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Abstract 

Can community energy help to overcome inequalities in who benefits from low-carbon technologies? 

Research has shown that the distribution of low-carbon technology subsidies and their associated 

benefits can be highly uneven across socioeconomic groups, revealing a persistent inequality issue. 

Yet this research has tended to focus almost exclusively on adoption of technologies at the household-

level, with limited insights into whether and how this distribution might differ in the case of 

community energy. To address this, this paper quantitatively investigates the distribution of payments 

to household- and community-level energy systems across socioeconomic groups in Scotland under 

the UK government feed-in-tariff. Analysis is conducted on a novel dataset of 26,218 household and 

community wind and solar installations across 6,976 micro-level data-zones using a combination of 

distributional analysis and random effects within-between regression. It finds that feed-in-tariff 

payments for household-level wind and solar PV systems have heavily benefitted more affluent 

socioeconomic groups, while payments to community energy projects have flowed more consistently 

into areas of higher deprivation, particularly in the case of community solar. These findings suggest 

that community energy groups have been successful in bringing the benefits of low-carbon 

technologies to areas of lower income and higher deprivation, with important lessons for 

policymakers concerned with a just transition going forward.  
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1. Introduction 
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Understanding who benefits from low-carbon technology subsidies, such as those designed to promote 

the uptake of household solar PV, is crucial to ensuring that the transition to net zero is both fair and 

equitable. To that end, much work has been dedicated to exploring inequalities in who benefits from 

low-carbon energy technologies under grant and subsidy schemes such as the feed-in-tariff (Dolter and 

Boucher, 2018; Grover and Daniels, 2017; Lukanov and Krieger, 2019; Sunter et al., 2019). Feed-in-

tariffs incentivise the uptake of small-scale clean energy technologies such as household solar PV and 

community wind by paying individuals, communities and businesses for the clean electricity that they 

generate. In turn, this can provide substantive social and economic benefits for those who participate: 

research suggests that users can generate additional revenue and reduce energy bills, which in turn can 

have second-order effects such as alleviating fuel poverty and providing related benefits for health, 

social capital and community wellbeing (Berka and Creamer, 2018; Grover and Daniels, 2017; Kosugi 

et al., 2019; Richler, 2017; van der Waal, 2020).  

For these benefits, however, research thus far has shown that higher income groups have 

benefitted at a far greater rate from grant and subsidy schemes than lower income groups in a number 

of contexts, particularly in the case of household-solar PV, giving way to a pervasive issue of inequality 

and energy justice (Barbose et al., 2018; Lekavičius et al., 2020; Lukanov and Krieger, 2019; McCauley 

et al., 2019; Sovacool et al., 2019; Sunter et al., 2019).  This research has taken place alongside 

extensive work into the benefits of community energy projects (Berka et al., 2020; Berka and Creamer, 

2018; Creamer et al., 2019; Hewitt et al., 2019; Lacey-Barnacle, 2020; Peters et al., 2018). Community 

energy projects have been found to have considerable impacts for the communities in which they are 

situated in the form of creating jobs, building local capacity and financing local projects through 

community benefit funds (Berka et al., 2020; Berka and Creamer, 2018; Energy Saving Trust, 2020; 

Hewitt et al., 2019; Lacey-Barnacle, 2020; Mirzania et al., 2019; Peters et al., 2018; van der Waal, 

2020). Although wider quantitative analysis of the distribution of these benefits across socioeconomic 

groups is lacking, research has found that, in their role as locally organized intermediaries, community 

energy groups can help to absorb some of the financial, legal, time and knowledge burdens associated 

with current uptake inequalities (Becker et al., 2017; Goedkoop and Devine-Wright, 2016; Lacey-

Barnacle and Bird, 2018; Rossiter and Smith, 2018; Simcock, 2016). 
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Because of this, there is scope for community groups to bring some of the benefits from policies 

designed to stimulate the uptake of low-carbon technologies and initiatives into lower income, higher 

deprivation areas (O’Shaughnessy et al., 2020), compared to household-level uptake which relies far 

more on personal socioeconomic circumstance and know-how. Previous empirical studies have yet to 

consider household and community installations together in this way, quantitatively and comparatively, 

leaving potentially significant differences in who benefits along these lines so far uncovered. Deeper 

insights into these differences can provide a more nuanced picture of distribution of low-carbon 

technologies and their associated benefits under grant and subsidy schemes, from which policymakers 

can build more equitable and effective initiatives in future. As both the Scottish and UK Governments 

ramp up their efforts around heat decarbonisation through heat pump roll-out in particular (UK 

Parliament, 2020), these findings can provide valuable and pertinent lessons for avoiding potential 

justice issues through similar grant and subsidy schemes while also increasing the scope of uptake in 

harder to reach areas, households and communities. 

The feed-in-tariff in the UK is a particularly timely case in which to explore the distributional 

implications of low-carbon technology subsidies: the policy has recently been wound down after 

operating from 2010-2020 (Ofgem, 2020a), allowing for ex-post investigation of its impacts. While 

some research has been conducted into who benefits from the feed-in-tariff in the UK, this has largely 

taken place at earlier intermittent timepoints and has likewise tended to focus on household solar PV, 

without consideration for the role of community energy groups (Cherrington et al., 2013; Grover and 

Daniels, 2017). It has also tended to only include analysis of England and Wales at the exclusion of 

Scotland and Northern Ireland. Scotland is an especially interesting case, however, in that the Scottish 

Government has made recent explicit commitments to a just transition while at once making a concerted 

effort to promote small-scale renewables and positioning itself more fundamentally as a global 

renewable energy leader (Scottish Government, 2019). Exploring the distribution of small-scale 

renewables in this context can thus help to understand the wider distributional implications for Scotland 

and inform future Scottish Government policy as the UK policy comes to an end, providing insights 

into a novel and pertinent case. 
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Combining large-N, micro-level data from the Scottish Indices of Multiple Deprivation (SIMD) 

and the OFGEM feed-in-tariff central register, this paper thus investigates the distribution of 

installations and payments under the feed-in-tariff across Scotland from 2010-2020. The core research 

questions are: (1) how have payments under the feed-in-tariff been distributed across deprivation groups 

in Scotland? (2) has the distribution of these payments differed at all between household-owned and 

community energy installations? and (3) has the distribution of payments differed at all between 

technology types? These questions are examined using distributional analysis and random effects 

within-between regression (REWB) on a total of 26,218 feed-in-tariff registered household and 

community wind and solar installations across 6,976 micro-level data-zones in Scotland. Payments 

from the feed-in-tariff in Scotland are first mapped against SIMD data-zones, and then visualised in a 

series of charts showing feed-in-tariff payments by deprivation group, broken down by ownership 

(household, community) and technology (solar PV, wind) type. The REWB regression then tests for 

statistical significance between levels of deprivation and levels of feed-in-tariff payment to each data-

zone, likewise disaggregated by ownership and technology type. It finds crucially that payments to 

household-level installations have flowed heavily into areas of higher incomes and lower deprivation, 

while payments to community energy systems have flowed predominantly into more deprived areas, 

particularly in the case of community solar. These findings suggest that community groups can be 

effective at bringing the benefit of low-carbon technologies into more deprived areas, with crucial 

lessons for governments considering low-carbon technology subsidy schemes going forward.  

 

2. Theory and hypotheses 

Empirical work into low-carbon technology grant and subsidy schemes has found consistently that stark 

socioeconomic equalities exist in who accesses and ultimately benefits from such policies. Across 

countries, middle-higher income groups have benefitted at a substantially greater rate from policies 

designed to promote the uptake of low-carbon technologies like household solar PV than lower-income 

groups and areas, revealing a persistent and elusive inequality issue (Balta-Ozkan et al., 2015; Grover 

and Daniels, 2017; Hitaj and Löschel, 2019; Lukanov and Krieger, 2019; Poruschi and Ambrey, 2019). 

This is due to a few related procedural and economic factors: accessing grants and subsidies such as the 
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feed-in-tariff can be expensive in time, knowledge and money (Balta-Ozkan et al., 2015; Coffman et 

al., 2016; Fikru, 2020; Lukanov and Krieger, 2019; Sunter et al., 2019); the process naturally requires 

at least some awareness of technological, policy and legal processes; those installing low-carbon 

technologies at household-level typically need to own their homes; while the process can also require 

considerable up-front financial investment (Rai et al., 2016; Richler, 2017; Sommerfeld et al., 2017). 

As such, higher income households with the necessary financial and technical capacity are distinctly 

better placed to access and benefit from grant and subsidy policies designed to promote the uptake of 

low-carbon technologies than lower income groups.  

For this illuminating research, however, prior studies have tended to focus heavily on the uptake 

of solar PV by people in their homes, at the expense of understanding how this distribution compares 

to other forms of ownership. Community energy is particularly interesting in this regard. While 

differing in terms of how the benefits of energy systems are allocated – systems owned by people at the 

household-level equate to money directly in the pockets of users, whereas the benefits of systems owned 

by community groups are typically realised through local initiatives and projects –, both household and 

community energy systems can provide substantial socioeconomic benefits under feed-in-tariff style 

policies for those who access them. Previous research has found that community energy initiatives in 

the UK in particular have generated considerable revenue for local areas, supporting community 

projects and local initiatives, creating jobs in maintenance and administration, and strengthening 

community ties and social capital overall (Akizu et al., 2018; Berka et al., 2020; Berka and Creamer, 

2018; Creamer et al., 2019; Mirzania et al., 2019; van der Waal, 2020). 

How the benefits generated by community energy systems has been distributed across different 

socioeconomic groups more broadly, however, has gone so far unexamined, with existing research 

tending to be more qualitative and case-focussed in nature. Yet some findings suggest that community 

energy projects may be more successful at bringing the benefits of low-carbon technologies into more 

deprived, lower income areas than at the household-level. Qualitative research has found that 

community groups act as intermediaries in the establishment of local energy projects, absorbing the 

financial, political, informational and legal responsibilities associated with accessing policies like the 

feed-in-tariff or other grant, loan and funding schemes (Bauwens and Devine-Wright, 2018; Goedkoop 
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and Devine-Wright, 2016; Lacey-Barnacle and Bird, 2018). Highly motivated groups of volunteers 

from within local areas (and beyond) can coordinate expertise, leverage local connections, and source 

finance otherwise unavailable to individual households to fund local energy projects. In Scotland, for 

example, community groups can apply for support from the Community and Renewable Energy 

Scheme (CARES), the Low Carbon Infrastructure Transition Project (LCTIP) and the Scottish 

Government’s £20m Green Economy Fund to assist with the up-front financial costs of installations 

(Scottish Power Energy Networks, 2020), while Local Energy Scotland and cooperative groups such as 

Energy4All are widely employed to assist in navigating legal and political processes associated with 

bringing community projects into fruition (Local Energy Scotland, 2020). 

Community groups thus work with several organizations to effectively take on responsibility 

for overcoming some of the main barriers to grant and subsidy access and by extension the main source 

of inequalities in household-level renewables uptake. As a result, it may be that the benefits of low-

carbon technology subsidies are less skewed towards higher income groups in the case of community 

energy, since community groups can utilise government-backed funding and absorb the financial, 

informational, and participatory costs of project establishment. Although benefits may be less 

immediate for community members themselves, community groups thus create scope for the benefits 

to flow to higher deprivation groups and areas. 

From this theoretical basis, the core hypothesis of this paper is thus: 

 

H1.  Community energy systems are more likely to benefit areas of higher deprivation than systems 

owned at the household-level. 

 

In both household and community cases, there may also be some technological disparity in 

terms of who gets to benefit from those systems. Where much research has been dedicated to 

understanding the distribution of wind and solar PV installations independently (Castaneda et al., 2020; 

Cherrington et al., 2013; Hitaj and Löschel, 2019; Nordensvärd and Urban, 2015; Richter, 2014; 

Walters and Walsh, 2011), this has tended to be somewhat disparate and again predominantly focussed 

on household-level systems. There are some potential differences in the distribution of solar and wind 
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technologies across socioeconomic groups, however. Wind installations are generally more expensive 

than solar and require more substantial infrastructure in both household and community settings. As 

such, there is reason to expect that wind is more open to more affluent, lower deprivation groups in 

both household and community cases. 

Solar PV, on the other hand, is less expensive both financially and in terms of physical 

infrastructure, and can be installed increasingly in built-up areas, making it less beholden to geographic 

factors than wind technology at present. For community installations in particular there is also scope 

for utilising public grounds and roofs to place installations in more deprived and urban areas (Noll et 

al., 2014; Peters et al., 2018). With these differences then, it would be reasonable to expect that solar 

PV (particularly in the case of communities) is more accessible for areas of higher deprivation than 

wind installations more generally. This leads to the second and final hypothesis of the paper: 

 

H2.  Solar PV installations are more likely to benefit areas of higher deprivation than wind installations, 

particularly in the case of community energy. 

 

3. The Feed-in-tariff in the UK 

Of policies designed to stimulate the uptake of low-carbon technologies among households and 

communities, the feed-in-tariff is perhaps the most pertinent example. Feed-in-tariffs have been a 

powerful policy option for governments concerned with promoting citizen-led uptake of small-scale 

renewable energy generation in a number of places and with great success in doing so in pure generation 

terms (Allan and McIntyre, 2017; Balta-Ozkan et al., 2015; Bayer and Urpelainen, 2016; Cherrington 

et al., 2013; Hitaj and Löschel, 2019; Sommerfeld et al., 2017; Winter and Schlesewsky, 2019). 

Currently being phased out and replaced by the Smart Export Guarantee (Ofgem, 2020b), the feed-in-

tariff was first proposed to help the UK meet renewable targets in line with EU Electricity Directive 

2009/72/EC (Grover, 2013). Under the policy, energy utility companies pay those who install small-

scale renewable energy systems such as household solar PV or wind for the clean energy they generate. 

Users are given two tariff rates: an export tariff and a generation tariff. The export tariff pays users for 

the energy they generate and then export to the national grid, which has been steadily worth 
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approximately 4 pence per kilowatt hour (4p/kWh) for the last decade. The generation tariff, on the 

other hand, pays users a rate for the electricity they generate overall. This rate varies across technologies 

and years, starting at almost 50p/kWh in the first year of the tariff for solar technologies and 35p for 

wind, before being phased down to less than 5p/kWh by 2020. Once an installation is registered under 

the feed-in-tariff, the user is locked into their tariff rate for a period of 20 years. 

Exploration of the distributional impacts of the feed-in-tariff in the UK has demonstrated that, 

as per wider research, inequalities exist in who benefits from the feed-in-tariff. The most comprehensive 

of these so far, conducted by Grover and Daniels (2017) in England and Wales, finds that payments for 

household-level solar PV installations have flowed consistently into wealthier groups and areas, with 

lower income areas and areas of higher deprivation lagging behind, revealing a substantial and 

persistent inequality as per the wider research. For this important insight, however, work thus far into 

understanding the distributional impacts of the feed-in-tariff in the UK has omitted investigation of 

Scotland, which itself is a pertinent and interesting case. 

With the 26th Committee of the Parties (COP26) due to arrive in Glasgow later this year, the 

Scottish Government has redoubled its explicit commitment to ensuring a “just” transition away from 

fossil fuels, after long positioning itself as a global renewable energy leader (Scottish Government, 

2019). With support from the Community and Renewable Energy Scheme (CARES) alongside the UK 

government’s feed-in-tariff, the Scottish Government has also made a concerted effort in the last decade 

to actively promote the uptake of small-scale renewable energy. Targets were initially set to achieve 

500MW installed small-scale capacity by 2020: this target was extended to 1000MW after the 500MW 

landmark was reached 5 years early (Energy Saving Trust, 2015). Small-scale renewable generation in 

Scotland today now stands at 732MW of operational capacity across household, community, industrial, 

and business installations (Energy Saving Trust, 2020), which equates to approximately 6% of total 

installed renewable capacity (Scottish Renewables, 2020). This has been partly achieved through 

supporting the Local Energy Scotland consortium, who manage the CARES programme to support and 

advise those aiming to access the feed-in-tariff for local energy systems. With these dual commitments 

to small-scale renewables and ensuring a just transition, along with ambitions to support heat 

decarbonation in homes through the phasing out of gas boilers and promotion of heat pump 
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technologies, understanding the distributional implications of the feed-in-tariff for the Scottish context 

can help both the Scottish and UK Governments shape fair and equitable clean energy policies designed 

to support the uptake of low-carbon technologies moving forward. 

 

4. Data 

Two key datasets were combined for the analysis: the Scottish Indices of Multiple Deprivation (SIMD) 

and OFGEM feed-in-tariff registration information. These two datasets provide data at SIMD data-zone 

level (more in section 3.1), which is the spatial unit by which the two sets of data were merged. 

 

4.1    Scottish Indices of Multiple Deprivation 

The SIMD data is collected by the Scottish government every 4 years and includes 38 indicators 

of deprivation across 7 categories of income, employment, health, education, crime, housing and access 

to services (Scottish Government, 2020). This data is divided into 6,976 data-zones of 400-1100 people 

per data-zone, covering the entirety of Scotland and providing the key socioeconomic information for 

the analysis. By using data at this level, we can glean high-resolution insights into the distribution of 

the feed-in-tariff at a very local level, allowing for a more realistic comparison of distribution across 

data zones of FiT payments to community-owned versus household-owned installations.  

 

4.2    Feed-in-tariff data  

Small-scale energy systems data was collected from OFGEM feed-in-tariff registrations. Feed-

in-tariff data was scraped using Python from a Renewable Energy Foundation (2020) database linked 

to the central OFGEM register, which has information on all FiT-registered small-scale renewable 

energy systems below 5MW in the UK. This information includes post code, size of installation, type 

of technology, ownership, parliamentary constituency and local super output area (LSOA), which 

corresponds to SIMD data zones in the case of Scotland. Because the analysis focusses on Scotland and 

because LSOA data does not match across all parts of the UK, non-Scotland cases were dropped, 

resulting in a total of 56,274 installations. All commercial and industrial installations were then likewise 

dropped, along with hydropower to allow for a more direct solar and wind comparison, leaving a dataset 
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of 26,218 household and community wind and solar installations. These installations were then 

aggregated to SIMD data-zone (LSOA) level and merged together by data-zone with the SIMD data. 

The number of installations and total capacity in megawatts disaggregated by ownership and technology 

type is given in Table 1.  

 
Ownership Solar Wind Total 
   

Number of installations 
 

Household 8,922 14,345 23,267 

Community 2,332 619 2,951 

Total 11,254 14,964 26,218 

    

  Capacity (MW)  

Household 221.53 220.96 442.49 

Community 112.05 177.73 289.78 

Total 333.58 398.69 732.27 

Table 1. Number of installations and overall capacity (MW). 
 

From Table 1, a few things are immediately apparent. First, there are substantially more 

household installations overall than community energy systems, which is to be expected. In total, there 

are 23,267 household systems versus 2,951 registered community assets. However, what is also clear 

is that community energy assets are typically of a much larger size: the average community installation 

capacity is 125.64kW, versus 22.54kW for household-level assets. Again, this is to be expected since 

household-level assets are designed generally only to serve single households, while community energy 

systems are generally designed to generate locally and create more significant revenue streams for 

community benefit. 

 

4.3   Dependent variable 

The main dependent variable of the descriptive analysis is the total amount of tariff payment to 

each data-zone in British pounds in the most recent year available (2020). This figure was then divided 

by data-zone population to give tariff per capita (TARIFFpc) as the main dependent variable of the 

regression model. Per capita was opted for as data-zone populations can vary quite significantly from 
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400-1100, and so the per capita measure allows for better standardisation and more comparative 

interpretation within the regression model. 

 

4.4    Independent variables 

The key independent variable of interest from the SIMD was deprivation decile, which is a 

composite overall measure of deprivation based on each of the included variables ranging from 1 (most 

deprived) to 10 (least deprived), with an equal number of data-zones in each decile. Two other variables 

were included in the main regression models: the rate of homeownership and a spillover variable to 

capture spatial diffusion. Previous research finds that the number of people who own their homes 

outright within an area increases the likelihood of them installing a household energy system. As such, 

this was included within the main model to control for these effects. Other variables, such as social 

class, education and employment, were also considered but found to be strongly collinear with 

homeownership and income deprivation, and so were excluded in the model. A final spillover proxy 

variable was included as per Grover and Daniels (2017), which takes the total amount of installed FiT 

capacity within a data-zone and subtracts it from the overall capacity within the next-highest geographic 

area (known as “intermediate zones” in the case of Scotland). 

 

Name Description Unit N Min. Max. Mean SD 
        
Tariff* Total amount of tariff payment to 

a data-zone in the most recent 
year (2020) 
 

£ 6,796 0 542,869.40 20,843.94 1,735.40 

Tariff per 
capita* 

Total amount of tariff payment 
per head of population to a data-
zone in the most recent year 
(2020). 
 

£ 6,976 0 848.86 28.42 24.44 

Deprivation 
decile 

Deprivation decile as per the 
SIMD, where 1 = most deprived 
and 10 = least deprived 

Decile 6,976 1 10 5 1 

Spillover Total FiT capacity within next-
highest geographic area, minus 
data-zone capacity 
 

kW 6,796 0 18,859.80 357.38 1,099.68 

Homeowner Proportion of people within the 
data-zone who own their homes  
 

% 6,796 0 54.18 27.56 0.98 

        
*Variables also disaggregated by ownership (household, community) and technology (solar, wind). 
 
Table 2. Variable overview. 
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5. Methods 

Two approaches were used to analyse the data. First, tariff by deprivation deciles is visualised in a series 

of maps and descriptive charts, allowing for a visual comparison of the benefits of each system and how 

they are distributed across deprivation groups. 

Second, a random effects within-between (REWB) regression was used to explore potential 

statistically significant differences across these installation types. In the SIMD data, data-zones (small 

areas of 400-1100 people) are each situated within 32 larger local authority areas. Differences are 

expected to exist across these local authority areas: local authority areas in Scotland can vary drastically 

in their geography, population and demographic make-up, while local councils themselves can have 

substantive differences in bureaucratic processes, planning procedures, councillors and executives with 

diverse priorities relative to local energy, and different levels of available funding. As such, various 

fixed and mixed effects models were tested to account for these differences clustered by local authority. 

Using a Hausman test, it was established that the unobserved variance at local authority-level is 

correlated with included independent variables, and so pure random effects were deemed inappropriate. 

However, while a researcher may typically choose fixed effects in this case, this is not the only 

option available. Fixed effects are useful in controlling for unobserved differences across clusters yet 

are susceptible to bias and can omit considerable amounts of information. Random effects within-

between (REWB) models, on the other hand, are a specification of random effects which does the work 

of both fixed and mixed models, but which eliminates the issue of independent variables being 

correlated with the grouping variable by cluster de-meaning the independent variables and including 

the cluster mean of each respective variable as a control. In this case, this means removing the local 

authority mean from the deprivation, homeownership and spillover variables and including those means 

as a set of independent control variables within the model. REWB models perform more efficiently in 

simulation studies, reduce biases of both fixed and purely random effects models, produce cluster-

robust standard errors, and allow for a greater degree of analytical flexibility (Bell et al., 2019; Dieleman 

and Templin, 2014; Fairbrother, 2016; Lüdecke, 2019). Given these benefits, Bell et al. (2019) 

recommend REWB as a starting point for any multi-level analysis. 

The general specification of the model is as follows: 
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𝑦!" =	𝛽# +	𝛽$(𝑥!" −	�̅�") +	𝛽%&'()''*�̅�" +	𝑢" + 𝜖!" 

(2) 

Where yij is the tariff per capita per data-zone i within a local authority area j; 𝛽$(𝑥!" −	�̅�") is 

the coefficient on the cluster (local authority) de-meaned independent variable x; 𝛽%&'()''*�̅�" is 

coefficient of the cluster-level mean variable, which effectively eliminates the correlation between the 

independent variables and the cluster effect; uj is the random intercept on local authority area; and 𝜖ij 

are finally the data-zone level residuals, which are assumed to be normally distributed.  

Analysis was conducted using the lme4 package in R (Bates et al., 2015). REWB are easy to 

fit in most statistical software packages: they are done simply by specifying a random effects model 

and including the cluster-level mean of the explanatory variable to absorb the variance typically 

managed by fixed effects (Bell et al., 2019). Results of other model specifications and robustness checks 

can be found in the Appendix. Across all models – no effects, simple random effects, random effects 

on multi-member wards, nested random effects on multi-member wards within local authority areas 

and fixed effects – the relationships hold in significance and direction, with REWB clustered by local 

authority area performing best on both Akaike Information Criterion (AIC) and Analysis of Variance 

(ANOVA) results in model testing. As such, the REWB model is opted for in the main analysis. 

 

6. Results 

Tariff payments in £ in the most recent year (2020) is mapped by data-zone in the figures below, with 

deprivation also mapped beneath for reference. Figure 1 shows mapped household and community tariff 

payments per data-zone side-by-side: Figure 2 gives deprivation levels, while Figures 3 and 4 then show 

household tariff payments and community tariff payments respectively, with the denser local authority 

areas of Dundee, Aberdeen, Glasgow, and Edinburgh enhanced to give fuller detail. These areas have 

a high number of very geographically small data-zones and so appear somewhat blurred on the map. 

Brighter green-yellow colours represent higher levels of tariff payment within a data-zone, while darker 

colours mean less benefit. In Figure 2, lighter colours represent lower levels of deprivation (or higher 

levels of affluence) and vice versa. 
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Fig. 1. Feed-in-tariff payments to each SIMD data-zone in 2020 (left: household, right: community). 

 

 
Fig. 2. SIMD deprivation decile by data-zone (1 = most deprived, 10 = least deprived). 

 

As per the data overview, there is a far greater number and spread of household installations 

compared to community registered systems. The highest benefit household systems are consistently in 

the north and north-east of the country. Given that these are more open, rural areas with many wealthy 

villages and farms (and great natural capacity for wind), this is to be expected. Taken in comparison to 
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the deprivation map, these areas are also areas of lower deprivation, giving some initial indication that 

more affluent places may be benefitting from the feed-in-tariff more consistently than deprived areas. 

There is then likewise some concentration of household in the Western Isles and Orkney to the north, 

where the conditions for wind energy are ideal. 

In contrast, there are simply fewer community energy systems and so the right-hand map is the 

darkest colour in general, representing that those areas received no community feed-in-tariff payments 

whatsoever (no community energy system generates less than £5,000 per year). Yet, where there are 

community installations, tariff payments are mostly in the higher categories. That is, community 

registered energy installations are worth over £50,000 per year in tariff payments to most of the areas 

in which they are situated. Household feed-in-tariff payments, on the other hand, has a more consistent 

range across the map, with more household installations spread across more data-zones overall. Since 

community energy systems tend to be larger as per Table 1, this is also to be expected.  

 
Fig. 3. Household feed-in-tariff payments in Scotland in 2020 by SIMD data-zone. 
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Fig. 4. Community feed-in-tariff payments in Scotland in 2020 by SIMD data-zone. 

 

5.1    Deprivation groups 

To give a clearer picture of how feed-in-tariff payments have been shared across deprivation 

groups, feed-in-tariff payments are broken down by SIMD deprivation decile in Fig. 5. In total, feed-

in-tariff payments amounted to £14,544,560 for households and communities in Scotland in 2020: of 

this total, payments to household systems were approximately £9,407,200 annually, with community 

installations receiving £5,137,3691 in feed-in-tariff payment per year.  

From the blue left-hand figure, there is a clear and considerable skew towards less-deprived 

groups in the flow of household FiT payments as anticipated. This peaks at FiT being worth over 

£500,000 per year for groups 6, 7 and 8, before tailing off somewhat for the very least deprived groups, 

in line with other findings by Grover and Daniels (2017) in England and Wales. 

 

 
1 These figures are purely payments made to assets registered as community systems and do not account for 
grants or loans, for how money is transferred and spent, nor for the cost of system installation. 
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Fig. 5. Feed-in-tariff by deprivation decile and ownership type. 

 
The purple right-hand figure gives the equivalent breakdown of annual FiT payments by 

deprivation deciles for community installations, from which there is quite an immediate difference. 

Where the left-hand figure shows a stark and obvious skew towards least deprived groups, community 

feed-in-tariff payments have flowed much more into deprived groups (4 and 5 in particular), providing 

tentative support for the main hypothesis of the paper – that community energy systems are generating 

revenues for more deprived groups than household, household-level assets. These distributions are 

broken down by technology type as follows. 

 

5.2    Technological distribution 

 
Fig. 6. Household feed-in-tariff by deprivation decile and technology. 

 



 18 

Fig. 6 shows the distribution of household FiT benefit by deprivation groups and technology. 

Solar PV (left) has clearly been worth less overall benefit than wind (right) due to the higher capacity 

for wind in Scotland and because a larger proportion of wind installations were registered on earlier, 

higher tariff payment rates. Payments for solar PV have flowed more into more deprived areas more so 

than wind in general, although this distribution is still very unequal. Both still are concentrated in the 

lower deprivation (higher income) groups compared to all others. This is especially pronounced for 

wind, with a substantially higher amount of FiT flowing even more heavily into those less deprived, 

more affluent groups. 

 

 
Fig. 7. Community feed-in-tariff by technology (left: solar, right: wind). 

 

For community installations, the benefits of wind technologies seem somewhat more evenly 

shared with some concentration in groups 4 and 5, although with extremely little FiT payment flowing 

into the lowest groups (and none whatsoever in group 1). Community solar feed-in-tariff payments, 

however, has flowed more into groups of higher deprivation, with a concentration in groups 3 and 4 

and a greater share of benefit within the very lowest groups. While still lower in scale than household 

or wind, this suggests that community solar projects may be having some redistributive success. These 

descriptive statistics thus provide some evidence for the different distributions of FiT payments by 

ownership and technology type. Yet they are without statistical investigation at this point. 
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7. Regression analysis 

Results from the main regression analyses are thus provided in Table 3, wherein the cluster de-

meaned TARIFFpc (tariff payments per capita per data-zone in the most recent year) is included as the 

key dependent variable. Six models were run in total: one for each ownership and technology type. In 

every case, conditional R2 is increased by the addition of random effects, demonstrating that unobserved 

differences across local authority areas account for a substantial proportion of variance within the data. 

This increase in conditional R2 is especially pronounced for household and community solar, suggesting 

that benefit from solar overall is more beholden to those unobserved local authority-level differences 

than wind. Tau (τ00) represents the variation between the individual local authority intercepts and the 

average overall intercept; from this information, levels of tariff payment per capita vary most 

substantially across local authority areas in the cases of household wind (τ00 = 0.76) and community 

solar (τ00 = 0.79). 

 

DV: tariff payment 
per data-zone per 
capita 

Household Community 

Predictors TARIFFpc Solar Wind TARIFFpc Solar Wind 

(Intercept) -2.70 *** -3.12 *** -4.55 *** -3.70 *** -3.65 *** -6.10 *** 

Deprivation decile 
(log) 

-1.59 *** -1.60 *** -1.74 *** 1.02 *** 1.11 *** -1.25  

Homeowner. 0.23 *** 0.17 ** 0.32 *** 0.31 *** 0.32 *** 0.30 * 

Spillover 1.06 *** 0.65 *** 0.41 *** 0.10 * 0.01  0.20 ** 

Random Effects 
τ00 0.26 Council_area 0.51 Council_area 0.76 Council_area 0.66 Council_area 0.79 Council_area 0.44 Council_area 

N 32 Council_area 32 Council_area 32 Council_area 32 Council_area 32 Council_area 32 Council_area 

Observations 6976 6976 6976 6976 6976 6976 

Marginal R2 
(Conditional R2) 

0.251 
(0.311) 

0.10 
(0.222) 

0.391 
(0.509) 

0.054 
(0.214) 

0.030 
(0.220) 

0.276 
(0.362) 

* p<0.05   ** p<0.01   *** p<0.001 
Table 3. Random effects within-between models. 
 

For the purposes of interpretation, deprivation deciles were reversed, so that 10 = most deprived 

and 1 = least deprived. This was done to make the interpretation of the regression more intuitive. These 
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models broadly support the descriptive findings. In every model except the last, levels of deprivation 

are significant in predicting levels of FiT payment at the p < 0.001 level. For all household installations, 

higher levels of deprivation are associated with lower levels of household feed-in-tariff payments (ß = 

-1.59 overall, representing an average reduction of £1.59 per capita per increase in deprivation decile, 

relative to the mean TARIFFpc of £28.42 overall). These findings lend strong support to both H1 and 

H2 respectively. Levels of homeownership within a data-zone are also a consistently significant and 

positive predictor: redoubling findings from previous work, this suggests that data-zones are likely to 

see higher rates of feed-in-tariff payment where more individuals within the data-zone own their homes. 

Spatial spillover effects are finally significant for all three household models. 

The next three models give the results of the regression on community FiT installations. For 

community wind systems, it appears that the effect of deprivation is more precarious than in the 

household case, and without significance in the data. The effect of deprivation for community solar PV 

and community overall, however, is completely reversed compared to household models: that is, higher 

levels of deprivation are associated with higher levels of tariff payments from community and 

community solar systems (ß = 1.10 for total community tariff payments, representing an average 

increase of £1.10 per capita per deprivation decile, relative again to the mean TARIFFpc of £28.42 

overall). Coupled with the descriptive findings, this statistically significant relationship points towards 

more deprived, lower income areas receiving higher shares of FiT payment under community systems. 

In each community model, homeownership is likewise associated with an increase in FiT 

benefits, significant at the p < 0.001 level. Spatial spillover effects from overall small-scale distribution 

are finally somewhat less clearly influential, with significance varying across the three models. The R2 

accounted for in the case of community installations is also smaller overall than for household 

installations (21.4% in the case of community overall compared to 31.1% household overall): this 

suggests that, while each independent variable is significant, more of the household tariff payment is 

explained within the data than community energy systems. Given there are substantially fewer data-

zones with community energy installations and that the level of benefit overall is around double in the 

case of household systems, this is to be expected. 

 



 21 

8. Discussion 

Overall, then, results from the analysis demonstrate that significant, substantive differences exist in the 

distribution of payments under the feed-in-tariff between household and community energy systems 

that had previously gone uncovered in the key literature. Payments to household-owned installations 

are highly concentrated in mid-higher socioeconomic (lower deprivation) groups in every case. This 

disparity is especially pronounced for household-level wind, with rooftop solar PV likewise uneven 

although somewhat less drastically so. In the case of community energy installations, however, 

payments have flowed much more into lower income, higher deprivation areas. Although the statistical 

relationship with community wind is insignificant, community solar PV appears to significantly favour 

areas of higher deprivation, suggesting that community groups pushing solar PV installations have had 

some success in bringing feed-in-tariff benefits to lower-income communities.  

Payments from the feed-in-tariff have also been concentrated in all situations in Scotland in 

areas with high levels of homeownership. This is in line with previous empirical work. This suggests 

that, even in community energy projects, areas with high numbers of renters appear to benefit less 

compared to areas with higher numbers of homeowners (even for community solar which has the 

greatest capacity in theory for combatting this). One reason for this may be that people who own their 

homes in an area are more likely to be longstanding residents and thus more likely to participate in a 

community initiative, although this is not explored further here. Spatial spillover effects are lastly 

significant for household installations in particular, again in line with previous empirical work, 

suggesting that some element of peer diffusion is at play between neighbours and data-zones in close 

proximity to one and other. 

This analysis thus adds a new insight to the literature which has repeatedly demonstrated the 

inequalities in household-level systems, but which had so far overlooked the wider distributional 

implications of community energy systems. Although this analysis does not extend to explaining how 

community FiT payments are realised (be that community project funding, regeneration, new jobs etc) 

or for whom directly, which qualitative case studies can help to unpack, this analysis shows that 

community energy projects have tended to be located in more deprived areas and neighbourhoods than 

household-level systems.  
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8.1    Limitations 

For these important findings, the paper has some obvious limitations. First, while taking place 

at a very high spatial resolution, the analysis still focusses on data-zones rather than individuals or 

households specifically. As such, it is restricted in both the data available and in its ability to understand 

individual impacts and motivations, within-area inequalities, gendered or racial disparities, or wider 

mechanisms at play in the distribution of feed-in-tariff access and benefits. What it demonstrates is that 

community energy projects have tended to be located in deprived areas. Dedicated survey research and 

qualitative investigation with a focus on the impact and benefit of the policy for different groups and 

individuals would unpack these issues much more robustly and bring richer, more rounded insights to 

the table. Second, the paper only covers Scotland: while this is also a novelty of the research and the 

statistical findings are robust and generalizable to a degree, descriptive statistics and distributional 

analysis are only immediately applicable to the Scottish context. More comparative work between 

ownership types, technologies and national contexts could provide a deeper, more expansive 

perspective. 

 

9. Conclusion and policy implications 

These findings have considerable implications for policymakers in Scotland and the UK first and 

foremost. First, they demonstrate that payments from household-level feed-in-tariff installations in 

Scotland have flowed into higher income areas. Although the rapid expansion of decentralised energy 

generation is undoubtedly great progress in combatting the climate emergency, the distribution of the 

benefits of these technologies is at odds with the Scottish Government’s commitment to a just energy 

transition, with more deprived groups and areas at risk of being unwittingly left behind in the rapid 

transition process. Even in the case of community energy, the very lowest groups are still largely 

excluded. Recent Scottish Government and local authority initiatives to support the decarbonisation of 

electricity and heat in social housing stocks does show real promise for addressing some of this 

inequality, although this still poses the issue of reaching lower-income socioeconomic groups in the 
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private owned and rented sector. A more concerted effort to engage these groups directly may help to 

expand these benefits. 

Importantly, the new findings from this paper suggest that bringing low-carbon technologies 

and their benefits to deprived areas could be aided by better supporting community energy projects, 

which have tended to locate in more disadvantaged areas – particularly in the case of community solar. 

This is a lesson not just for Scotland but for any government working with or considering any kind of 

opt-in grant or subsidy scheme for low-carbon technologies in future. Because community groups can 

absorb the more daunting financial, political and informational burdens of accessing these schemes and 

given their existing local ties, they are well-placed to assist to bring at least some of that benefit to areas 

with a high penetration of lower-income, vulnerable and marginalised groups. 

Dedicated financial support and priority from local and national governments to help support 

community energy in these areas can thus help to facilitate a more equitable distribution of low-carbon 

technology schemes. This can also be effective in promoting grant and subsidy initiatives generally 

such as the doomed UK government Green Homes Grant (UK Government, 2020), which aimed to 

provide up to £5,000 to individuals for housing retrofit. While the Green Homes Grant has inbuilt 

priority for lower income households (and has already been condemned), ensuring that these households 

know of schemes like this in the first place and are equipped to navigate the application process can be 

bolstered by systematically supporting local actors to engage in outreach and support where feasible. 

Third and finally, as the feed-in-tariff is now closed in the UK, there will be limited incentive 

for people to invest in small-scale renewables at all; without obligation to the now more stringent EU 

Directive for Electricity (EU) 2019/944, there is also lesser formal political pressure for the UK 

government to make generous low-carbon technology subsidies for households and communities post-

Brexit. While the new Smart Export Guarantee has been established to take its place, this is managed 

almost entirely by energy companies who have autonomy over tariff rates, while the main generation 

tariff is to be dropped completely. Previous incentives are thus considerably diminished for any group 

to now participate in low-carbon technology adoption, or for community groups to take on the work of 

establishing a community energy project. This again favours those individuals who are predisposed to 

new, clean technologies; who can afford those technologies; and those who signed up to the feed-in-
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tariff in its early years who are now positioned to benefit from the initial 20-year contract for another 

decade, widening the gap even further. While Scotland appears to be making some effort to redress this 

with more direct initiatives in social housing, promotion of small-scale renewables and participation in 

decarbonisation schemes more broadly will require an approach that is centrally considerate of the 

distributional implications of these policies (as well as the immediate financial and environmental ones) 

and with direct, targeted local engagement if we are to ensure that nobody is left behind in an essential 

and equitable clean energy transition. 
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Appendix A. No effects. 

  TARIFFpc Solar Wind TARIFFpc Solar Wind 

Predictors ß (S.E.) ß (S.E.) ß (S.E.) ß (S.E.) ß (S.E.) ß (S.E.) 

(Intercept) -2.55 *** -3.01 *** -4.29 *** -3.59 *** -3.54 *** -6.00 *** 

Deprivation decile. (log) -1.40 *** -1.60 *** -1.74 *** 1.30 *** 1.41 *** -1.25  

Homeowner. 0.23 *** 0.17 ** 0.32 *** 0.31 *** 0.32 *** 0.30 * 

Spillover 1.06 *** 0.65 *** 0.41 *** 0.10 * 0.01  0.20 ** 

Observations 6976 6976 6976 6976 6976 6976 

R2  0.122 0.040 0.179 0.011 0.032 0.044 

* p<0.05   ** p<0.01   *** p<0.001 

 
Appendix B. Comparison of FE, RE and REWB on overall household benefit models. 
Predictors FE RE REWB 

(Intercept) -2.16 *** -2.52 *** -2.68 *** 

Deprivation decile(log) -1.57 *** -1.59 *** -1.59 *** 

Homeownership 0.21 *** 0.17 *** 0.17 *** 

Spillover 1.06 *** 1.05 *** 1.06 *** 

Income dep.b 
  

-0.19  

Homeownership.b 
  

0.87 ** 



 28 

Spillover.b 
  

0.23 ** 

Random Effects 
τ00   0.57 Council_area 0.26 Council_area 

N   32 Council_area 32 Council_area 

Observations 6976 6976 6976 

R2 0.190 0.151 / 0.276 0.251 / 0.311 

* p<0.05   ** p<0.01   *** p<0.001 

 
Appendix C. Full fixed effect model. 

 Household Community 

  TARIFFpc Solar Wind TARIFFpc Solar Wind 

Predictors ß ß ß ß ß ß 

(Intercept) -2.16 *** -2.15 *** -5.51 *** -3.56 *** -3.54 *** -10.77  

Deprivation (log) -1.61 *** -1.62 *** -1.78 *** 1.04 *** 1.14 *** 1.31  

Homeownership 0.23 *** 0.16 ** 0.36 *** 0.31 *** 0.31 *** -0.33  

Spillover 1.06 *** 0.94 *** 0.62 *** 0.12 * 0.02  0.21 ** 

CA [Aberdeenshire] 0.15  0.10  2.51 *** 0.30  0.13  7.42  

CA [Angus] -0.01  0.19  1.91 * 0.20  0.28  -0.32  

CA [Argyll and Bute] 0.10  -0.90 * 2.84 *** 1.18 * 0.86  8.68  

CA [City of Edinburgh] -1.90 *** -2.06 *** -1.34  0.33  0.29  -0.02  

CA [Clackmannanshire] -0.79  -1.31  1.32  1.17 * 1.11  0.30  

CA [Dumfries and Galloway] 0.35  -0.18  2.97 *** 0.86  0.81  7.00  

CA [Dundee City] -0.80 * -0.88 * 0.04  -0.17  -0.24  0.25  

CA [East Ayrshire] -0.38  -0.91 * 2.53 ** -0.52  -0.97  7.70  

CA [East Dunbartonshire] -1.57 ** -1.58 ** -13.73  -1.35  -1.38  -0.25  

CA [East Lothian] -0.13  -0.12  1.59  -1.32  -1.30  -0.05  

CA [East Renfrewshire] -1.47 ** -2.19 ** 0.77  -0.50  -1.22  17.59  

CA [Falkirk] -0.96 * -1.36 ** 0.82  -0.31  -0.36  0.25  

CA [Fife] -0.38  -0.73 ** 1.82 * -1.28 * -1.62 * 16.47  

CA [Glasgow City] -0.93 ** -1.14 *** 0.01  -0.26  -0.35  0.56  

CA [Highland] 0.37  -0.32  2.91 *** -1.18  -2.29 * 17.36  

CA [Inverclyde] -1.26 * -1.72 * 0.85  -0.25  -1.45  18.85  

CA [Midlothian] -0.89  -0.94  0.64  -14.90  -15.93  0.21  

CA [Moray] 0.57  0.28  2.52 ** -1.31  -1.29  -0.16  

CA [Na h-Eileanan an Iar] 1.49 *** -1.85  4.52 *** 2.04 *** 0.31  10.84  
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CA [North Ayrshire] -0.67  -1.33 ** 1.91 * 0.86  0.79  0.24  

CA [North Lanarkshire] -1.54 *** -2.14 *** 0.80  -0.89  -0.96  0.45  

CA [Orkney Islands] 0.72  -2.54 ** 3.28 *** 1.09  -16.34  19.22  

CA [Perth and Kinross] 0.25  0.24  2.55 *** 0.51  0.27  17.76  

CA [Renfrewshire] -1.34 ** -1.42 ** -13.09  0.66  0.60  0.20  

CA [Scottish Borders] 0.75 ** 0.91 *** 1.94 * -15.17  -16.12  -0.29  

CA [Shetland Islands] 1.46 *** -13.84  4.44 *** 0.91  0.23  18.86  

CA [South Ayrshire] -0.51  -0.88 * 1.80 * -15.17  -16.21  -0.06  

CA [South Lanarkshire] -0.44  -1.02 *** 2.17 ** 0.36  0.25  16.69  

CA [Stirling] 0.14  0.25  1.80 * 1.48 ** 1.40 ** 18.37  

CA [West Dunbartonshire] -1.33 * -1.15 * -13.13  -15.12  -16.14  0.34  

CA [West Lothian] -0.54  -0.72 * 0.78  -0.11  -0.38  17.41  

Observations 6976 6976 6976 6976 6976 6976 

R2 0.202 0.089 0.492 0.241 0.172 0.516 

* p<0.05   ** p<0.01   *** p<0.001 

 
Appendix D. Random effects on MMW. 

  TARIFFpc 
household Solar Wind TARIFFpc 

community Solar Wind 

Predictors ß ß ß ß ß ß 

(Intercept) -2.70 *** -3.11 *** -4.33 *** -3.83 *** -4.03 *** -10.58 *** 

Deprivation (log) -1.59 *** -1.41 *** -1.87 *** 1.04 *** 1.20 *** -1.82  

Homeownership 0.30 *** 0.17 ** 0.44 *** 0.41 *** 0.36 *** 0.20  

Spillover 1.06 *** 1.03 *** 0.62 *** 0.17 *** 0.02  0.43 *** 

Random Effects 
τ00 0.65 MMWname 0.85 MMWname 2.01 MMWname 0.75 MMWname 0.82 MMWname 37.90 MMWname 

N 351 MMWname 351 MMWname 351 MMWname 351 MMWname 351 MMWname 351 MMWname 

Observations 6976 6976 6976 6976 6976 6976 

Mar. R2 / Con. R2 0.176 / 0.311 0.079 / 0.269 0.268 / 0.546 0.042 / 0.220 0.032 / 0.224 0.028 / 0.922 

* p<0.05   ** p<0.01   *** p<0.001 

 
Appendix E. Nested random effects, MMW within local authority areas. 

  TARIFFpc 
household Solar Wind TARIFFpc 

community Solar Wind 

Predictors ß ß ß ß ß ß 

(Intercept) -2.70 *** -3.12 *** -4.33 *** -3.84 *** -4.03 *** -10.81 *** 

Deprivation (log) -1.69 *** -1.61 *** -1.87 *** 1.30 *** 1.37 *** -1.91  

Homeownership 0.30 *** 0.17 ** 0.44 *** 0.41 *** 0.36 *** 0.13  
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Spillover 1.06 *** 0.65 *** 0.41 *** 0.17 *** 0.02  0.34 * 

Random Effects 

τ00 0.65 Council:MMW 0.85 Council:MMW 1.99 Council:MMW 0.77 Council:MMW 0.82 Council:MMW 44.62 Council:MMW 

N 32 Council 32 Council 32 Council 32 Council 32 Council 32 Council 
 

351 MMW 351 MMW 351 MMW 351 MMW 351 MMW 351 MMW 

Observations 6976 6976 6976 6976 6976 6976 

Mar. R2 / Con. R2 0.177 / 0.312 0.079 / 0.269 0.270 / 0.545 0.041 / 0.223 0.031 / 0.225 0.024 / 0.933 

* p<0.05   ** p<0.01   *** p<0.001 

 
Appendix F. ANOVA between RE and REWB models (justifying the REWB). 
Data: d 
Models: 
model_re: benefitpc~ deprivation.log + owned + spillover + (1 | Council_area) 
model1: benefitpc ~ deprivation.log + owned + spillover + deprivation.log _between +  
model1:     owned_between + spillover_between + (1 | Council_area) 
                  npar    AIC       BIC        logLik     deviance  Chisq   Df.   Pr(>Chisq)     
model_re    5       3656.0   3690.2    -1823.0   3646.0                          
model1        8       3643.4   3698.2    -1813.7   3627.4      18.615  3  0.0003283 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
 
 
 
Appendix G. REWB without homeownership variable. 
 

		 TARIFFpc	
household	 Solar	 Wind	 TARIFFpc	

community	 Solar	 Wind	

Predictors	 	 	 	 	 	 	

(Intercept)	 -2.60	***	 -3.02	***	 -4.06	***	 -3.68	***	 -3.91	***	 -6.46	***	

Deprivation	(log)	 -1.43	***	 -1.40	***	 -1.84	***	 1.18	*	 1.22	**	 -1.43		

Spillover	 1.08	***	 0.64	***	 0.43	***	 0.13	**	 0.03		 0.21	**	

Random	Effects	
τ00	 0.41	Council_area	 0.51	Council_area	 1.50	Council_area	 0.86	Council_area	 0.82	Council_area	 2.36	Council_area	

N	 32	Council_area	 32	Council_area	 32	Council_area	 32	Council_area	 32	Council_area	 32	Council_area	

Observations	 6976	 6976	 6976	 6976	 6976	 6976	

Mar. R2 / Con. R2	 0.235	/	0.319	 0.103	/	0.224	 0.326	/	0.537	 0.020	/	0.223	 0.012	/	0.210	 0.146	/	0.502	

*	p<0.05			**	p<0.01			***	p<0.001	
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