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We analyze the impact of the COVID-19 pandemic on electricity consumption patterns in Spain.
We highlight the importance of decomposing total electricity consumption into consumption by
firms and by households to better understand the economic and social impacts of the crisis.
While electricity demand by firms has fallen substantially (in line with the fall in GDP), the
demand by households has gone up. In particular, during the total lockdown, these effects
reached -29% and +10% respectively, controlling for temperature and seasonality. While the
electricity demand reductions during the second wave were milder, the demand by firms
remained 5% below its normal levels. We also document a change in people's daily routines in
response to the stringency of the lockdown measures, as reflected in their hourly electricity
consumption patterns.
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Firms and Households during the Pandemic:
What do we learn from their electricity consumption?

In this paper we investigate how electricity consumption patterns have changed during the COVID-19
pandemic. We focus on the Spanish economy, which has been one of the hardest hit by the COVID-
19 crisis. Since electricity consumption has a strong correlation with economic growth, it has
traditionally been used as an indicator of economic activity. However, as we show in this paper,
changes in work and life habits triggered by the lockdown measures have implied a structural break
in the relationship between electricity consumption and economic activity. In particular, we provide
detailed evidence of a strong reduction in the amount of electricity consumed by firms, which was
partly offset by an increase in the amount of electricity consumed by households. Therefore, to the
extent that economic activity is better captured by firms' electricity consumption, using total
electricity consumption would under-estimate the severity of the economic impacts of the pandemic.

We exploit one institutional feature of the Spanish electricity market in order to decompose total
electricity consumption into consumption by firms and by households. In particular, different
consumers, depending on their peak consumption and voltage, face different choices of types of
electricity tariffs. We use publicly available information provided by the Spanish System Operator on
hourly electricity consumed under the various tariffs, allowing us to estimate the consumption by
firms and households. We show that quarterly GDP year on year growth rates are strongly correlated
with our series for firms’ consumption, particularly so during the pandemic.

We find that total electricity consumption fell substantially during the first wave of the pandemic,
reaching declines of 18.2% under the total lockdown. Yet, the reduction in firms' demand was much
stronger, 29.1% below its normal levels, which was partly offset by the increase in households'
electricity demand, 9.6% above its normal levels. During the second wave, the reductions in electricity
demand have been milder, which is explained by the less stringent lockdown measures in place. Yet,
the 3% reduction in total electricity consumption masks a 4.8% decline in firms' electricity
consumption, given that households' electricity consumption was still 2.4% above its normal level.

We also provide evidence of substantial changes in the hourly patterns of electricity consumption,
which again differ across firms and households. In particular, we observe large declines in electricity
consumption by firms during working times, which are paralleled by simultaneous increases in
households' electricity consumption. We also find a morning and a late evening effect in households'
demand patterns, i.e., a decline from 8am-9am and an increase from 9pm-10pm, seemingly indicating
that people shifted to getting up and going to bed later than usual. Through the lens of households'
electricity consumption, we can further assess how the stringency of the lockdown measures in place
affected people's routines. For instance, the morning effect is no longer present when schools re-
opened even if a vast majority of people were still under remote work. We also find that the pandemic
affected people's holidays, as they seem to spend more time at home during the summer months
than in previous years, an effect that is not explained by remote work. A similar effect can also be
seen on Sundays during the total lockdown period.


file:///C:/Users/LGLLAMAS/AppData/Local/Temp/energyecolab.uc3m.es
































































Figure 7 compares the evolution of those residuals on weekends versus Sundays during
the period of total and 2nd partial lockdowns. For firms, the effects are milder during
Sundays, although still negative (note that some industrial activity takes place non-stop).
On the contrary, the increase in the households’ electricity demand is more pronounced
during Sundays. Again, this is consistent with a change in habits: where people would
often go out on Sundays, they now have to stay home. Last, note that the dip in
morning demand is not present, as under normal conditions people would not get up

early on Sundays in any event.

Figure 7: Changes in firms’ and households’ hourly electricity consumption relative to

pre-lockdown
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Notes: These figures show the estimated percentage change in hourly electricity consumption by firms and households as

compared to what the model would have predicted with 2015-2019 data. Both weekdays and Sundays that were no holiday
are considered separately.
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5 Conclusions

In this paper we have analyzed the impact of the COVID-19 lockdown measures on Span-
ish electricity consumption. We have highlighted the importance of decomposing total
electricity consumption into consumption by firms and households, to better understand
the economic and social impacts of the crisis. While electricity demand by firms has fallen
substantially, the demand by households has gone up, with both effects being stronger
under more stringent lockdown measures. These countervailing effects have implications
for indicators of economic activity that rely on total electricity consumption as an input.
The full economic impacts of the pandemic might be masked by those indicators - see
for instance, Lewis, Mertens and Stock (2020).

Understanding the relationship between electricity consumption and economic activ-
ity will become increasingly complex, as the drivers of electricity consumption are likely
to evolve over time. On the one hand, the energy transition will heavily rely on electrifi-
cation as a means to reduce emissions in many polluting sectors (notably, transport and
residential heating and cooling), and ceteris paribus this will lead to greater electricity
needs. On the other, this will be partly offset by improvements in energy efficiency. The
long term trend of electricity demand will likely depend more on the interplay between
these two countervailing factors than on the state of the economy.

The strength of these drivers will also differ between firms and households, depending
on their scope to electrify their energy needs and improve their energy efficiency. Electric
vehicles are a category of important growth, which will likely affect electricity demand
by households relatively more than that of firms. A confounding effect will be the de-
ployment of rooftop solar photovoltaics, which are also expected to grow rapidly over
the coming years both at industrial sites as well as at homes. Electricity consumption
is measured net of any onsite generation, so the increase in rooftop solar generation will
confound the true electricity consumption.

These issues do not imply that electricity consumption will no longer be informative
of economic activity. Rather, they point at current and future challenges to understand
the changing link between the two. By decomposing the change in electricity demand
during the pandemic, this paper illustrates how such challenges can be, at least partly,

overcome.
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Appendix: Additional Figures

For completeness, we report here the evolution of residuals along the day for total electric-

ity consumption. Days are grouped in four types of periods that differ on the stringency

of the lockdown measures in place (weekends and holidays are excluded).

Figure 8: Changes in total hourly electricity consumption relative to pre-lockdown
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Panel B: Total and 2nd partial lockdown
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Panel D: Second wave
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Notes: These figures show the estimated percentage change in hourly electricity consumption adding up firms and house-
holds as compared to what the model would have predicted with 2015-2019 data. Only weekdays and non-holidays are

considered.
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