Occupation; job position

Energy market Electricity price

Geographical controls Type of municipality; region

Weather controls
Average maximum temperature; average minimum 
temperature; wind speed; rainfall; solar radiation; 
cooling degree days; heating degree days

Research design 

Model variables description. This Table presents the variables included in Models 1 and 2.
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Covariate group Variables included in the industry model

Meteorological controls Temperature, wind speed, rainfall, solar radiation, heating 

degree days, cooling degree days

Energy price control National wholesale electricity price, PUN

Pandemic intensity controls Confirmed new COVID-19 cases: Monthly regional cases per 

100,000 inhabitants, lagged by one month

Pandemic pressure controls 1 Patients in intensive care: Monthly regional ICU patients per 

100,000 inhabitants, lagged by one month

Pandemic pressure controls 2 Hospitalized patients with symptoms: Monthly regional 

hospitalized patients per 100,000 inhabitants, lagged by one 

month

Regressors included in the model on energy consumption in commercial buildings in the services sub-
sectors.

Research design 

Composition of treatment and control group across service sectors.
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Result 1: households consume more electricity

Event-study estimates of treatment effects on log monthly energy consumption.
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Result 1: households consume more electricity

❑ Heterogeneous effects are detected:

The residential effect is not uniform. It
varies by:

✓ occupation;
✓ dwelling type;
✓ income group;

Event-study 
dynamics of 

treatment effects on 
log monthly energy 

consumption.

Pooled-DiD regression results.

(eβ −1) ∗ 100%
= 0,11 = +12%
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Result 2: commuting time collapses

Event-study estimates of treatment effects on daily commuting time  (in minutes).



XLVII Conferenza scientifica annuale – Firenze, 24-26 giugno 2026 10

Result 2: commuting time collapses

❖ Steps to turn time savings into energy savings:

✓ Allocate time saved by transport mode
✓ Convert minutes into kilometres using average speed
✓ Convert kilometres into kWh using mode-specific energy 

intensity
✓ Weight by transport-mode incidence
✓ Scale to Italian workers and 24 working days/month

❖ Result

• Commuting-related energy 
use: −48%

• Monthly energy saving: 
about −1.24 billion kWh

Pooled-DiD regression results for commuting time (in minutes).
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Result 3: service-sector workplaces consume less

DiD regression results for sectoral energy consumption. The dependent variable is the log of monthly regional sectoral energy 
consumption.

➢ Caveat
This also may capture changes in business intensity
and operating conditions.

(eβ −1) ∗ 100%
= −0,45
= −45%
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Net effect: the three channels together

Δ𝑅: residential change
Δ𝑃:  commuting-energy change
Δ𝑆: service-sector change

Δ𝑃=Φ( ෢𝛽2): conversion from commuting minutes to 
kWh

Δ𝑅: residential change
Δ𝑃:  commuting-energy change
Δ𝑆: service-sector change

ത𝑌𝑅0: pre-treatment residential electricity baseline
ത𝑌𝑃0: pre-treatment commuting-energy baseline
𝑌𝑆0: pre-treatment service-sector electricity
baseline

෢𝛽1: household DiD estimate
෢𝛽2: commuting-time DiD estimate
෢𝛽3: service-sector DiD estimate
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Net effect: the three channels together
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Conclusion and policy message
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Thank You for Your Attention!

Any questions or concerns?

For further details: 
edoardo.alberti@irpet.it
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