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Motivation Data Empirical approach Results Conclusions

Motivation
Renewable energy is bound to increase signi�cantly:

The EU climate and energy framework sets a renewable energy

target of at least 32% of consumption in 2030 (19.7% in 2019).

Spain's PNIEC 2021-2030 aims at reaching 42% in 2030 (18.3% in
2019).
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Motivation
Increasing concerns on the local e�ects of renewable plants on
environmental and economic grounds.

2 / 31



Motivation Data Empirical approach Results Conclusions

Motivation

In Spain, the location of renewable energy plants speaks to the debate
on the spatial distribution of population.
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This Paper
We study the local labor market e�ects of renewable plant
investments in Spain (2003-2018).

Before and after the plant opening date, to capture the e�ects of the
construction and maintenance phases.

We focus on solar, wind and biomass energies.

We �nd:

Results are strongly heterogeneous by technology.

An employment increase of plants/�rms based in the municipality
where a solar or biomass plant is opened.
⇒ for a 0.5 MW solar plant, the employment multipliers imply 1.4 and

0.9 more jobs one year before and after the start-up, respectively.
⇒ job creation by solar plants in our sample period (5.9k MW invested)

would reach 16k and 11k jobs, respectively.
⇒ biomass is more labor intensive yet it is less prevalent (328 MW) ⇒

job creation would attain 1.5k - 0.8k jobs.

A small decrease in the number of unemployed workers living in the
municipality.
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Administrative registry of renewable energy plants

Originated from the obligation to register plants producing electricity
from renewable sources.

Variables: energy type, installed capacity, municipality, registry and
start-up dates.

Number of renewable plants and installed capacity

N Median (MW) Mean (MW)

(1) (2) (3)

Solar 61,196 0.1 0.2

Wind 1,104 17.9 20.0

Biomass/bioliquid 206 1.1 3.3

Total 62,506 0.1 0.6

Notes: The sample is restricted to plants opened after 2003.
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Administrative registry of renewable energy plants

There are two relevant dates: �nal registration and start-up date.

We use the start-up date as the t = 0 event:

This is the date of a test to con�rm the plant's power ⇒ it indicates
that the construction process is completed.
It precedes the �nal registration date.
Between the two dates, administrative procedures (the median is
about 1-2 months).

Our event window spans three years before and two years after the
plant start-up date.

⇒ Construction periods are about 6-12 months for photovoltaic plants,
14-24 months for wind parks and 15 months for biomass plants.
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Renewable plants' construction and maintenance processes

Widely heterogeneous by technology and size of the plant.

Phases (according to IRENA reports): project planning,
manufacturing, transportation, installation, and operation and
maintenance.

Transportation, construction and maintenance are more likely to be
done at the local level in solar and biomass plants (wind blades require
especial equipment and skills).

The installation phase (construction) requires both construction
workers and technical personnel.

Operation and maintenance of solar and wind parks do not require a
large sta�.

Biomass plants are more labor-intensive, since they require the
collection, transportation, storage, and process of biomass.
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Spatial distribution of all renewable energy plants

Solar Wind

Biomass

Municipality characteristics



Over time distribution of plant openings - solar
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Over time distribution plant openings- wind
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Over time distribution plant openings - biomass
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Municipality labor market data

1 Social Security a�liates (since January 2003)

+ Una�ected by participation rates.

− Figures correspond to �rms'/plants' addresses.

− One person can have more than one a�liation.

− The data is censored if the number of a�liates is below 5 (since Feb.
2019, if this happens in any SS regime).

2 Registered unemployment (since May 2005)

+ Figures correspond to workers' place of residence.

+ Allows a disaggregation by sector and gender.

− Covers workers only if registered in an employment o�ce.

− A�ected by participation rates

− Shorter series.
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Interpretation of labor market data & rural/urban locations

The employment e�ects are a proxy of the local economic bene�ts
reaped through the labor market.

Unemployment e�ects might understate them if newly hired workers
are not registered unemployed or participation rates or migration
change.

Rural / urban dichotomy:

Urban employment e�ects are expected to be larger, since they are
more likely to host the plants carrying out the investment.

Disparities between employment and unemployment are expected to be
larger in rural areas.

Spatial e�ects should be larger in urban areas.
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Empirical approach

Local projections approach of Alloza and Sanz (2021)):

yi,t+h = αh,i + λh,t + βhRi,t + γhXi,t + εi,t+h,

where:

h = −36, ..., 0, ...24.
yi,t+h: employment or unemployment in municipality i in month t+ h.

Ri,t: installed capacity of the plant being opened in t.

Xi,t: set of lags of the dependent variable, from t− 42 to t− 37 and
12 lags of Ri,t.

yi,t+h, Ri,t and the variables included in Xi,t are normalized by
population in t− 25 ⇒ βh is the job multiplier in t+ h of a 1 MW
opened in t.

We focus on municipalities with more than 1,000 inhabitants and with
at least one plant opening.
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Empirical approach

The cumulative e�ects are estimated through the following
regression:

1

12

11∑
h=−12

yi,t+h = α̃i + λ̃t + β̃Ri,t + γ̃Xi,t + ε̃i,t,

where:

β̃ measures the overall e�ect (in jobs-years) of a plant's opening,
during the period one year before and one year after.

We also break the cumulative multiplier into the yearly pre- and
post-start-up dates (construction and maintenance periods,
respectively).
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Employment e�ects - baseline
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Employment e�ects - cumulative

E�ects by Sector
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Employment e�ects - rural vs. urban municipalities
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Employment e�ects - robustness/sensitivity

Alternative dynamic structures. Details

Controlling for serial correlation in Rt. Details

Region-time �xed e�ects. Details

Province-time �xed e�ects. Details

Population deciles-time �xed e�ects. Details

Population growth deciles-time �xed e�ects. Details

Table - solar Table - wind Table - biomass
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Employment e�ects - summary

One MW of solar energy is associated with 2.7 and 1.8 more jobs in
local �rms in the year before and after the plant start-up date,
respectively.

This entails a job creation of 0.42 and 0.27 per e100,000, respectively.

Job creation in urban areas would be larger: 4.6 and 2.4 more jobs,
respectively.

For solar plants opened after 2019, we �nd lower and less persistent
employment e�ects. Details

We �nd no employment increases in the months surrounding the
opening of wind parks.

Biomass plants would create the largest amount of jobs, 4.4 and 3.2
in the year before and after the start-up, respectively.

The multiplier per e100,000 would be 0.1 and 0.07, respectively.
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Results

local unemployment
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Unemployment e�ects - baseline
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Unemployment e�ects - cumulative
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Unemployment e�ects - rural vs. urban municipalities
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Unemployment e�ects by sector - solar
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Unemployment e�ects by sector - wind
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Unemployment e�ects by sector - biomass
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Unemployment e�ects by gender and age group - solar
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Unemployment e�ects by gender and age group - wind

24 / 31



Motivation Data Empirical approach Results Conclusions

Unemployment e�ects by gender and age group - biomass
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Unemployment e�ects - robustness/sensitivity

Alternative dynamic structures. Details

Controlling for serial correlation in Rt. Details

Region-time �xed e�ects. Details

Province-time �xed e�ects. Details

Population deciles-time �xed e�ects. Details

Population growth deciles-time �xed e�ects. Details

Table - solar Table - wind Table - biomass
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Unemployment e�ects - summary

We �nd small local unemployment decreases in the months
surrounding renewable plant openings.

The construction phase of solar and biomass plants would reduce
unemployment by 0.17 and 0.96 workers, respectively.

Unemployment would be 0.31 lower after the opening of a wind park.

Lower unemployment (relative to employment) multipliers might
suggest smaller job opportunities for local workers, especially in rural
areas.

Solar (mega) plants opened after 2019 deliver smaller unemployment
reductions. Details
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Spatial e�ects

We study the existence of spillover e�ects from nearby (30km)
investments by enlarging the baseline speci�cation:

yi,t+h = α∗
h,i + λ∗h,t + β∗hRi,t + δhZ

d
i,t + γ∗hXi,t + ε∗i,t+h

where:

Zd
i,t =

∑
j 6=i∈d capj,t∑

j 6=i∈d popj,t−24
: normalized installed capacity in municipalities

within d km.

To make βh and δh comparable, the latter is scaled by
pop

d
t−24

popt−24
.
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Employment - spatial e�ects (30 km)

Alt. distances Rural-urban - solar Rural-urban - wind Rural-urban - biomass
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Unemployment - spatial e�ects (30 km)

Alt. distances Rural-urban - solar Rural-urban - wind Rural-urban - biomass
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Conclusions I

We �nd employment increases in local plants in the months
surrounding a renewable plant opening.

The e�ects are technology speci�c, ranging from no e�ects in wind
parks to the highest increase in biomass plants.

They are concentrated on the construction period rather than on the
operation and maintenance phase.

For the average solar plant in 2003-2018, they imply 0.9 and 1.4 more
jobs, respectively.

The evidence suggests that the job creation of �rms in urban areas is
higher.

The e�ects of renewable plants on local unemployment are much
smaller, though they are present in the three technologies.

Spatial e�ects are limited, and seem to be larger in urban areas.
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Conclusions II

These e�ects suggests that municipalities gains (in terms of increased
employment or reduced unemployment) from renewable investments
are modest, particularly so in rural areas.

It thus suggests that the investment gains should be more evenly
shared with the municipalities for them not to oppose the investments
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Employment - alternative dynamic structures
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Employment - alternative dynamic structures
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Employment - controlling for serial correlation in Rt
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Employment - controlling for serial correlation in Rt
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Employment - region-time �xed e�ects
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Employment - region-time �xed e�ects
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Employment - province-time �xed e�ects
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Employment - province-time �xed e�ects
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Employment - population deciles -time �xed e�ects
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Employment - population deciles-time �xed e�ects
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Employment - population growth deciles -time FE
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Employment - population deciles-time FE
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Employment e�ects - robustness/sensitivity - solar
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Employment e�ects - robustness/sensitivity - wind
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Employment e�ects - robustness/sensitivity - biomass
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Employment e�ects - solar plants opened after 2019

Baseline speci�cation
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Unemployment - alternative dynamic structures

Baseline - solar
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Unemployment - alternative dynamic structures
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Unemployment - controlling for serial correlation in Rt
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Unemployment - controlling for serial correlation in Rt
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Unemployment - region-time �xed e�ects
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Unemployment - region-time �xed e�ects
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Unemployment - province-time �xed e�ects
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Unemployment - population deciles -time �xed e�ects
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Unemployment - population deciles-time �xed e�ects
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Unemployment - population growth deciles -time FE
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Unemployment - population deciles-time FE
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Unemployment e�ects - robustness/sensitivity - solar
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Unemployment e�ects - robustness/sensitivity - wind
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Unemployment e�ects - robustness/sensitivity - biomass
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Unemployment e�ects - solar plants opened after 2019
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Employment spatial e�ects (30km) - rural-urban - solar
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Employment spatial e�ects (30km) - rural-urban - wind
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Employment spatial e�ects (30km) - rural-urban - biomass
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Unemployment spatial e�ects (30km) - rural-urban - wind
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Unemployment spatial e�ects (30km) - rural-urban -
biomass

Back


	Motivation
	Data
	Empirical approach
	Results
	Conclusions
	Appendix

