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Abstract

Abstract

Local responses to renewable energy projects range from opposition that delays or blocks
deployment to active support and participation. A common narrative underlying these behaviors
emphasizes economic considerations: projects that impose local externalities without delivering
local benefits tend to face resistance, whereas renewable energy communities (RECs) that are
formed by citizens are argued to generate more local economic value than corporate plants. This
paper examines these two related claims by comparing the local economic effects of community-
owned and corporate-owned renewable energy plants. Using heterogeneity-robust difference-in-
differences estimators and panel data for UK local authority districts, we estimate the income and
employment impacts of community and corporate solar and wind projects. We find evidence of
local economic benefits for some ownership—technology combinations, with substantial
heterogeneity across ownership structures and technologies. Overall, the results point to a
nuanced relationship between renewable energy deployment, ownership models, and local
economic outcomes.
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1) Introduction

Even in the face of a pressing need for climate mitigation, renewable energy investments are met
with growing local resistance, which risks slowing down the energy transition. The main reason
for this opposition against renewables projects are externalities such as noise and visual pollution
(Schiitt, 2024; Jarvis, 2025). These externalities are partly reflected in reductions in house and
residential land prices (Gibbons, 2015; Sunak and Madlener, 2016; Droes and Koster, 2016;
Frondel et al., 2019; Maddison et al., 2023; Gaur and Lang, 2023), largely because of the visual
impacts of new plants. Sometimes, opposition to renewable energy plants also arises from disputes
over land use and perceptions of speculative behavior that is seen to privilege external developers
at the expense of the local communities (ABC News, 2022; The Guardian, 2024; BBC News,
2025). All in all, this fuels the view that local communities bear most of the costs of renewable
projects, but few of the benefits.

While often resisting renewable plants, citizens also often come together to form renewable energy
communities (RECs)' to invest in them. These citizen initiatives are motivated by a willingness to
contribute to the energy transition, engage in community building, and generate economic benefits
for their communities. Against the backdrop of local resistance to renewable plants, RECs present
a case where locals become proactive participants of the energy transition rather than reactionary
resisters.

Local opposition to renewable energy projects and participation in renewable energy communities
(RECs) are multi-faceted phenomena influenced by social, environmental, and economic motives.
For instance, some people may oppose projects due to a lack of participation, concerns related to
procedures, landscape protection, or for socio-cultural reasons, even if the projects bring local
economic benefits. After all, the transformation of landscapes and visual environments, and modes
of engagement in decision-making have been shown to influence local acceptance and resistance
(Enserink, et al., 2022; Lennon et al., 2019; Sanchez Nieminen and Laitinen, 2025; Zaharuddin et
al., 2025). Conversely, others may join RECs for psychosocial or environmental reasons, to
achieve social cohesion or to be part of the community identity, even when the projects are too
small to have measurable economic impacts: Social norms, trust, identity, and a combination of
social, environmental, and community motives influence engagement in energy cooperatives
(Goedkoop et al., 2022; Menegatto et al., 2025; De Simone et al., 2025). However, for those
citizens opposing renewable energy projects or not yet participating in RECs, the (expected)
economic effects may play a decisive role in determining their stance towards the energy transition.

In this study, we therefore focus on the economic dimension to better understand one aspect of
these behaviors. Specifically, we ask: (i) What are the local economic benefits of corporate
renewable plants? (ii) What are the local economic benefits of community renewable plants?
Answering these questions informs the potential justification of local resistance claims and the

" A more elaborate definition of RECs is presented in Section 2.



validity of REC engagement claims. In addition, if ownership type significantly affects local
economic outcomes, the results carry policy relevance, providing guidance on which ownership
models best support climate objectives, social well-being, and economic development in the
context of ‘green growth’ and the Sustainable Development Goals (World Bank, 2021).

We seek to answer these questions in the context of the United Kingdom (UK). The UK
transformed its energy system substantially in less than a decade. The country was producing 39%
of its electricity in 2012 from coal and this share dropped to 2% in 2020, while renewables’ share
increased from 7% to 30% in the same period. This was an unmatched coal phase out process.
Hence, the research questions that we answer also have a contextual value: Who was the winner
of this energy transition process? If different ownership types have different local economic
benefits, then they might have reshaped the energy transition process and recovery efforts for the
economic loss due to coal phase-out. In addition, the UKs around 300 active RECs operating over
1000 plants in various sizes make it a natural candidate to study the comparison between these two
ownership structures. Through their homogenous organizational structures, RECs in the UK allow
for a clean comparison between community and corporate plants. This homogeneity stems from
the fact that there are only two legal categories for RECs in the UK: Cooperatives and community
benefit societies,’ a level of homogeneity in the legal forms of RECs that is hard to find in any
other country. Moreover, the UK has rich publicly available income and labor market data at
subnational levels, yearly as well as monthly.

We assemble a panel dataset of UK local authority districts (LADs), which includes economic
indicators such as the employment rate and income per capita along with the cumulative capacities
of renewable plants, differentiated according to technology (solar and wind) and ownership
(community and corporate): Community solar, community wind, corporate solar, and corporate
wind. The community plant data is gathered using web scraping and Al search, then aggregated to
the LAD level. Both community plants data and LAD aggregated capacities are made public in the
supplementary documents. To estimate the effect of a particular type of renewable plant, e.g.
community solar, the Callaway and Sant’Anna (2021) estimator is used. We define treatment as
‘receiving the first renewable plant (community solar plant)’. In addition, we employ local
projections difference-in-differences estimators (Dube et al., 2025) to estimate the construction
period effects on the local labor market, i.e. the short-term employment effects.

The local economic benefits can be grouped into three categories: income, long-term employment,
and short-term employment. The results indicate heterogeneous local economic effects across
technologies and ownership types. Community solar, community wind, and corporate wind plants

2We are aware the complex effects of coal phase out in the UK economy. We do not enter this discussion as it
is beyond the scope of the paper. In our empirical approach, we include coal power plant closures to check if
there are any change in our results.

3 Definitions of cooperatives and community benefit societies are presented in Section 2.



offer local economic benefits of some kind, while corporate solar plants do not exhibit measurable
effects.

We find that community solar, and community wind plants have sizeable effects on income per
capita. The dynamic increase of the effect over time is detectable; however, not all average point
estimates are statistically significant at the conventional levels. More specifically, the point
estimates for community solar plants range from 72.2 to 186.3 pounds per capita. The income
effect of community wind plants is much stronger, especially in LADs that receive them more
intensely (5 MW and more), and the point estimates range from 326.5 to 426.7 pounds per capita.
Corporate wind plants increase income per capita by 111.4 to 200.4 pounds per capita in LADs
that have at least 5 MW installed capacity, and this effect gets bigger in LADs with 50 MW
installed capacity, reaching 446.4 pounds per capita. *

Long-term employment is affected as follows: We do not find any impact by any type of renewable
plant on the headline employment rate. However, community solar plants and corporate wind
plants show a sustained increase in the energy industry employment rate. Community wind and
corporate solar plants do not have any long-term effect on the energy industry employment.

On the other hand, during the construction period, we report positive impacts of wind plants on
the local labor market, regardless of ownership type. We see that payrolled employment per capita
increases during the construction of wind plants, while the proportion of the labor force claiming
unemployment benefits (“claimant proportion™) also decreases. These effects fade away once the
plants start to operate. Such short-term impacts on the local labor market are not found in the case
of community and corporate solar plants.

The income effect of community plants aligns with the fact that these plants pay directly to REC
members or to community benefit funds. The income effects associated with corporate wind plants
can be understood in the context of benefit-sharing practices in the wind industry. Scotland and
Wales have a strong tradition of community benefit funds that are created along with wind plants,
and wind energy generators contribute to the funds a fixed annual amount of money per MW
capacity for the entire lifetime of the plant—5,000 pounds per MW per year is stated as a “good
practice benchmark™ (Local Energy Scotland, 2024; Scottish Renewables and Renewable UK,
2025). These funds are governed by the local community through councils or board members
selected from the community (Scottish Renewables and Renewable UK, 2025). Solar generators,
on the other hand, engage less in such practices, although the framework is developing (Solar
Energy UK, 2024).

However, long-term and short-term labor market outcomes present a more complicated picture.
Wind plants’ construction period effect can be explained by the specialized workforce for this type

4 Due to the fact that there are few LADs with more than 5 MW installed community wind capacity, we cannot
test the effect of higher capacity installation in this case.
5 People who are employed on a payrolled job.



of projects. Given that wind plants are concentrated in certain geographies, this specialized
workforce might live in these areas and respond to construction of new plants. The long-term
energy industry employment effect found in community solar and corporate wind can be explained
by two distinct dynamics. Community solar tends to be dispersed, requiring more labor to manage
many distributed systems as compared to condensed corporate solar projects. On the other hand,
corporate wind might require substantial maintenance work while community wind projects are
managed by the same people. This is reasonable given that many community wind projects are
developed along with corporate ones most of the time by the same developer firm.

Returning to our research questions, we can conclude that community ownership indeed generates
local economic benefits, and that corporate plants generate local economic benefits if there are
benefit-sharing practices in place. Hence, these results support the claim that the benefits of
renewable plants accrue outside the community, while the negative externalities remain local —
namely in the case of corporate plants with no explicit benefit-sharing practices. Also, our findings
support the claim in the grey literature that RECs being more benefits to the local economy. This
is the case especially when compared to corporate projects without benefit-sharing practices, in
this case, corporate solar. Thus, part of the motives both for local opposition to renewable energy
projects and for local engagement with RECs seem to be driven by economic considerations.

Our work contributes to three literatures. Studies most closely related to our work investigate the
economic benefits of community-owned renewable energy models. Using German data, Hoeschle
et al. (2025) study bioenergy villages and find positive effects on income and tax revenues, but no
clear employment effects. Related evidence from the grey and policy-oriented literature similarly
suggests that community ownership can increase local income retention and employment relative
to conventional projects. Lantz and Tegen (2009) found that community-owned plants generate
between 10% and 30% more employment during construction and up to nearly three times as much
once operational. Using the National Renewable Energy Laboratory’s JEDI model, Farrell (2014)
reached similar conclusions, estimating that community projects create almost three times as many
jobs as conventional ones. More recent data from Community Energy England (2024) reinforce
this pattern, showing that its member RECs employ 796 people across 398 MW of capacity—
roughly two jobs per MW, far above typical industry averages (Brown et al., 2012; Hartley et al.,
2015; Brunner and Schwegman, 2022; Fabra et al., 2024; Scheifele and Popp, 2025). Beyond
employment, community projects also generate wider local value by reducing household energy
bills and funding local initiatives through community benefit schemes (Community Energy
England, 2024). Moreover, by retaining and circulating income within the area, RECs help to
strengthen local economies and keep financial returns in the hands of residents (Vansintjan, 2015;
Kienbaum et al., 2023).

Another key contribution of this study is its emphasis on ownership structure when assessing the
local economic impacts of renewable energy plants. Existing research on renewables more
generally offers mixed evidence on this relationship. Some studies find clear economic benefits:
Renewables have been associated with higher employment and income levels, as well as lower



unemployment rates (Brown et al., 2012; Mauritzen, 2020; Costa and Veiga, 2021; Gilbert et al.,
2024). Others, however, suggest more limited or short-lived effects, often confined to the
construction phase (Hartley et al., 2015; Fabra et al., 2024; Scheifele and Popp, 2025). Beyond
employment, a number of studies highlight broader macroeconomic gains, including increases in
GDP per capita (De Silva et al., 2016; Brunner and Schwegman, 2022; Scheifele and Popp, 2025),
as well as fiscal benefits such as higher tax revenues and public spending linked to wind plant
installations (Shoeib et al., 2021; Brunner et al., 2022; Serra-Sala, 2024). Moreover, our study is
among the few that conduct local economic analysis for both short-term and long-term effects, in
the vein of work by Scheifele and Popp (2025) who look at short-term labor market and long-term
GDP outcomes.

This paper also adds to the growing broader institutional literature on renewable energy
communities (RECs). So far, most of this work has examined the social and institutional
dimensions of community energy—exploring what motivates individuals to participate (Horstink
et al., 2020; Cohen et al., 2021), how governance and legal frameworks shape these entities, and
how they organize their business models and relationships with other actors (Funkhouser et al.,
2015; European Committee of the Regions, 2018; Inés et al., 2020; Bauwens et al., 2020). By
contrast, our study shifts the focus toward the local economic impacts of RECs, offering an
empirical assessment of their broader value to communities.

The remainder of this paper is structured as follows: Section 2 details the renewable plant and REC
development in the UK by explaining the current legal structure and definitions of RECs. Section
3 presents the data and methodology. Section 4 provides the results, and Section 5 concludes.

2) The background of renewable electricity and RECs in the UK

Defining REC across different countries is not straightforward. In the UK, the Co-operative and
Community Benefit Societies Act (2014) defines two legal forms for RECs: Co-operatives and
Community Benefit Societies. The two definitions are similar, the only difference being to whom
the society serves. Co-operatives serve their members, and they may pay interest or dividends to
their members although economic benefit should not be the main goal. Community Benefit
Societies, on the other hand, cannot pay dividends, they must invest the money back in a
community benefit fund or projects that benefit society more broadly. The 2014 Act does not define
any proximity criteria; hence, the UK definitions are more similar to The EU Energy Directive
(2019/944) “citizen energy community” (CEC) definition rather than REC definition of EU
Directive 2018/2001°. We refer to co-operatives and community benefit societies as RECs if they

8The EU legal framework defines RECs as a legal entity which is based on open and voluntary participation, is
controlled by shareholders and members that are located in the proximity of the renewable energy projects
that are owned and developed by that legal entity. The primary purpose of REC is to provide environmental,
economic or social community benefits for its shareholders or members or for the local areas where it



invest in renewable energy plants, although there are some discrepancies between the EU and the
UK definitions, yet the two legal frameworks have more in common regarding such institutions.
Most importantly, the two legislations define such initiatives as democratic institutions organized
according to “one member one vote” criteria.

Community engagement is not restricted to RECs in the UK, especially for the wind plants. Wind
projects in Scotland and Wales establish community benefit funds and contribute financially to
these funds (i.e. benefit-sharing), and these funds are managed with participation from the local
community (Scottish Renewables and Renewable UK, 2025). The contribution to the community
benefit funds is not compulsory; however, it is a well-established business practice. The Scottish
government has an official best practice guidance since 2014 (Scottish Government, 2019). The
guidance has a target of 5,000 pounds per MW capacity per year over the lifetime of the plant and
the current average is 5,400 pounds per MW per year as of 2025. The yearly amount of community
benefit funds connected to wind plants is 29 million pounds in Scotland as of 2025 (Local Energy
Scotland, n.d.). There is no data on Wales and Northern Ireland wind farms regarding their
community benefit fund contributions; however, wind developers in Wales signed a declaration to
commit to community benefits in 2013 (Research Senedd Wales, 2013). The UK government also
has a community benefit guidance document for wind plants for England since 2013, and the 2025
updated version also states the 5,000 pounds per MW per year contribution as a benchmark amount
(Department for Energy Security and Net Zero and Department for Business, Energy and Industrial
Strategy, 2025).

Figure 1 shows the geographical distribution of solar and wind plants. As a general pattern, there
is more solar power in England and more wind power in Scotland and Northern Ireland, while
Wales has both. While this is also true for community solar and wind plants, community plants
make up a small share of overall solar and wind capacity. The geographical distribution of power
plants does not entirely reflect its potential across countries, especially for wind power: In 2015,
the UK Government introduced changes to England’s National Planning Policy Framework that
effectively created a de facto ban on new onshore wind farms. The amendment required that any
proposed onshore wind project be located within an area specifically identified as suitable for such
development in the local planning authority’s development plan and that it demonstrates clear
community support. In practice, very few local plans had designated suitable areas, and local
objections were sufficient to block most proposals. These conditions made it nearly impossible to
secure planning consent for new onshore wind projects in England. However, the policy did not
apply to Scotland, Wales, or Northern Ireland, where planning powers are devolved and
governments continued to support onshore wind development through their own frameworks. The
National Planning Policy Framework was amended again in 2024, and the exceptional stringency

operates, rather than financial profits (EU Parliament and Council, 2018). The EU Energy Directive (2019/944)
makes “citizen energy community” (CEC) definition in a very similar way. The two differences are that CEC
does not require its governing members and shareholders to be in the proximity of the energy projects, and it
includes but does not limit the energy activity to be renewable.



was removed. Due to this legal history, the community benefit commitment of the wind plant
developers might accrue in England in a limited way. We consider different geographical
subsamples in our estimations to account for the de facto ban and different distribution of solar
and wind plants across the UK. This subsampling, along with full sample estimations, is motivated
by the consideration that the geographical segregation of solar and wind plants might also
correspond to economic differences. South England is the most developed part of the UK in terms
of GDP per capita (ONS, 2023), income per capita (ONS, 2024), and it has a consistently higher
employment rate than northern parts of the UK (ONS, 2025).
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Figure 1: Geographical distribution of solar and wind plants in the UK. The upper panel shows the total solar and
wind distribution in LADs in MW capacity. The panel below shows the distribution of community plants in MW
capacity.

Figure 2 shows the yearly added capacity of solar and wind plants. Wind has a longer history in
the UK, as the first plants were started to be built mid-1990s while solar is a much more recent
phenomenon. The years following 2010 witnessed a boom in both technologies. The reason is that



the UK introduced a feed-in tariff with the 2008 Energy Act, and it came into force in April 2010.
It ceased to accept new application from April 2019 onward. ’
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Figure 2: Added yearly MW capacity of solar and wind. The upper panel shows the totals, without any
differentiation of ownership type. The panel below shows the community plants.

3) Data and methodology
3.1) Data

To make a differentiation of solar and wind plants with respect to ownership type, we used the
Wierling et al. (2023) data that provides the list of cooperatives and community benefit societies
in the energy sector in the UK. This list was expanded by the most recent list from Cooperatives
UK (n.d.). However, the data does not contain information on renewable plants; hence, we used
web sources, web scraping, and open-source Al services to gather plants’ location, capacity, and
operation start date. We then combine this information with a second data source, the OFGEM’s

”The FiT rate was dependent on the technology type and the system size, it was 30.7 pence per kWh for
ground mounted solar plants and 4.7 pence for wind plants exceeding 1.5 MW capacity (Department of
Energy and Climate Change, 2011).



Renewable Energy Guarantees of Origin (REGO) list, 8 which provides postal addresses, dates of
commission and generation capacity for renewables plants with capacities above 50 KW, but no
information on ownership type. OFGEM REGO data is not an exhaustive list of renewable plants
in the UK, because only the renewable plants that are subscribed to REGO program are listed.
However, the total capacities correspond well with the official total capacities published bythe
Department for Energy Security and Net Zero (n.d.).

Once our plant data was ready, the capacities were aggregated in time and in geography to create
two datasets: LAD-level yearly data, and LAD-level monthly data. These datasets provide
information on community solar, community wind, OFGEM solar, and OFGEM wind capacities
for each geography for each time in a cumulative way. We simply subtract community capacities
from OFGEM capacities to calculate ‘corporate’ capacities. Hence, the unit of analysis is the LADs
in this study. These two datasets span from 1990 to 2024.

The capacity datasets are combined with economic indicators. NOMIS publishes yearly
employment data, and yearly gross disposable household income (NOMIS, n.d.). The income
variable is in 2015 constant pounds. Employment can be divided into nine sectors according to
Standard Industry Classification 2007. We used only the mining, energy, and water (B, D, E) °
disaggregation, because this sector is potentially directly affected by renewable energy
investments, due to the activities in “electricity, gas, steam and air conditioning supply” (from now
on, we refer to this B, D, E total shortly as energy employment) '°. These yearly indicators are
available at LAD level as subnational units; hence, they are matched with yearly renewable
capacity data. Monthly data is combined with two labor market indicators: Monthly payrolled
employment from ONS. (n.d. a) and monthly claimant proportion data from NOMIS (n.d.).
Payrolled employment provides only salaried employment and excludes self-employment while
claimant proportion is the number of people who claim unemployment benefits divided by the
labor force at 16-64 age bracket.

The yearly employment rate variable runs from 2004 to 2024, while income’s range is from 1997
to 2023. Monthly payrolled employment data starts in July 2014 and finishes in May 2025.
Monthly claimant proportion, on the other hand, runs from January 1990 to July 2025. Hence,
depending on the outcome variable that we use in our estimations, the data covers different time
periods.

8 Any discrepancies between our REC plant data and OFGEM REGO data in terms of capacity information and
date of operation start are corrected by using the information presented on the websites of RECs. Such
differences were minor: For dates of operation start, the discrepancies are under 6 months, while the
discrepancies regarding the capacity of the plants were under 100 KWs. Some plants in OFGEM REGO have
outdated address information regarding the postal codes and these were also corrected.

9 B: Mining and quarrying, D: Electricity, gas, steam and air conditioning supply, E: Water supply; sewerage;
waste management and remediation activities

0 Unfortunately, the data is not further disaggregated into each B, D, and E category.
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The datasets include a yearly population variable from ONS (n.d. a), which is used to normalize
the income variable and payrolled employment. Also, the dataset includes an urban dummy'! from
ONS (n.d. ¢), manufacturing and service employment shares in 2004 from NOMIS (n.d.), the labor
market resilience score calculated by Sensier et al. (2024) for UK ITL 2 regions'?, and population
density (population divided by LADs’ surface area). These indicators are used as matching
variables for monthly estimations of payrolled employment and claimant proportion. Table 1
presents the summary statistics for the yearly and monthly datasets together for four different
renewable types.

Table 1: The summary statistics of yearly and monthly datasets

LADs with LADs with LADs with LADs with
Full sample . . . .
community solar community wind corporate solar corporate wind
Number of LADs 323 146 35 307 183
Community solar capacity (kW) 1192 1192 1605 1228 1038
(2847) (2847) (3272) (2895) (2871)
Community wind capacity (kW) 10434 2190 10434 11134 11232
(29256) (2776) (29256) (30243) (30661)
Corporate solar capacity (kW) 36565 62607 178409 36565 53639
(41625) (53112) (67944) (41625) (45697)
Corporate wind capacity (kW) 53569 22807 110993 53139 53569
(143227) (46168) (245985) (145575) (143227)
Employment rate (%) 74.6 74.6 74.1 74.6 73.9
(5.58) (5.67) (5.14) (5.56) (5.41)
Energy employment rate (%) 1.8 1.6 2.6 1.8 2.0
(1.44) (0.89) (2.46) (1.44) (1.69)
Payrolled employment per capita (monthly) 42.7 42.3 41.3 42.7 42.0
(3.11) (3.21) (3.31) (3.12) (3.13)
Claimant proportion (%) (monthly) 3.2 3.2 3.2 3.2 3.3
(2.02) (2.05) (1.75) (2.01) (1.94)
Income per capita (£) 17377 17539 16243 17450 16500
(3595) (3516) (2333) (3625) (2727)

" The rural urban classification consists of 8 categories. We define the urban dummy as 1 for the
classification UUN, the most urban, and zero otherwise.

2 Sensier et al. (2024) calculated the resilience score for ITL 2 regions in the UK by examining the ITL 2
regions’ recovery from 2008 Global Financial Crisis by calculating how fast (or slow) regions converged to pre-
crisis levels in certain macroeconomic indicators. ITL 2 regions usually include several LADs together; hence,
we assign the same resilience score for LADs that are under the same ITL 2 regions. The assumption we make
by employing this indicator is that the regions’ 2008 crisis response is driven by time-invariant characteristics.
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Population (persons, 000) 166 191 174 169 170
(119) (143) (119) (120) (117)
Population density (persons per sg. km) 971 1050 245 955 555
(1116) (1100) (325) (1110) (722)
Urban dummy 0.45 0.47 0.11 0.44 0.28
(0.49) (0.49) (0.31) (0.49) (0.45)
Resilience score 5.50 5.64 5.30 5.52 4.88
(2.64) (2.85) (2.53) (2.68) (2.28)
2004 manufacturing emp. share (%) 14.4 13.9 14.2 14.4 15.3
(4.63) (4.47) (4.60) (4.63) (4.64)
2004 services emp. share (%) 73.7 74.5 71.4 73.8 72.1
(5.01) (5.04) (4.51) (5.05) (4.55)

Notes: This table presents the LAD level datasets constructed for this study. kW stands for kilowatts. The figures give the mean values for variables
for the full sample, and for LADs that receive community solar, community wind, corporate solar, and corporate wind. Renewable capacities are
expressed in a cumulative way and their mean values drop zeros; hence, they show average plant size for LADs for 2024.

It should be noted that certain LADs are excluded from the sample. There are 361 LADs in the
UK but as Table 1 shows, the full sample contains 323 LADs. Firstly, we exclude 33 LADs that
are in Greater London from the sample. The reason is that the London economy as a global
financial center is different from other parts of the UK. Brighton and Hove, Reading, and Surrey
Heath are also excluded because these cities developed a digital and technology sector in 2010s,
directly coinciding with solar adoption. Additionally, Mole Valley, and Watford are excluded
because these cities are commuter towns to London and have experienced different income
dynamics than the rest of the UK!?,

3.2) Methodology

We aim to estimate both the long-term and short-term economic impacts of different types of
renewable energy plants on employment and income. Specifically, we consider four types of
plants: community solar, community wind, corporate solar, and corporate wind.

For long-term effects, we use yearly data and define the treatment as absorbing, assuming that
once an LAD receives a plant, it remains treated. For employment outcomes, this assumption is
justified because operations and management jobs continue to exist once the plant is operational.
For income outcomes, the absorbing assumption is supported by the fact that community plants

3 Including these LADs only compromises the income estimations of corporate solar. In this case, the
estimations suggest that corporate solar causes income to reduce substantially. This is not true, as these
inappropriate comparison LADs’ income increases because of other dynamics, such as recently developed
technology and information sectors, that time-wise coinciding with the solar adoption.
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distribute dividends to members or contribute to community benefit funds, and corporate plants
may similarly establish community benefit funds, generating sustained local income effects.

To estimate short-term labor market impacts during the construction period, we use monthly data.
We assume that these effects begin before the plant’s commissioning date, defining the treatment
period as the eighteen months preceding commissioning. While the exact start date of construction
is unknown and can vary by project, this eighteen-month assumption is common in the literature
(Fabra et al., 2024; Scheifele and Popp, 2025). Because construction-related jobs are temporary,
these effects are expected to fade once the plant is completed. Therefore, in this context, the
treatment is non-absorbing, in contrast to the absorbing nature of the long-term yearly estimations.

The Two-way fixed effects (TWFE) estimator is shown to be inappropriate by the recent literature
when the treatment affects the units at different times when the treatment effects are unit-wise
and/or time-wise heterogeneous (Goodman-Bacon, 2021; Callaway and Sant’Anna, 2021;
Borusyak et al., 2024). The main cause of the bias is that TWFE does a “forbidden comparison”
between units that are already treated by taking them as controls and comparing them with the
units that are newly treated (Goodman-Bacon, 2021).

In our setting, renewable energy plant openings occur at different points in time across local
authority districts (LADs), within a country characterized by substantial regional heterogeneity.
Therefore, for the yearly analysis, we employ the estimator proposed by Callaway and Sant’ Anna
(2021), which is designed for staggered treatment adoption and allows for treatment effect
heterogeneity across cohorts and over time. For the monthly analysis, we adopt a difference-in-
differences approach based on local projections to estimate dynamic treatment effects at higher
frequency.

For the yearly estimations, we implement the doubly robust difference-in-differences estimator
developed by Sant’Anna and Zhao (2020) and extended to the staggered adoption case by
Callaway and Sant’Anna (2021). The doubly robust approach combines an outcome regression
model and an inverse probability weighting scheme, yielding consistent estimates provided that at
least one of these components is correctly specified. Intuitively, the method adjusts outcomes using
a model for the untreated potential outcome conditional on covariates and then reweighs
observations according to their propensity to receive treatment.

In the simple case of a single treatment period, the intuition of the doubly robust estimator can be
expressed as:

ATT = E[Wipw(ytreated - Ycontrol - E( Ytreated - Ycontrol | X))] (1)

where ATT denotes the average treatment effect on the treated, w'”Ware inverse probability
weights, Y represents outcome variables such as the employment rate or income per capita, and
Xis a vector of control variables. In our application, X includes the cumulative per-capita capacity

of other types of renewable plants. For example, when treatment is defined as having positive
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community solar capacity, the control variables include community wind, corporate solar, and
corporate wind capacities '4.

In the staggered treatment setting, treatment effects are defined at the group-time level.
Specifically, cohorts are defined by the period in which units first receive treatment, and average
treatment effects are estimated separately for each cohort and time period. For a cohort first treated
in period g, the group-time average treatment effect is defined as:

ATT(g,t) = E[Y:(g) — Y.(0) | Gy = 1] 2)
where Y;(g) denotes the potential outcome at time tif first treated in period g, Y;(0) denotes the
untreated potential outcome, and G, is an indicator for belonging to cohort g.

Estimation proceeds by comparing treated units in cohort g to units that are not yet treated or never
treated by time g. Outcome regressions are estimated using the subsample of not-yet-treated and
never-treated units, and inverse probability weights are constructed based on the probability of
belonging to cohort g conditional on covariates. Group-time average treatment effects are then
aggregated using appropriate weighting schemes.

Identification relies on a conditional parallel trends assumption. Specifically, for all periods t < g,
we assume:

E[Y,(0) — Y,_1(0) | X, G, = 1] = E[V;(0) — ¥,_41(0) | X,G = 0 or G > t] (3)

This assumption states that, conditional on covariates, the untreated potential outcomes of treated
units would have evolved in parallel with those of the not-yet-treated and never-treated units in the
absence of treatment '°.

For the monthly short-term estimations, we use local projections difference-in-differences
(LPDID) (Dube etal., 2025) using monthly LAD-level data, which contains payrolled employment

4 The estimations of corporate solar only include community solar capacity as control. The reason for this is
that wind capacities almost perfectly predict the treatment timing of corporate solar and this amplifies IPW
weights in such a way that the estimation becomes unstable. We checked this by running a logistic regression
of wind capacities on the timing of the first corporate solar plant opening and the logistic model predicted the
timing with a 95% rate. We think that this is caused by England’s de facto ban on wind between 2015-2024, as
when we drop England the predictive power of wind capacities reduces. Also, when the LADs that heavily
received wind plants are concerned, controlling for solar capacities can make the estimator unstable. Other
than these two cases, the estimations always include community solar and wind, and corporate solar and
wind as controls. We would like to note that the main findings hold true even without control variables.

5 The estimations use binary treatment; however, there is an alternative estimator proposed by de
Chaisemartin and D’Haultfoeuille (2024) (DCDH) which can use continuous treatment. We do not prefer the
DCDH estimator because it uses covariates to calculate the residuals of the outcome variable for the entire
period. This can be problematic as many community plants open after the corporate ones. Secondly, DCDH
does not have the doubly robust approach; hence, Callaway and Sant’Anna (2021) appears to be more
robust. However, we present the main estimations using continuous treatment DCDH in Appendix A1.
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per capita and claimant proportion. Payrolled employment per capita and claimant proportion are
not equivalent to employment and unemployment rates; however, they are good indicators of them.
The aim is to capture pre-opening construction period employment and unemployment effects
mainly due to the construction work. LPDID estimator can accommodate non-absorbing treatment
while Callaway and Sant’Anna (2021) cannot, therefore we change the estimator for short-term
effects.

LPDID regresses the difference of the outcome in horizon £ on the difference in treatment by
setting a “clean control condition”. The clean control condition is defined for each horizon so that
the estimator does not suffer from the bias due to the differential treatment timing when there is
heterogeneity in treatment effect in units and/or in time. LPDID relies on the no anticipation and
the parallel trends assumption for identification. Also, we use entropy balance weights
(Hainmueller, 2012) for better comparison. More formally, LPDID regresses:

yzt+h - y;‘k,t—l = ﬁhADZt + 6; +£Zt (4)

When AD;; = 1orDjiyp = 0

The starred variables mean that the sample is weighted according to entropy balance weights.
AD;, = 1 ensures that the regression includes treated units as this means a switch of treatment
status from O to 1 at time t. D; .y, = O condition defines the clean control units at time t and for
horizon /. The outcome differences cancel out the fixed effects and the outcome difference at
horizon /4 is regressed on period t’s treatment difference AD; ;.

When the treatment can turn on and off (as in our case, i.e. non-absorbing treatment), every
treatment difference AD;, = 1 is considered as a new treatment period. Hence, an LAD can be

treated more than once. The reason is that renewable plants can be constructed sequentially in an
LAD.

By the same logic, an LAD can experience subsequent plant openings within eighteen months.
This makes some months being treated by more than one plant construction. This potentially
causes the treatment period to be longer than eighteen months, as the second or third plant opens
some months after the first plant. We deal with this contamination by putting another clean control
condition: Periods under the influence of more than one plant are dropped from the estimation.
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4) Results
4.1) Income effects
4.1.1) Solar capacity

Figure 3 presents the effects of corporate and community solar capacities on income per capita.
One estimation is carried out with the whole sample, and the other is carried out with a
geographical restriction that only uses LADs of England and Wales. This restriction is applied
because solar capacity is concentrated in England and Wales, which may have different economic
dynamics than Scotland and Northern Ireland.

As Figure 3 shows, community solar has an impact on income per capita in both samples while
the effect of corporate solar is flat in England and Wales.
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Figure 3: Event-study estimates of community and corporate solar on income per capita (£). Geographic restriction
means using only England and Wales LADs. The results correspond to the average total effect presented in Table 2.

The income effect is expected to increase with higher received capacity. Hence, we test this by
dropping LADs that receive cumulative capacity of less than 1 MW by 2024 for both community
and corporate type capacity. '® Income per capita increases after the third year when LADs receive
their first community solar capacity, and then the effect fades away at the seventh year. The effect
of corporate solar reduces with this restriction. The results are presented in Figure 4.

'8 Alternative cutoffs can be tested. Estimations using 0.5 MW, and 5 MW cutoff are presented in Appendix A2.
A cutoff higher than 5 MW would drop too many observations especially in the community solar case.
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Figure 4: Event-study estimates of community and corporate solar on income per capita (£) when LADs that receive
less than 1 MW capacity by 2024 are dropped. Geographic restriction means using only England and Wales LADs.
The results correspond to the average total effect presented in Table 2.

When the less intensely treated LADs are dropped, the effect of community solar is higher in
England and Wales but the estimate loses its significance at conventional levels. Hence,
community solar has a positive impact on income per capita but the statistical significance is not
robust. On the other hand, the point estimates of corporate solar are not consistently positive or
negative without any statistical significance and the magnitude of the effects are much smaller than
the effect of community solar. LADs that receive smaller solar capacities, both community and
corporate, tend to be more urban. Hence, the capacity restriction of dropping LADs that receive
less than 1 MW solar capacity by 2024, also prevents comparing urban economies with rural

ones'’. Table 2 presents the average post-treatment effects that correspond to Figure 3 and Figure
4.

7 Adding urban dummy to the estimations as a control variable does not alter the results. The point estimates
change slightly.
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Table 2: The effect of community and corporate solar capacities on income per capita in the UK LADs

Community solar, all Community solar > 1 Corporate solar, all Corporate solar > 1
capacities MW capacities MW
Income per 111.87*  136.42** 72.22 186.34 62.00 -43.14 42.76 -70.85

capita (£) (60.53) (62.10) (89.36) (124.96) (76.08) (83.38) (81.78) (92.80)

N““;E:r of 8721 7560 5562 4617 8721 7560 6804 6102
Sample All UK Geo. Rest.  All UK Geo. Rest. All UK Geo. Rest. All UK Geo. Rest.

Notes: This table shows the average treatment effect on income per capita of community solar, and corporate solar.
All estimations use covariates that consist of other types of renewable plants' capacity when one type is defined as
treatment, i.e. when community solar is defined as treatment, community wind, corporate solar, and corporate wind
capacities are controlled. Geo. Rest. means that the estimations use England and Wales. Standard errors are in
parenthesis. *** p<0.01, ** p<0.05, * p<0.1

4.1.2) Wind capacity

Figure 5 shows the event study graphs of the estimations of community and corporate wind
capacity on income per capita. One estimation uses all LADs in the UK and the other one drops
Southern England and the Midlands.!® The geographical restriction is motivated by the fact that
wind capacity is concentrated in Scotland, Wales, Northern England and Northern Ireland, a result
of the de facto ban on onshore wind in England. In addition, these regions might be economically
different to the South England and Midlands; hence, this subsampling is intended to eliminate
potential confounding factors and establish more robust results.
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Figure 5: Event-study estimates of community and corporate wind on income per capita (£). Geographic restriction
means dropping LADs of South England and Midlands. The results correspond to the average total effect presented
in Table 3.

8 South England consists of ITL regions TLH, TLI, TLJ, TLK; Midlands consists of TLF and TLG.
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As Figure 5 shows, the effects of community and corporate wind on income are not significant
while the restricted sample estimations show a convincing dynamic increase in the impact. We
further explore this by dropping the less intensely treated LADs from the sample. More
specifically, we define a cutoff of 5 MW cumulative capacity by 2024.

Figure 6 shows that more intense treatment by community and corporate wind plants causes higher
income growth. The impact of community wind is substantial, reaching to an average of 426.7
pounds per capita for LADs of Scotland, Wales, Northern Ireland, and Northern England; however,
the estimate is not statistically significant. Corporate wind, on the other hand, shows a lower but
statistically significant effect of 200.4 pounds per capita in geographically restricted estimation.
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Figure 6: Event-study estimates of community and corporate wind on income per capita (£) when LADs that receive
less than 5 MW capacity by 2024 are dropped. Geographic restriction means dropping LADs of South England and
Midlands. The results correspond to the average total effect presented in Table 3.

The effect of corporate wind increases further when the cutoff cumulative capacity is set to 50 MW
(Appendix A3), reaching 296 pounds per capita in the full UK sample and 446.4 pounds when
Southern England and the Midlands are dropped. For community wind plants, however, applying
the 50 MW cutoff results in a sharp reduction in the number of treated LADs. This leads to unstable
estimates with poor pre-treatment trends and high statistical uncertainty; we therefore disregard
the community wind results under this stringent capacity restriction due to a lack of precision.

% The cutoff is set to a higher level for wind capacities than solar because wind plants have higher capacities.
More estimations are presented with cutoffs of 1 MW, 10 MW, and 50 MW in Appendix A3. However, 10 MW
cutoff starts to be costly, in terms of data losses, for community wind estimations.
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Table 3: The effect of community and corporate wind capacities on income per capita in the UK LADs

Community wind, all Community wind > 5 Corporate wind, all Corporate wind > 5
capacities MW capacities MW
Income per -11.88 70.77 326.49 426.71 -76.22 111.38 27.14 200.39**
capita (£) (108.54)  (114.37)  (259.87)  (367.99) | (53.96) (81.66) (70.97)  (100.79)
Number of
obs 8694 3402 7965 2862 8127 2943 6129 2160
Sample All UK Geo. Rest. All UK Geo. Rest. | All UK Geo. Rest. All UK Geo. Rest.

Notes: This table shows the average treatment effect on income per capita of community wind, and corporate wind.
All estimations use covariates that consist of other types of renewable plants' capacity when one type is defined as
treatment, i.e. when community wind is defined as treatment, community solar, corporate solar, and corporate wind
capacities are controlled. Geo. Rest. means that the estimations drop South England and Midlands. Standard errors

are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1

4.2) Labor market effects

We have presented above the different impacts of different types of renewable plants both in terms

of ownership and technology. To draw a more complete picture and make our results more

comparable to previous studies, we now provide results on the labor market effects of the

renewable plants under investigation.

We first present the results on yearly employment rate and energy employment rate under the long-

term effects of the plants as the time horizon spans to eight years after an LAD receives its first

plant. Later, we give the construction period effects, in section 4.2.2, as this period is defined as

eighteen months before the plant opening which corresponds to the construction activities

4.2.1) Long-term effects

4.2.1.a) Solar capacity

The estimation results suggest that corporate solar capacity does not have any effect on
employment and energy employment, as Figure 7 shows. This holds true with geographical
restrictions as well as when less-intensely treated LADs are dropped (< 1 MW cumulative capacity

by 2024) in the case of the estimations presented in Figure 8.

Community solar increases the energy employment rate by 0.17 percentage points when the full
sample is used, as shown in Table 4. However, the event study graph in Figure 7 does not show a

consistent long-term increase. When more intensely treated LADs are used by contrast (> 1 MW
cumulative capacity by 2024), the point estimates rise to 0.36 to 0.46 percentage points and Figure

8 demonstrates more convincing dynamic effects.
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Figure 7: Event-study estimates of community and corporate solar on employment and energy employment rate
(%). Geographic restriction means using the LADs of England and Wales. The results correspond to the average
total effect presented in Table 4.
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Figure 8: Event-study estimates of community and corporate solar on employment and energy employment rate

(%) when LADs that receive less than 1 MW capacity by 2024 are dropped. Geographic restriction means using the
LADs of England and Wales. The results correspond to the average total effect presented in Table 4.
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Table 4: The effect of community and corporate solar capacities on employment and energy employment rate in

the UK LADs
Community solar, all  Community solar >1 | Corporate solar, all Corporate solar > 1
capacities MW capacities MW
Employment -0.2 0.58 -0.47 0.13 -0.03 0.62 -0.17 0.56
rate (%) (0.40) (0.58) (0.64) (1.44) (0.49) (0.68) (0.56) (0.81)
Energy emp.  0.17* 0.06 0.46*** 0.36* -0.04 0.03 0.07 0.16
rate (%) (0.10) (0.13) (0.13) (0.19) (0.11) (0.12) (0.13) (0.14)
Number of
obs 6531 2428 4211 1806 6510 2436 5103 1847
Sample AllUK  Geo. Rest. AllUK  Geo.Rest. | AlUK  Geo.Rest. AllUK  Geo. Rest.

Notes: This table shows the average treatment effect on employment rate and energy employment rate of
community solar, and corporate solar. All estimations use covariates that consist of other types of renewable
plants' capacity when one type is defined as treatment, i.e. when community solar is defined as treatment,
community wind, corporate solar, and corporate wind capacities are controlled. Geo. Rest. means that only
England and Wales LADs are used. Standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1

4.2.1.a) Wind capacity

Corporate wind capacity increases the long-term energy employment rate by 0.29 to 0.39
percentage points when the more intensely treated LADs are used as treated units (> 5 MW
cumulative capacity by 2024) while the overall employment rate is not affected in a statistically
significant way. Community wind does not show any impact on either the employment or energy
employment rate. Figure 9 and Figure 10 present the event-study graphs. We see that the energy
employment rate increases after the third year of the post-treatment period for corporate wind
plants when there is no capacity restriction implemented. However, we see that energy
employment increases right after the plant opening when we consider LADs that receive at least 5
MW corporate wind plant capacity by 2024.

Table 5 gives the average estimates of the estimations of community and corporate wind capacity
for employment and energy employment rates that correspond to Figure 9 and Figure 10.
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Figure 9: Event-study estimates of community and corporate wind on employment and energy employment rate
(%). Geographic restriction means dropping LADs of South England and Midlands. The results correspond to the
average total effect presented in Table 5.
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Figure 10: Event-study estimates of community and corporate wind on employment and energy employment rate
(%) when LADs that receive less than 5 MW capacity by 2024 are dropped. Geographic restriction means dropping

LADs of South England and Midlands. The results correspond to the average total effect presented in Table 5.
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Table 5: The effect of community and corporate wind capacities on employment and energy employment rate in

the UK LADs
Community wind, all  Community wind >5 | Corporate wind, all Corporate wind >5
capacities MW capacities MW
Employment -0.92 -0.02 -0.61 1.44 0.01 -0.53 -0.16 -0.59
rate (%) (0.93) (0.76) (1.26) (1.12) (0.29) (0.42) (0.37) (0.48)
Energy emp. -0.05 0.12 1.19 1.25 0.11 0.13 0.29** 0.39%**
rate (%) (0.27) (0.26) (1.04) (0.97) (0.08) (0.11) (0.12) (0.15)
Number of
obs 6468 2373 5733 1785 6468 2373 5733 1785
Sample AllUK  Geo.Rest. AllUK  Geo.Rest. | AlUK  Geo. Rest. AllUK  Geo. Rest.

Notes: This table shows the average treatment effect on employment rate and energy employment rate of
community wind, and corporate wind. All estimations use covariates that consist of other types of renewable
plants' capacity when one type is defined as treatment, i.e. when community wind is defined as treatment,
community solar, corporate solar, and corporate wind capacities are controlled. Geo. Rest. means that the
estimations drop South England and Midlands. Standard errors are in parenthesis. *** p<0.01, ** p<0.05, *
p<0.1

4.2.2) Short-term effects

Figure 11 presents the event study graphs for community and corporate solar plants that are carried
out with the whole sample that consists of all four countries in the UK. Figure 12 presents the same
estimations for community and corporate wind plants. As Figure 11 shows, Solar plants do not
affect the labor market in the construction period.

On the other hand, the wind plants indicate some slight increase in the construction period in
payrolled employment as presented in Figure 12. The increase in payrolled employment is not
statistically significant at conventional levels for estimations that use full sample and the impact
fades away once the wind plants start to operate, as expected. The effect of wind plants on claimant
proportion is more pronounced and again it fades away in time. Claimant proportion decreases by
0.1 percentage points at the twelfth month before plant opening in the case of community wind
plants. The effect is smaller, around 0.05 percentage points, for corporate wind plants at the same
time periods.
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Figure 11: Event-study estimates of community and corporate solar plants on payrolled employment per capita in
the first row, and claimant proportion (%) in the second row when the full sample is used. The results correspond
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to the average total effect presented in Table 6.
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Figure 12: Event-study estimates of community and corporate wind plants on payrolled employment per capita in
the first row, and claimant proportion (%) in the second row when the full sample is used. The results correspond
to the average total effect presented in Table 6.
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Figure 13 shows the results of solar plants when the sample is geographically restricted, i.e. using
England and Wales. Similar to Figure 11, we do not detect any construction period effect on
payrolled employment per capita nor on claimant proportion.

Figure 14 presents the estimations for wind plants when South England and Midlands are dropped
as geographic restrictions. Compared to the event study graphs in Figure 12, the effects are more
pronounced now. There is a clear rise in payrolled employment per capita during the construction
period and a decline in claimant proportion.
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Figure 13: Event-study estimates of community and corporate solar plants on payrolled employment per capita in
the first row, and claimant proportion (%) in the second row. Only England and Wales are used for these
estimations. The results correspond to the average total effect presented in Table 6.

26



Community Wind Corporate Wind

Payrolled employment per capita, 95%CI

18 2 5
Corporate Wind

‘ )

o] gell _ k
|

._osm

|
|
I
|
|
|
4

Claimant proportion (%), 95%CI

|

| |

| |
: ‘ g ‘ o= = oo
-30 -24 -18 -12 -6 0 6 12 -30 -24 8 -12 -6 0 6 12

Figure 14: Event-study estimates of community and corporate wind plants on payrolled employment per capita in
the first row, and claimant proportion (%) in the second row. South England and Midlands are dropped for these
estimations. The results correspond to the average total effect presented in Table 6.

Table 6 shows the average point estimates that correspond to the event study graphs in Figures 11
to 14. The point estimates suggest that the effect on payrolled employment per capita is not
statistically significant for any of the renewable plant types. The effect on claimant proportion is
significant for wind plants and community wind plants’ impact is larger than corporate wind plants,
-0.072 percentage points and -0.046 percentage points respectively.

All these effects are transitional, and they fade away once the plant starts to operate as Figures 11
to 14 show. The effects being stronger for claimant proportion than payrolled employment per
capita, both in terms of significance and magnitude, may come as puzzling. However, these results
reveal an important aspect of the UK’s construction industry. The construction industry has the
highest self-employment rate, around 35%, while the economy wide average in the UK is 16%
(Rhodes, 2019). Since self-employed workers are not recorded in payrolled employment, these
statistics do not reflect a part of the employment created in this case.
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Table 6: The effect of renewable plants by type on payrolled employment per capita, and claimant proportion in
the UK LADs

Community Solar Community Wind Corporate Solar Corporate Wind

Payrolled employment per  -0.0104  -0.0100  0.0155  0.0737  -0.0170  -0.0117  -0.0120  0.0000

capita (0.0286) (0.0294) (0.0390) (0.0501) (0.0210) (0.0210) (0.0267) (0.0373)
Observations 20852 18227 23245 7262 17714 15571 22642 6721
Sample All UK Geo. Rest. All UK Geo. Rest. All UK Geo. Rest. All UK Geo. Rest.

-0.0096 -0.0194 -0.0455 -0.0726* 0.0004 -0.0028 -0.0238 -0.0462%*
Claimant proportion (%)
(0.0232) (0.0221) (0.0301) (0.0423) (0.0191) (0.0187) (0.0173) (0.0244)
Observations 116349 104257 121270 36546 98977 88427 109881 29487
Sample All UK Geo. Rest. All UK Geo. Rest. All UK Geo. Rest. All UK Geo. Rest.

Notes: This table shows the average treatment effect on two outcome variables: Payrolled employment per capita, claimant
proportion (%); of four different renewable plant types: Community solar, community wind, corporate solar, corporate wind.
The treatment is set to eighteen months before the plant opening month to capture the construction period effects. The
treatment is defined as binary and non-absorbing. The effect is assumed to stabilize once the plant opens and construction
period ends. Covariates consist of other types of renewable plants' capacity when one type is defined as treatment, i.e. when
community solar is defined as treatment, community wind, corporate solar, and corporate wind capacities are controlled.
Geographical restriction means using only England and Wales LADs for solar and dropping LADs of South England and Midlands
for wind. Standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1

4.3) Further robustness checks

The analysis so far contains several geographical and capacity restrictions, functioning as
robustness checks. However, it is worth looking at the effect of community plants on top of
corporate capacities to further check whether LADs that receive community capacity, but not
corporate capacity are driving the results. To this end, we restrict the sample to the LADs that are
treated by corporate solar and then estimate the effect of community solar to capture this effect.
Also, in separate estimations, the sample is restricted to LADs that are treated by corporate wind,
and the effect of community wind capacity is estimated subsequently. Again, the same capacity
cutoffs are also implemented along with estimations without any cutoff. The results are given in
Appendix A4.

As Appendix A4 shows, community plants increase income per capita, although the estimates are
not statistically significant. Community solar shows a positive effect on energy employment rate
while community wind does not affect labor market outcomes. These findings are in line with the
ones presented in the main text.
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5) Concluding remarks and discussion

We answer two related empirical questions to compare the local economic impacts of renewable
plants in comparison to their ownership types. We detect important indications of income gains
created by community renewable plants. Also, corporate wind plants increase local income per
capita meaningfully when an LAD has more capacity installed. We explain this effect by the benefit
sharing practices of the corporate wind developers. The employment effects are more nuanced and
present a complicated picture: Community solar plants and corporate wind plants increase long-
term energy employment. Only wind plants show construction-period effects on the labor market,
regardless of their ownership type.

In relation to the local opposition towards renewable energy projects, our findings suggest that this
behavior cannot be simply explained by economic motives across ownership types, because we
find economic benefits of corporate wind plants. Considering that the corporate wind plants
actively contribute to the community benefit funds, the local economic benefits are not due to side
effects but rather the results of deliberate institutional arrangements. This is obvious from the
reverse case: Corporate solar plants do not contribute to income, long-term or short-term
employment in the host communities as corporate solar developers do not engage in regular
benefit-sharing practices. On the other hand, the economic motive for engaging in RECs is stronger
and supported by our findings.

The findings of this study are crucial for several reasons: First, our results imply that community
ownership and benefit-sharing can be viable tools to merge environmental and inclusive economic
growth goals. This means that local ownership and/or benefit-sharing present a unique opportunity
to meet several Sustainable Development Goals at the same time. These include “affordable and
clean energy” (SGD 7), “inclusive economic growth” (SDG 8), and “sustainable cities and
communities” (SDG 11). It is a vital addition to green growth policies to present a viable narrative
that they should consider the ownership structure and business practices of the energy transition
process. In the face of rapid energy transition, such as the one experienced by the UK, RECs and
corporate wind plants with community-benefits might have been an important tool to alleviate, or
partially offset, the negative effects of coal phase out in the affected regions. Hence, the discussion
of the ownership structure and business practices presents a way of thinking about and redefining
the winners and losers of the energy transition process. Secondly, as incentive policies evolve, the
success of community ownership and benefit-sharing may justify renewed support for FiTs or
differentiated incentives for projects that deliver local benefits beyond clean energy. Governments
initially promoted renewables through generous FiTs in the 2000s and 2010s. Yet, concerns about
rising electricity prices and windfall profits led to auction-based schemes. If community
participation, either through ownership or benefit funds, enhances local economic outcomes,
policymakers could consider targeted incentives for projects in less developed regions or those
benefiting disadvantaged groups.
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It is noteworthy that good practice guidance documents, elaborated by the government in
collaboration with the wind industry, made a substantial economic difference. These guidelines
attempt to make developers consider local people and define a benchmark amount of 5,000 pounds
per MW per year as a contribution to the community benefit funds. Solar plant developers could
adopt similar guidance, enabling local governments to leverage renewable plants as tools for local
economic development.

Finally, this study can be extended to several countries. Foremost to Denmark, Germany, the
Netherlands, Belgium, and France, which have a widespread presence of RECs.

30



References

ABC News. (2022, March 23). Riverina farmers call for solar farm developments to be put on
hold until review completed. Australian Broadcasting Corporation.
https://www.abc.net.au/news/2022-03-23/solar-farms-conflict-with-agricutural-land-use-
/100920184

Bauwens, T., Gotchev, B., & Holstenkamp, L. (2016). What drives the development of community
energy in Europe? The case of wind power cooperatives. Energy Research & Social Science, 13,
136-147. https://doi.org/10.1016/j.erss.2015.12.016

BBC News. (2025, March 23). Villagers gather for walk against solar farm plans. British
Broadcasting Corporation. https://www.bbc.com/news/articles/cy05zqlxrllo

Borusyak, K., Jaravel, X., & Spiess, J. (2024). Revisiting event-study designs: robust and efficient
estimation. Review of Economic Studies, 91(6), 3253-3285.

Brown, J. P., Pender, J., Wiser, R., Lantz, E., & Hoen, B. (2012). Ex post analysis of economic
impacts from wind power development in U.S. counties. Energy Economics, 34(6), 1743—-1754.
https://doi.org/10.1016/j.eneco.2012.07.010

Brunner, E. J., & Schwegman, D. J. (2022). Commercial wind energy installations and local
economic development: Evidence from U.S. counties. Energy Policy, 165, 112993-.
https://doi.org/10.1016/j.enpol.2022.112993

Brunner, E., Hoen, B., & Hyman, J. (2022). School district revenue shocks, resource allocations,
and student achievement: Evidence from the universe of U.S. wind energy installations. Journal
of Public Economics, 206, 104586-. https://doi.org/10.1016/].jpubeco.2021.104586

Callaway, B., & Sant’Anna, P. H. (2021). Difference-in-differences with multiple time
periods. Journal of econometrics, 225(2), 200-230.

de Chaisemartin, C., & d'Haultfoeuille, X. (2024). Difference-in-differences estimators of
intertemporal treatment effects. Review of Economics and Statistics, 1-45.

Cohen, J.J., Azarova, V., Kollmann, A., & Reichl, J. (2021). Preferences for community renewable
energy investments in Europe. Energy Economics, 100, 105386-.
https://doi.org/10.1016/j.eneco.2021.105386

Community Energy England. (2024). Community Energy State of the Sector 2024. Retrieved from:
https://communityenergyengland.org/files/document/960/1720710752 CommunityEnergyStateo
ftheSector2024UK Overview.pdf

Co-operative and Community Benefit Societies Act. (2014).
https://www.legislation.gov.uk/ukpga/2014/14/contents/enacted

31



Co-operatives UK. (n.d.). Organisation data. Retrieved from
https://www.uk.coop/resources/open-data

Costa, H., & Veiga, L. (2021). Local labor impact of wind energy investment: An analysis of
Portuguese municipalities. Energy Economics, 94, 105055-.
https://doi.org/10.1016/j.eneco.2020.105055

Department for Energy Security and Net Zero (n.d.). Renewable electricity capacity and
generation. Retrieved from https://www.gov.uk/government/statistics/energy-trends-section-6-

renewables

Department for Energy Security and Net Zero and Department for Business, Energy and Industrial
Strategy. (2025). Community Benefits Guidance for Onshore Wind in England.

Department of Energy and Climate Change (2011). FIT Payment Rate Table with Year 1 & 2
Retail Price Index adjustments. Retrieved from
https://assets.publishing.service.gov.uk/media/5a79dcd940f0b670a8025fal/1_20100304142317 _
e tableoftariffsupto2013.pdf

Droes, M. 1., & Koster, H. R. A. (2016). Renewable energy and negative externalities: The effect
of wind turbines on house prices. Journal of Urban Economics, 96, 121-141.
https://doi.org/10.1016/j.jue.2016.09.001

Dube, A., Girardi, D., Jorda, O., & Taylor, A. M. (2025). A Local Projections Approach to
Difference-in-Differences. Journal of Applied Econometrics.

Enserink, M., Van Etteger, R., Van den Brink, A., & Stremke, S. (2022). To support or oppose
renewable energy projects? A systematic literature review on the factors influencing landscape
design and social acceptance. Energy Research & Social Science, 91, Article 102740.
https://doi.org/10.1016/j.erss.2022.102740

European Committee of the Regions: Commission for the Environment, Climate Change and
Energy, Milieu Ltd, Gancheva, M., O’Brien, S., Crook, N., & Monteiro, C. (2018). Models of local
energy ownership and the role of local energy communities in energy transition in Europe,
European Committee of the Regions. https://data.europa.eu/doi/10.2863/603673

European Parliament and Council, 2018. Directive 2018/2001/EC of the European Parliament and
of'the Council of 11 December 2018 on the promotion of the use of energy from renewable sources
(recast).

European Parliament and Council, 2019. Directive 2019/944 of the European Parliament and of
the Council of 5 June 2019 on common rules for the internal market for electricity and amending
Directive 2012/27/EU (recast).

32



Fabra, N., Gutiérrez, E., Lacuesta, A., & Ramos, R. (2024). Do renewable energy investments
create local jobs? Journal of Public Economics, 239, 105212-.
https://doi.org/10.1016/i.jpubeco.2024.105212

Farrell, J. (2014). Advantage local: Why local energy ownership matters. Institute for Local Self-
Reliance Working Paper.

Frondel, M., Kussel, G., Sommer, S., & Vance, C. (2019). Local cost for global benefit: The case
of wind turbines (No. 791). Ruhr Economic Papers.

Funkhouser, E., Blackburn, G., Magee, C., & Rai, V. (2015). Business model innovations for
deploying distributed generation: The emerging landscape of community solar in the U.S. Energy
Research & Social Science, 10, 90-101. https://doi.org/10.1016/j.erss.2015.07.004

Gaur, V., & Lang, C. (2023). House of the rising sun: The effect of utility-scale solar arrays on
housing prices. Energy Economics, 122, 106699.

Gibbons, S. (2015). Gone with the wind: Valuing the visual impacts of wind turbines through house
prices. Journal of Environmental Economics and Management, 72, 177-196.

Gilbert, B., Hoen, B., & Gagarin, H. (2024). Distributional Equity in the Employment and Wage
Impacts of Energy Transitions. Journal of the Association of Environmental and Resource
Economists, 11(S1), S261-S298. https://doi.org/10.1086/732186

Goedkoop, F., Sloot, D., Jans, L., Dijkstra, J., Flache, A., & Steg, L. (2022). The Role of
Community in Understanding Involvement in Community Energy Initiatives. Frontiers in
Psychology, 12, 775752. https://doi.org/10.3389/fpsyg.2021.775752

Goodman-Bacon, A. (2021). Difference-in-differences with variation in treatment
timing. Journal of econometrics, 225(2), 254-277.

The Guardian. (2024, June 7). ‘It’s just too big’: division over plans for UK s biggest solar farm.
Guardian News & Media. https://www.theguardian.com/environment/article/2024/jun/07/plans-
uk-biggest-solar-farm-botley-west-oxfordshire

Hainmueller, J. (2012). Entropy balancing for causal effects: A multivariate reweighting method
to produce balanced samples in observational studies. Political analysis, 20(1), 25-46.

Hartley, P. R., Medlock III, K. B., Temzelides, T., & Zhang, X. (2015). Local employment impact
from competing energy sources: Shale gas versus wind generation in Texas. Energy economics,
49, 610-619.

Hoeschle, L., Maruejols, L., & Yu, X. (2025). The impact of energy justice on local economic
outcomes: Evidence from the bioenergy village program in Germany. Energy Economics, 145,
Article 108432. https://doi.org/10.1016/j.enec0.2025.108432

33



Horstink, L., Wittmayer, J. M., Ng, K., Luz, G. P., Marin-Gonzélez, E., Géhrs, S., Campos, 1.,
Holstenkamp, L., Oxenaar, S., & Brown, D. (2020). Collective Renewable Energy Prosumers and
the Promises of the Energy Union: Taking Stock. Energies (Basel), 13(2), 421-.
https://doi.org/10.3390/en13020421

Inés, C., Guilherme, P. L., Esther, M.-G., Swantje, G., Stephen, H., & Lars, H. (2020). Regulatory
challenges and opportunities for collective renewable energy prosumers in the EU. Energy
Policy, 138, 1-11. https://doi.org/10.1016/j.enpol.2019.111212

Jarvis, S. (2025). The economic costs of NIMBYism: evidence from renewable energy
projects. Journal of the Association of Environmental and Resource Economists, 12(4), 983-1022.

Kienbaum K., Farrell J. & Grimley M. (2023). Advantage local: Why local energy ownership
matters. Institute for Local Self-Reliance Working Paper.

Lantz, E., & Tegen, S. (2009). Economic development impacts of community wind projects: a
review and empirical evaluation. NREL Conference Paper NREL/CP-500-45555.

Lennon, B., Dunphy, N. P., & Sanvicente, E. (2019). Community acceptability and the energy
transition: a citizens’ perspective. Energy, Sustainability and Society, 9(1), Article 35.
https://doi.org/10.1186/s13705-019-0218-z

Local Energy Scotland. (2024). Scottish Government s Register of Community Benefits Narrative
Report February 2024. Retrieved from https://localenergy.scot/wp-content/uploads/2024/04/CB-
Register-narrative-report-Feb-24-FINAL.pdf

Local energy Scotland. (n.d.). The register of renewable energy projects. Retrieved from
https://localenergy.scot/projects-overview/map/

Maddison, D., Ogier, R., & Beltran, A. (2023). The disamenity impact of solar farms: a hedonic
analysis. Land Economics, 99(1), 1-16.

Mauritzen, J. (2020). Will the locals benefit?: The effect of wind power investments on rural
wages. Energy Policy, 142, 1-. https://doi.org/10.1016/j.enpol.2020.111489

Menegatto, M., Bobbio, A., Freschi, G., & Zamperini, A. (2025). The Social Acceptance of
Renewable Energy Communities: The Role of Socio-Political Control and Impure
Altruism. Climate (Basel), 13(3), 55. https://doi.org/10.3390/cli13030055

NOMIS. (n.d.). Query Data. Retrieved from https://www.nomisweb.co.uk/

NREL (2023). Community Solar: Overview, ownership models, and the benefits of locally-owned
community solar projects. NREL/PR-7A40-86210.

Office for National Statistics. (n.d. a). Pay as you earn real time information. Retrieved from
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/b

ulletins/earningsandemploymentfrompayasyouearnrealtimeinformationuk/july2025

34



Office for National Statistics. (n.d. b). Local statistics total population. Retrieved from
https://www.ons.gov.uk/explore-local-statistics/indicators/population-count

Office for National Statistics. (n.d. c¢). Rural/urban classifications. Retrieved from
https://www.ons.gov.uk/methodology/geography/geographicalproducts/ruralurbanclassifications

Office for National Statistics. (2023). Regional economic activity by gross domestic product,
UK: 1998 to 2023. Retrieved from
https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/regionaleconomicactivityb
yerossdomesticproductuk/1998t02023

Office for National Statistics. (2024). Regional gross disposable household income, UK: 1999 to
2022. Retrieved from
https://www.ons.gov.uk/economy/regionalaccounts/grossdisposablehousecholdincome/bulletins/re
gionalgrossdisposablehouseholdincomegdhi/latest

Office for National Statistics. (2025). Regional labour market statistics. Office for National
Statistics. Retrieved from
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeety

pes/bulletins/regionallabourmarket/latest

Open Geography Portal. (n.d.). Retrieved from https://geoportal.statistics.gov.uk/

Research Senedd Wales. (2013). 4 new direction for wind energy in Wales? Retrieved from
https://research.senedd.wales/research-articles/a-new-direction-for-wind-energy-in-wales/

Rhodes, C. (2019). Construction industry: statistics and policy. Briefing Paper Number 01432.
Retrieved from https://researchbriefings.files.parliament.uk/documents/SN01432/SN01432.pdf

Sanchez Nieminen, G., & Laitinen, E. (2025). Understanding local opposition to renewable
energy projects in the Nordic countries: A systematic literature review. Energy Research & Social
Science, 122, Article 103995. https://doi.org/10.1016/j.erss.2025.103995

Sant’Anna, P. H. C., & Zhao, J. (2020). Doubly robust difference-in-differences
estimators. Journal of Econometrics, 219(1), 101-122.
https://doi.org/10.1016/j.jeconom.2020.06.003

Scheifele, F., & Popp, D. (2025). Not in my backyard? The local impact of wind and solar parks
in Brazil. Energy Economics, 108481.

Schiitt, M. (2024). Wind turbines and property values: A meta-regression
analysis. Environmental and Resource Economics, 87(1), 1-43.

Scottish Government. (2019). Scottish Government Good Practice Principles for Community
Benefits from Onshore Renewable Energy Developments. Retrieved from:

35



https://www.gov.scot/publications/scottish-government-good-practice-principles-community-

benefits-onshore-renewable-energy-developments/

Scottish Renewables and Renewable UK. (2025). Community Benefit in Action.: Case Studies
from the Onshore Wind sector. Retrieved from
https://www.renewableuk.com/media/pzhfSbcj/community_benefit_in_action-

_case_studies_from_the onshore wind industry.pdf

Sensier, M., Rafferty, A., & Devine, F. (2024). The economic resilience scorecard: regional policy
responses for crises recovery. Regional Studies, 58(9), 1754-1766.

Shoeib, E. A. H., Hamin Infield, E., & Renski, H. C. (2021). Measuring the impacts of wind energy
projects on U.S. rural counties’ community services and cost of living. Energy Policy, 153,
112279-. https://doi.org/10.1016/j.enpol.2021.112279

Serra-Sala, C. (2024). Blowing in the wind: Revenue windfalls and local responses from wind farm
development [Unpublished manuscript]. Department of Economics, University of Barcelona.

de Silva, D. G., McComb, R. P., & Schiller, A. R. (2016). What Blows in with the Wind? Southern
Economic Journal, 8§2(3), 826—858. https://doi.org/10.1002/s0ej.12110

De Simone, E., Rochira, A., Procentese, F., Sportelli, C., & Mannarini, T. (2025). Psychological
and social factors driving citizen involvement in renewable energy communities: A systematic
review. Energy Research & Social Science, 124, Article 104067.
https://doi.org/10.1016/j.erss.2025.104067

Solar Energy UK. (2024). Community Engagement Good Practice Guidance. Retrieved from
https://solarenergyuk.org/wp-content/uploads/2024/07/CGPG2024.pdf

Stegmaier, V. F., & Krause, M. (2025). Headwind in Sight? Wind Turbine Visibility and Support
for Renewable Energy Policy [Unpublished manuscript]. Faculty of Economics and Management
Sciences, Leipzig University.

Sunak, Y., & Madlener, R. (2016). The impact of wind farm visibility on property values: A spatial
difference-in-differences analysis. Energy Economics, 55, 79-91.

Vansintjan D. (2015). The energy transition to energy democracy: Power to the people. REScoop
report of 20-20-20 Intelligent Energy Europe project.

Wierling, A., Schwanitz, V. J., Zeiss, J. P., von Beck, C., Paudler, H. A., Koren, 1. K., Kraudzun,
T., Marcroft, T., Miller, L., Andreadakis, Z., Candelise, C., Dufner, S., Getabecha, M., Glaase, G.,
Hubert, W., Lupi, V., Majidi, S., Mohammadi, S., Nosar, N. S., ... Zoubin, N. (2023). A Europe-
wide inventory of citizen-led energy action with data from 29 countries and over 10000
initiatives. Scientific Data, 10(1), 9-9. https://doi.org/10.1038/s41597-022-01902-5

36



World Bank, 2021. Inclusive Growth at a Crossroads. Part One of Strengthening Inclusion and
Facilitating the Green Transition. EU Regular Economic Report 7. Retrieved from
https://openknowledge.worldbank.org/server/api/core/bitstreams/46e72874-13a9-5cc9-baal-

b2cb81ebd2d6/content

Zaharuddin, H. H., Alviani, V. N., Majid, M. A., Kubota, H., & Tsuchiya, N. (2025). Identifying
Factors Influencing Local Acceptance of Renewable Energy Projects: A Systematic
Review. Sustainability, 17(14), 6623. https://doi.org/10.3390/su17146623

APPENDIX

A1) Yearly estimations when treatment is defined continuously

Table Al1.1: The effect of renewable plants by type on employment rate, unemployment rate and income per

capita in the UK LADs

Community Solar

Community Wind

Corporate Solar

Corporate Wind

Employment rate -0.0107 -0.0245 -0.0114* -0.0020 0.0053** -0.0013 -0.0018 0.0024
(%o0) (0.020) (0.021) (0.006) (0.004) (0.002) (0.006) (0.002) (0.008)
Unit-time pairs 5766 5222 6146 1780 5545 4994 5244 1169
Sample All Geo. Rest. All Geo. Rest. All Geo. Rest. All Geo. Rest.
Energy employment | 0.0084* 0.0129*** -0.0013** 0.0001 0.0019** 0.0024** 0.0003 -0.0006
rate (%oo) (0.005) (0.004) (0.001) (0.000) (0.001) (0.001) (0.000) (0.001)
Unit-time pairs 5016 4501 5377 1686 4995 4469 4637 1122
Sample All Geo. Rest. All Geo. Rest. All Geo. Rest. All Geo. Rest.
Income per capita | 15.74*** 11.32*** -0.05 1.08%** 1.52 -1.15%** -0.12 -0.50
(p) (3.675) (3.500) (1.014) (0.543) (1.307) (0.126) (0.337) (0.935)
Unit-time pairs 5615 4982 8754 2636 6344 5624 7477 1823
Sample All Geo. Rest. All Geo. Rest. All Geo. Rest. All Geo. Rest.

Notes: This table shows the kW capacity treatment effect on three outcome variables: Employment rate (%o0), unemployment rate (%oo),
income per capita (p); of four different renewable plant types: Community solar, community wind, corporate solar, corporate wind; when
the treatment is defined as continuous and staggered. The results should be interpreted as “the effect of 1 kW capacity increase”. Unit-
time pairs show the number of unit-time pairs used to estimate the average treatment effect. Covariates consist of other types of
renewable plants' capacity per capita (kW per capita) when one type is defined as treatment, i.e. when community solar is defined as
treatment, community wind, corporate solar, and corporate wind are controlled. Sample shows the sample restrictions. Geographic
restriction means using LADs of England and Wales for solar estimations and dropping LADs of South England and Midlands for wind

estimations.
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Figure Al.1: Event-study estimates of four different types of renewable plants on employment rate (%oo0) in the first

row, energy employment rate (%o0) in the second row, and income per capita (p) in the third row. The results
correspond to the kW capacity treatment effect presented in Table Al.
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A2) Solar estimations on income per capita with different capacity cutoffs
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Figure A2.1: Event-study estimates of community and corporate solar on income per capita (£) when LADs that
receive less than 0.5 MW capacity by 2024 are dropped. Geographic restriction means using only England and
Wales LADs. The results correspond to the average total effect presented in Table A2.
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Figure A2.2: Event-study estimates of community and corporate solar on income per capita (£) when LADs that
receive less than 5 MW capacity by 2024 are dropped. Geographic restriction means using only England and Wales
LADs. The results correspond to the average total effect presented in Table A2.
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Table A2.1: The effect of community and corporate solar capacities on income per capita in the UK LADs

Community solar > 0.5 MW Community solar >5 MW Corporate solar > 0.5 MW Corporate solar >5 MW
Income per 25.76 133.95 -6.95 80.49 47.26 -61.42 76.82 -62.58
capita (£) (85.76) (109.75) (106.69) (159.44) (76.73) (86.35) (81.38) (76.72)
Number of
obs. 5886 4941 5157 4266 7506 6507 5130 4617
Sample All UK Geo. Rest. All UK Geo. Rest. All UK Geo. Rest. All UK Geo. Rest.

Notes: This table shows the average treatment effect on income per capita of community solar, and corporate solar. All estimations use covariates
that consist of other types of renewable plants' capacity per capita (kW per capita) when one type is defined as treatment, i.e. when community
solar is defined as treatment, community wind, corporate solar, and corporate wind capacities are controlled. Geo. Rest. means that the
estimations use England and Wales. Standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1
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A3) Wind estimations on income per capita with different capacity cutoffs
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Figure A3.1: Event-study estimates of community and corporate wind on income per capita (£) when LADs that
receive less than 1 MW capacity by 2024 are dropped. Geographic restriction means dropping LADs of South
England and Midlands.
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Figure A3.2: Event-study estimates of community and corporate wind on income per capita (£) when LADs that
receive less than 10 MW capacity by 2024 are dropped. Geographic restriction means dropping LADs of South
England and Midlands.
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Figure A3.3: Event-study estimates of community and corporate wind on income per capita (£) when LADs that
receive less than 50 MW capacity by 2024 are dropped. Geographic restriction means dropping LADs of South
England and Midlands.

Table A3.1: The effect of community and corporate wind capacities on income per capita in the UK LADs

Community wind > 1

Community wind >

Community wind >

Corporate wind > 1

Corporate wind > 10

Corporate wind > 50

MW 10 MW 50 MW MW MW MW

Income 106.02 151.87 386.56 430.25 -27.54  126.16*** | -51.17 158.62* 38.94 211.48** | 296.00***  446.44***
per

Ca(Pi)ta (160.87)  (263.26) | (397.00) (365.98) | (39.01)  (44.58) | (61.79)  (89.72) | (76.83)  (107.10) (99.89) (134.47)
£

Number

of obs 8153 2969 7883 2834 7826 2777 6939 2476 5913 2044 4779 1385

Geo. Geo.
Sample All UK Rest All UK Rest All UK Geo. Rest. AllUK  Geo. Rest. AllUK  Geo. Rest. All UK Geo. Rest.

Notes: This table shows the average treatment effect on income per capita of community wind, and corporate wind. All estimations use covariates that consist
of other types of renewable plants' capacity when one type is defined as treatment, i.e. when community wind is defined as treatment, community solar,
corporate solar, and corporate wind capacities are controlled. Geo. Rest. means dropping LADs of South England and Midlands. Standard errors are in
parenthesis. *** p<0.01, ** p<0.05, * p<0.1
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A4) Further robustness checks: community-treated LADs are a subset of corporate -treated
LADs

A4.1) Community solar
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Figure A4.1: Event-study estimates of community solar on income per capita when LADs that receive community
solar are a subset of LADs that receive corporate solar. LADs that receive less than 1 MW community solar capacity
by 2024 are dropped. Geographic restriction means using LADs of England and Wales.
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Figure A4.2: Event-study estimates of community solar on employment and energy employment rates when LADs
that receive community solar are a subset of LADs that receive corporate solar. LADs that receive less than 1 MW
capacity by 2024 are dropped. Geographic restriction means using LADs of England and Wales.
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A4.2) Community wind
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Figure A4.3: Event-study estimates of community wind on income per capita when LADs that receive community
wind are a subset of LADs that receive corporate wind. LADs that receive less than 5 MW community wind capacity

by 2024 are dropped. Geographic restriction means dropping LADs of South England and Midlands.
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Figure A4.4: Event-study estimates of community wind on employment and energy employment rates when LADs
that receive community wind are a subset of LADs that receive corporate wind. LADs that receive less than 5 MW

capacity by 2024 are dropped. Geographic restriction means dropping LADs of South England and Midlands.
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