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See pages iv - xix 

Public introduction 

 

Subsurface Evaluation of CCS and Unconventional Risks (SECURe) is gathering unbiased, 
impartial scientific evidence for risk mitigation and monitoring for environmental protection to 
underpin subsurface geoenergy development. The main outputs of SECURe comprise 
recommendations for best practice for unconventional hydrocarbon production and geological 
CO2 storage. The project is funded from June 2018–May 2021. 

The project is developing monitoring and mitigation strategies for the full geoenergy project 
lifecycle; by assessing plausible hazards and monitoring associated environmental risks. This is 
achieved through a program of experimental research and advanced technology development 
that includes demonstration at commercial and research facilities to formulate best practice. We 
will meet stakeholder needs; from the design of monitoring and mitigation strategies relevant to 
operators and regulators, to developing communication strategies to provide a greater level of 
understanding of the potential impacts. 

The SECURe partnership comprises major research and commercial organisations from 
countries that host shale gas and CCS industries at different stages of operation (from permitted 
to closed). We are forming a durable international partnership with non-European groups; 
providing international access to study sites, creating links between projects and increasing our 
collective capability through exchange of scientific staff. 

 

Executive report summary 
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Introduction  

During SECURe, two major developments led to a re-focus of work in WP 6.2. Firstly, Government 
moratoria on shale gas extraction in European countries meant that the prospect of large-scale extraction 
of natural gas through hydraulic fracturing receded. Secondly, European Governments committed to carbon 
neutrality targets by mid-21st Century, ensuring that shale gas extraction is unlikely to form a part of national 
energy policies (at least not without CO2 capture and storage (CCS) also being implemented and this has 
never been part of a (proposed) shale gas development). The initial proposal to investigate public and 
stakeholder perceptions of shale gas extraction was rapidly taken-over by events. Key stakeholders at the 
local and regional scales in the UK advised against investigating responses to hydraulic fracturing as they 
felt it was already widely known from experience (backed by extensive quantitative and qualitative 
research) that there is extensive opposition from members of the public and communities to such 
developments. It was proposed to shift attention to geothermal energy as a rapidly emerging sub-surface 
sustainable energy option where many of the same issues of potential adverse public responses also arise 
as they do for hydraulic fracturing. This shift was supported by local government stakeholders consulted in 
the UK, who felt that it would provide them with useful intelligence about an emerging technology in the 
search for sustainable low-carbon heat options. 

In March 2020, the global CV19 pandemic further affected plans, since in-person qualitative research was 
no longer possible. The WP6.2 team transitioned, therefore, to a fully online approach and it was decided 
that a remotely delivered survey would best meet the needs of the project. While the focus in both Poland 
and the UK was geothermal energy, each team focused upon the distinctive national contribution which, in 
Poland, was existing mid-depth geothermal opportunities while in the UK it was the extraction of heat from 
mine waters (termed here mine-water heat geothermal or MWHG). 

 

Comparison of the UK and Polish Samples with respect to 
perceptions of mine water geothermal  
 

Similar surveys were utilised in both the UK and Poland though there were important differences. The first 
draft of the survey was prepared by the UK team and then further adapted by both the UK and Polish 
teams. The main differences, and the rationale behind these differences, are described below.  

(1) The Polish team decided to shorten the length of the survey in response to the pilot survey which 
suggested that respondents required a shorter survey with less information provided. Therefore, 
some questions that were in the UK survey were removed. 

(2) The Polish team also shortened the information provided on geothermal energy during the survey 
compared to the UK.  

(3) The method for delivery of the survey differed, with use of existing panels in the UK from across 
all postcodes located in former coal mining areas compared with computer-assisted web 
interviews (CAWI) employed in Poland that were concentrated on three coal mining regions.   

(4) The UK survey was statistically representative of the UK population whereas the Polish samples 
were representative of the populations within three voivodeship - (Górny) Sląsk, Dolny Slask and 
Lubelskie - located in the three main coal fields in Poland.  

(5) The overall sample sizes were similar (approximately 1500 in Poland and 2000 in the UK).  
(6) Numerous revisions were made to the surveys in both countries in order to tailor the survey to the 

needs of each context.  
(7) The responses in both countries cannot be directly compared in a statistical sense therefore, due 

to sampling differences, variation in information provided and in the precise wording of survey 
questions.  
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(8) Some questions are the same or so similar that a meaningful comparison can be attempted, 
however (though not in the statistical sense) and this work is done below. 
 

AWARENESS OF GEOENERGY AND OF MINE WATER HEAT GEOTHERMAL   

In both the UK and Polish surveys, awareness and knowledge of geoenergy and mine water heat 
geothermal (MWHG) was asked prior to any information being provided.  

Awareness of extracting heat from below the ground (i.e. geothermal energy) is higher in Poland (90%) 
than in UK (70%), though in both countries only about 10% indicate that they know a ‘fair amount’ or a 
‘great deal’. The % of respondents who know ‘nothing at all’ is higher in the UK (30%) than in Poland (10%). 
While the % of respondents who have ‘heard of it but know nothing about it’ is similar in both countries (c. 
30%). The main difference occurs in the ‘know a little’ response, where the sample in Poland is c. 20% 
higher than in the UK. 

Awareness of mine water heat geothermal (MWHG) is lower than for geoenergy in general in both 
countries. 60% of UK respondents indicate that they ‘know nothing at all’ about mine water heat geothermal, 
while the % is somewhat lower in Poland (at 48%). In both countries, only 5 or 6% of respondents stated 
that they know a ‘fair amount’ of a ‘great deal’.  A higher % of Polish respondents report that they ‘know a 
little’ about MWHG (19%) compared with the UK (14%), and likewise more Polish than UK respondents 
have heard about MWHG but ‘know nothing about it’ (28% versus 20%).  

In summary, awareness of geothermal is high in both countries (90% in Poland, 70% in UK), though those 
who indicate also having some knowledge is lower (60% in Poland, 40% in UK).  Awareness of MWHG is 
lower than of geothermal in general (52% in Poland, 40% in UK), with those possessing knowledge (self-
declared) even lower (25% in Poland, 20% in UK).   

 

OVERALL PERCEPTION OF MWHG BEFORE INFORMATION HAS BEEN PROVIDED  

Prior to any information on geothermal heat or MWHG being provided, the question was asked: ‘What is 
your current opinion on the role of extracting heat from water underground in coal mines?’  80% of 
respondents were supportive in Poland while in the UK it was considerably lower at 53%. Only 3.5% were 
against MWHG in Poland, while it was three times larger in the UK at 11%. 16% stated ‘don’t know’ in 
Poland while, in the UK, this response was twice as large at 36%. ‘Strongly support’ attracted 15% in the 
UK while in Poland it was at 24.5%.   

It is possible that the greater level of support for MWHG in Poland (prior to information being provided) is 
explained by the considerably higher level of awareness and knowledge of MWHG in Poland than in the 
UK. If that is the case, it would imply that awareness and knowledge of MWHG are determinants of largely 
positive perceptions. In the UK the most frequent response was ‘don’t know’. However, if we remove ‘don’t 
know’ from the sample, the ‘support’ responses constitute 83% of responses and ‘oppose’ 17%; meanwhile, 
‘strongly support’ in UK is 24% when removing ‘don’t knows’. These values are very similar to those in 
Poland.  

In both countries, therefore, those that have some awareness and knowledge of MWHG tend towards a 
positive orientation towards it. However, given that the % in support is higher than the % who know at least 
something about MWHG, the explanation of the positive attitude cannot be entirely explained by pre-
existing awareness and knowledge. (In UK, only 40% of respondents state they know something about 
MWHG, yet 64% give an opinion on whether they support or oppose it. In Poland, 52% of respondents 
state they know nothing, yet 84% give a support or oppose response).  

We do not know what the reason is for this positivity bias towards MWHG. However, it is possible that 
associations are being made between ‘coal mining’ and MWHG, with respondents favourably inclined 
towards coal mining. This could explain why support in Poland is higher in general than in the UK, since 
Poland still has an active coal mining sector that employs over 80,000 persons. By contrast, the UK now 
has no deep mines and only a handful of very small open cast mines. In the UK,  peoples’ connection to 
coal mining is historical or nostalgic.   
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OVERALL PERCEPTION OF MWHG ONCE INFORMATION HAS BEEN PROVIDED  

We now move onto the analysis of responses once information was provided on MWHG. Both surveys 
asked respondents to consider a set of stated positive and negative impacts arising from MWHG and then 
asked: ‘Overall, how do you feel about the balance of positive and negative aspects of mine water heat 
recovery?’   In Poland, a high percentage of respondents considered that the positives outweighed the 
negatives (69%), while this value was a lot lower in the UK (41%), though still the most frequent response. 
While c. 20% of Polish respondents considered that the negatives and positives were evenly balanced, a 
considerably larger % of respondents in the UK responded in this fashion (36%). 11% of Polish respondents 
considered that the negative aspects outweighed the positives, while in the UK this was quite a lot larger 
at 26%.   
 
These results suggest that once a range of potential positive and negative impacts are stated, the 
evaluation of MWHG becomes somewhat more negative compared to the situation of no information being 
provided (i.e. results in the previous section). Hence, in Poland the positives outweighed negatives at 69% 
compared to (no information provided) support for MWHG at 80%. In the UK, the +ve’s outweighed –ve’s 
for 41% of respondents, while (no information provided) support for MWGH was 53%. Respondents who 
stated –ve’s outweighed +ve’s in Poland was 11%, three times higher than (no information provided) 
opposition to MWGH. In the UK, respondents who stated -ve’s outweighed +ve’s was 26% compared to 
(no information provided) opposition to MWGH at 11%.  
 
The implication is that the introduction of some potential negative impacts elicited second thoughts in 
people’s minds, as they became (more) aware of what possible impacts could follow, which they had, 
perhaps, not previously contemplated. The disruption that would arise from installing heat networks comes 
across as a clear undesirable, including digging-up streets to install insulated hot water pipes, replacing 
domestic boilers and radiators, etc. The costs associated with MWHG and heat networks were also rated 
very negatively, as it was stated that these costs would need to be shared by tax payers or bill payers. The 
most positive impact in both UK and Poland was considered to be the reduction in CO2 emissions from 
people’s homes resulting from a MWHG scheme. The most negative impact in both countries was the cost 
followed by the associated disruption.  

 
PERCEPTION REGARDING PURSUING MINE WATER HEAT GEOTHERMAL  

We asked respondents whether: ‘Based on your previous understanding and the information offered here, 
do you believe heating from mine water heat extraction is something you would actively pursue for your 
home, if a project existed in your community?’.  This was a yes/no/ don’t know response. In Poland, 59% 
of responses were ‘yes’, which is 10% lower than respondents who considered the +ve’s outweighed –
ve’s. Given that the ‘pursuing MWHG’ question is framed actively, i.e. implying pro-active response by 
households to the option of linking to a district heat network, with all the attendant implicit disruption at the 
household and immediate local environs, it is not surprising that there is less support than when the 
proposition is framed in a more generic fashion (as in the question on the balance of positive and negative 
impacts). The ‘no’ response in Poland at 11% is similar to those who consider that the –ve’s outweighed 
+ve’s.  The ‘don’t know’ response in Poland is 30%, so some of those respondents who felt the +ve’s 
outweighed –ve’s have moved to a ‘don’t know’ response to this question.  
 
In the UK, 35% of respondents stated that they would actively pursue MWHG projects if there was a project 
in their community,  while 30% stated that they would not and the remaining 35% responded that they didn’t 
know. The 35% is somewhat less than the 41% of respondents for whom the +ve’s outweighed –ve’s and 
is much less than the 62% of respondents who would support MWHG where they lived. 30% of respondents 
in the UK stated that they would not actively pursue MWHG projects, which is somewhat larger than the 
26% of respondents for whom -ve’s outweighed +ve’s and the 24% opposed to MWGH where they lived.  
 
The large differences in the responses to this question between the UK and Poland are notable, especially 
the 24% difference in ‘yes’ responses and the 19% difference in the ‘no’ response.  
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CONCLUSION  

Due to sampling differences, a direct statistical comparison between the UK and Poland is not possible. In 
particular, the Polish sample was recruited from three voivodeship that are located within coal mining areas. 
Given the still-active character of the coal mining sector in Poland, the association between ‘coal mining’ 
and MWHG is perhaps more salient than it is in the UK, where coal-mining is a legacy industry.  If ‘coal 
mining’ is generally associated in respondents’ minds in a positive fashion,  and given that the survey 
makes a link between coal mining and MWHG, it is possible that this creates greater support for MWHG. 
The hypothesis is that there is a greater positive bias towards coal mining in Poland than in the UK due to 
the existence of an active coal mining sector in Poland (unlike in the UK) and that it is this positive bias that 
explains the higher level of support for MWHG than in the UK.  The position on coal fields of the 
voivodeships from which respondents were recruited in Poland is a key factor here, as it increases the 
sense of connection to the coal mining industry. When comparing the sense of positive identity with mining 
across a number of survey questions, responses in Poland were somewhat stronger than those in the UK, 
e.g. regarding pride in the area due to the connection with coal mining. In addition, 87% of Polish 
respondents believed that any closed coal mines should be re-purposed for other uses.   
  
The spatial analysis of the Polish data did, however, indicate that support for MWHG decreased amongst 
those directly involved in coal mining themselves (18% of respondents). That might be due to coal miners 
regarding MWHG as an option that works once a coal mine is closed and, understandably, not wishing to 
hasten the demise of their industry.  Therefore, the above hypothesis should be moderated to exclude 
those who, or who’s household or closely-related family members, work in the coal mining sector.  
 
 

Key Findings in the UK 

The aim of the UK research was to obtain the first nationally statistically representative data on public 
attitudes towards MWHG to provide intelligence to Government (national, devolved and local), regulators 
and developers regarding current and future mine energy developments in the UK. Place and community 
identity were explored: for instance, were there differences in attitudes between those who live close to the 
core of former mining areas compared to those living in more peripheral locations? Community and place 
identity, energy justice, compensation and decision-making procedures were also explored. The survey 
was prepared by the research team, then delivered to the market research firm Dynata in August 2020 for 
deployment using postcode data derived from a GIS model the team developed and using socio-economic 
quota’s to ensure representativeness. Two thousand and thirteen (2013) respondents constitute the 
sample, with 50% from the primary and secondary postcodes (as defined in Figure One). 

 

Figure One: All sampling was 
undertaken from postcodes within the 
shaded areas. The red shaded areas 
show postcode districts that reflect 
the core coal mining areas (1o 

postcodes), while the brown areas 
show postcode districts which are 
somewhat peripheral but still mostly 
located on coal fields (2o postcodes).   
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Awareness of GeoEnergy 

70% of the sample were aware of geothermal energy in general (Figure Two, right), though only 10% know 
a ‘fair amount’ or a ‘great deal’. Awareness of using mine waters as a source of heat (Figure Two, left) was 
much lower, however, with only 6% knowing ‘a fair amount’ or a ‘great deal’ and 60% knowing ‘nothing at 
all’. This is a much higher percentage than the value of 36% of respondents in a UK survey of 2019 who 
stated that they know ‘nothing at all’ about CCS (Broecks et al., 2019), which makes sense given that CCS 
has been discussed in the UK for 20 years whereas MWHG is a much more recent sustainable heat option. 

 

 

 
 
 

 
 
Support for MWHG Before and After Information was Provided 

We asked respondents whether they supported MWHG before providing any information about the 
technology and then again once information had been provided (Appendix section 9.1; 679 words and two 
images followed by 250 words on the potential positive and negative dimensions of the technology). Before 
information was provided, the most common response at 36% was ‘don’t know’, reflecting the lack of 
awareness of the technology. 53% of respondents were supportive and 11% were opposed (Figure Three). 
There were no significant differences between 1o and 2o postcodes. 

Figure Two: Awareness of extracting heat from mine waters (left), and of geothermal energy 
generally (right) prior to any information being provided  



 

 ix Copyright © SECURe 2021 

 

 

 

 

 

 

 

 

 

After information was provided, the mean response to the question ‘Overall, to what extent do you support 
or oppose the idea of extracting heat from the water underground in coal mines’, was M (mean) =4.16 (‘the 
community where you live’), M=4.36 (‘the county where you live’) and M=4.50 (‘former mining communities 

2.6%
52

3.3%
67

4.8%
96

15.2%
306

22.7%
456

15.3%
307

36.2%
729

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

Strongly
oppose

Moderately
oppose

Slightly
oppose

Slightly
support

Moderately
support

Strongly
support

Don't know

Pe
rc

en
t (

%
)

Question 9: 'What is your current opinion on the idea of extracting 
heat from the water underground in coal mines?'

6.8 6.0

11.6

22.6
23.3

17.3

10.1

2.25.1 4.9

9.0

22.7
25.5

19.9

10.8

2.0
4.2 3.6

8.1

22.8
26.8

22.5

12.0

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

Strongly
oppose

Moderately
oppose

Slightly
oppose

Slightly
support

Moderately
support

Strongly
support

Don't know Not
applicable

%

Question 21: Overall, to what extent do you support or oppose the idea of extracting 
heat from the water underground in coal mines in:

Figure Four: Support for MWHG once information was provided (where blue columns refer 
to ‘where you live’, yellow to ‘the county where you live’ and grey to ‘former mining 
communities throughout the UK’  

Figure Three: Support for MWHG prior to information being provided in the survey 
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throughout the UK’) (where 4=slightly support, 5=moderately support). This is a more positive response to 
a sub-surface energy technology than similar surveys have demonstrated for CCS (which typically rate 
CCS as ‘neutral’ or between ‘neutral’ and ‘slightly support’ in the case of industrial CCS (Broecks et al., 
2019) or for hydraulic fracturing (which is typically rated as ‘slightly-‘ or ‘moderately-oppose’ (Evensen et  
al., 2017)  

With the provision of information, the percentage of ‘don’t know’ (and ‘not applicable’) responses decreases 
to 12-14%. There is a slight increase in opposition to MWHG to 16% (for UK-wide development), though 
most of this increase occurs in the ‘slightly oppose’ category rather than in the ‘moderately-’ or ‘strongly 
oppose’ categories.  Opposition increases somewhat for development at the county-scale compared to the 
UK-wide scale (19%) and more so again for local-scale development (24%). That opposition increases the 
‘closer to home’ a development becomes is a well-documented phenomenon that is sometimes called not-
in-my-backyard (NIMBY). The same phenomenon can be observed in Figure Three for the ‘moderately-‘ 
and ‘strongly-support’ responses, where there is an increase in support as the target area scales-up from 
‘where you live’ to the UK as a whole. 

Following the provision of information, there is an increase in ‘slightly support’ (from 15% (prior to 
information being provided) to 22%) and in ‘strongly support’ (from 15% to 17-23%) and a slight increase 
in ‘moderately support’ for areas except for ‘where you live’.  When the ‘don’t knows’ are removed from the 
sample, there is no statistical difference between initial opinions and informed opinions regarding support 
for MWHG. This suggests that the effect of providing information is to move the opinions of two-thirds of 
the ‘don’t knows’ to a similar distribution as that of the rest of the sample before information was provided, 
meaning, on average, slightly- to moderately-support. This implies that the information provided was 
processed and allowed part of the sample to come to an opinion. The effect of the information provided 
may have either had no impact or may have reinforced the opinion of the 64% of the sample who had an 
opinion prior to reading the information provided in the survey. Given that only 40% of the sample stated 
that they had any knowledge of MWHG at the beginning of the survey, a quarter of the respondents with 
no knowledge (i.e. 500 people) still stated a level of support for MWHG. This response might reflect an 
uninformed-view based upon the words in the question (‘using the water flowing underground in old coal 
mines as a source of heat’). The words may also have triggered memories or geoenergy or associations 
may have been made based upon the words that led to a response. It is also possible that the response of 
this 24% of respondents was random and not reliable. 

Evidence in support of the importance of the information provided in increasing support for MWHG was 
provided by a hierarchical linear regression, which considered all variables (independent variables) that 
might explain the support for MWHG (dependent variable). It was found that three variables can explain 
55.5% of the variation in support for MWHG (statistically significant at p < 0.01), these variables being 
perception of the positive impacts, of the negative impacts and of the balance between positive and 
negative impacts (all three variables were found to be independent of one another). An example of the 
relationship between support for MWHG and the perceived balance of positive and negative impacts is 
illustrated in Figure Five which shows that as people view the impacts of MWHG more positively, they will 
support MWHG more. Addition of no other variables – whether socio-demographic ones such as age, 
gender, income, education level, energy-use related, or belief-related, such as political values, 
environmental and climate change beliefs – added more than trivially to the explanatory power of the linear 
regression. This finding provides clear evidence that by far the most important determinant of informed 
opinion regarding MWHG is the information that was provided in the survey (or similar information that the 
respondents already possessed). 
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A different way of gauging support was by asking the question: ‘Based on your previous understanding and 
the information provided here, do you believe heating from mine water is something you would actively 
pursue for your home, if a project existed in your community?’ with a Yes / No / Don’t Know type response. 
The result (Figure Six) shows that while 35% respond in the affirmative, an equal percentage answered  
‘don’t know’ and 30% ‘no’. This question focuses upon implementation in the respondents own home so it 
is unsurprising that support is lower than that expressed for MWHG more generally (as in Figure Four); 
however it is noticeable that the ‘Yes’ response at 35% is much lower than the 63% who support MWHG 
‘in the community where you live’, with the migration of respondents to a ‘don’t know’ response (35% 
compared to 10%). Respondents were also invited to explain in their own words their response to the 
yes/no/don’t know question and these were coded as ‘positive’, ‘negative’ and ‘neutral’ (Figure Seven).  

 

Figure Five: Support for MWHG increases as the balance of positives to negatives improves. On 
the x-axis in the scatter plot, 1 = negatives outweigh the positives and 5 = positives outweigh the 
negatives, with level of support on the y-axis. The circles indicate the density of individual responses.  

Figure Six: Yes / No / Don’t Know 
Response to whether ‘you believe 
heating from mine water extraction is 
something you would actively pursue 
for your home, if a project existed in 
your community’,  



 

 xii Copyright © SECURe 2021 

 

 

As in Figure Six, the positive responses in own-words are about a half of the level of support as when 
determined via the Likert scale (Figure Four), with a proportionate increase in neutral responses. The 
findings illustrated in Figures Six and Seven suggest that respondents may be more uncertain and less 
decided on MWHG when considering its implementation in their own home than is indicated by the Likert-
style questions on support in the community in which they live, hence might require more detailed 
information on projects and their potential impacts, prior to coming to a definitive view point. There is clearly 
a need for more nuanced research on this issue, including detailed qualitative investigation. 

 

Place- and Community-Identity 

It was found that 41% of respondents felt like they belonged to a former mining community, while 49% 
thought their parents and grandparents belonged to a mining community (Figure Seven). This shows that 
the selection of the postcode districts successfully targeted former coal mining areas. There was a 
significant positive correlation in the sample as a whole between strength of identity with coal mining and 
support for MWHG. There was, furthermore, a statistically significantly stronger sense of mining identity in 
primary postcode districts compared with secondary postcode districts. In both 1o and 2o postcode areas, 
it is a moderate rather than strong sense of mining identity which may be why there is no significant 
difference in support for MWHG between respondents in the primary and second postcodes. This implies 
that while 1o and 2o postcodes were significantly different with respect to identifying as (former) mining 
communities, some power was lost by not including respondents residing in 2o postcodes who did feel 
connected to coal mining when analysing support for MWHG. This may well reflect the limitations of the 
attempt to distinguish ‘core’ and ‘peripheral’ former coal mining areas through the designation of 1o and 2o 
postcode areas. It may also relate to the difference between spatial and social ways of identifying coal 
mining communities. The 1o and 2o postcodes use a spatial approach but the extent to which this maps on 
to the social community of (former) coal mining is unknown. 

 

32.2

27.2

40.5

Figure Seven: Proportion of ‘positive’ 
(blue), ‘negative’ (red) and ‘neutral’ 
(green) orientated codes applied to 
qualitative responses to pursuing 
MWHG in own home if there is a local 
project 
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Positive and Negative Impacts of MWHG Developments 

When perception of the positive and negative dimensions of MWHG were measured on a six point scale, 
it can be seen (Figure Eight) that the negative impacts are perceived less negatively than the positive 
impacts are perceived positively. All positive impacts are between M= 3.65 and 4.1, so ‘somewhat positive 
to very positive’ or ‘very positive’, while the negative impacts are between M= 2.85 and 3.35, so ‘not very 
negative to somewhat negative’ or ‘somewhat negative’. The more negative features of MWHG are the 
extent of the disruption required in order for the technology to be installed along with the associated price 
tag for bill payers or tax payers. Respondents feel most positively about the capability of MWHG to reduce 
CO2 – emissions from the home. This was closely followed by the creation of jobs and improved domestic 
comfort levels. Of the list of potential positive impacts, the respondents felt least positive about MWHG 
increasing the value of their home – this could be due to not trusting that it will or because there are many 
non-homeowners in the sample. 

The analysis of qualitative word responses to the question regarding whether respondents would pursue 
agreeing to installation of a heat network into own-home if there were a local MWHG project allowed 
identification of positive, negative and neutral impacts to be articulated (Figure Nine). These findings 
reinforce the quantitative Likert-scale findings, in particular the importance of the environmental credentials 
of MWHG and of the community and local economic upsides. Disruption and costs come out as the clearest 
negatives, while the neutral responses show clearly that there is a need for more information about MWHG 
to allow better informed opinions to form, reflecting the findings in Figure Six. 
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Question 22 (a and b): To what extent do you agree with the 
following statements? 

(a) I feel like I belong to a mining or former mining community
(b) I think my parents and/or grandparents belong or belonged to a mining community

Figure Seven: The sense of belonging to a (former) coal mining community  
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Figure Eight: Ratings of the positive and negative potential impacts of MWHG (six point scale) 
where: 2= not very negative / not very positive; 3 = somewhat negative / somewhat positive; 4 = 
very negative / very positive; 5 = extremely negative / extremely positive  
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Social Deprivation and Support for MWHG 

About one third of the sample reported that they had (at least) occasional difficulties in meeting heating 
bills. Before information was provided, those who found it difficult to meet their heating costs supported 
MWHG less than those who found it easier to meet their heating costs. After being provided with  
information, however, those struggling to pay heating bills supported MWHG more than those who find it 
easier to meet their heating costs. Individuals who struggled to meet their heating costs felt more positive 
above MWHG potentially reducing their bills, improving energy performance and as a result, having a more 
comfortable home. They also felt more negative about potential construction and installment costs being 
placed upon them. 

Compensation for Disruption Experienced During Installation of Heat Networks 

Respondents were asked their opinion of a range of compensation options on a four-point scale from ‘not 
at all desirable’ to ‘very desirable’ (Figure Ten). A repeated-measures ANOVA test was used to compare 
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Figure Nine:  Coded response percentages for pursuing MWHG based on total coding’s 
applied (N= 2441) to qualitative responses to pursuing MWHG in own home if there is a local 
project (where orange indicate positive impacts, red negative impacts and purple neutral 
impacts).  
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the mean desirability of compensation options. Reduction of heating bills is the preferred method while the 
other methods are mostly ‘somewhat desirable’. 

 

 

Decision-Making on MWHG Projects 

When the sample was asked to select a single preferred option for an organization to make a decision on 
implementation of a MWHG project, a clear favourite emerged, chosen by half of the respondents, namely 
a joint committee of Councillors and members of the public who dwell in the developmental area (Figure 
Eleven). 

 

 

 

Figure Eleven: Preference for decision-making on a MWHG project when respondents select a 
single preferred option  

Figure Ten: The desirability of compensation options where 2=not very desirable and 
3=somewhat desirable  
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Role of Gender 

Female support for MWHG, while still overall positive, was somewhat lower than male opinion across all 
implementation scales (local, county, UK-wide). 

Implications for MWHG Project Development 

For developers of MWHG projects, the results of this UK-wide representative survey are encouraging given 
that several sub-surface energy technologies have faced adverse public reactions in the recent past. 
Furthermore, it is encouraging that the provision of information about MWHG led to only a modest increase 
in opposition, and that opposition was more focused upon concern about development where respondents 
reside. On the other hand, the analysis of the qualitative responses indicated that there is a reasonably 
high level of uncertainty in (at least some) respondents knowledge and understanding of MWHG and a 
need for improved information. 

The information provided in the survey was clearly important in shaping perceptions, suggesting that 
respondents were coming to the issue of MWHG with a reasonably open-mind that was not overly-
influenced by a prior framing of the technology. By contrast, the common negative framing of energy 
technologies such as hydraulic fracturing, nuclear power or coal burning is a powerful influence in 
respondents’ perceptions of such technologies (Bullock & Vedlitz, 2017; Upham et al, 2020), regardless of 
what information is provided. This may imply that MWHG does not (yet) have a pre-existing ‘frame’ that 
strongly determines perceptions towards it, hence respondents generally trust in, and are open to, the 
influence of the information provided. The content of the information provided is clearly of importance, in 
particular what is included or not included, the salience of key words, the range and balance of the potential 
positive and negative impacts, etc. An important future task is for a group of multidisciplinary experts to 
work together on carefully crafting information on MWHG that adequately describes the technology, its 
implementation and potential impacts and effects. 

The positive correlation between sense of belonging to a (former) mining community and support for 
MWHG supports the hypothesis that there is a positive framing of MWHG through the description of MWHG 
provided. Respondents may be connecting (or anchoring) their perceptions of ‘coal mining’ and sense of 
belonging to a (former) coal mining community in a positive fashion to MWHG. The positive association 
between MWHG and the legacy of coal mining (and the strongly-bound communities that it created), can 
help in the identification and establishment of projects. However, that we were unable to identify a clear 
difference between the 1o and 2o postcode areas with respect to support for MWHG, implies that place- 
and community-identity may not as strong as it once was. This also means that communities that do not 
identify as (former) coal mining ones, but which occur in coal mining areas, may also be just as open to the 
prospect of MWHG as those which do have a stronger sense of identity as (former) coal mining. 

The respondents in our sample were clear that members of the public should be involved in some capacity 
in making decisions about MWHG projects; there was little support for decision-making processes that did 
not directly involve the public in some way. It is also clear that a reduction in energy bills of c. 10% will be 
viewed positively, especially by those households who occasionally or more frequently struggle to meet 
their heating bills. 

In summary, the survey conducted in the Summer of 2020 across the UK provides strong public support 
for increased ambition in rolling-out and expanding mine water geothermal projects in former coal mining 
areas of the UK. That former coal-mining areas represent some of the most deprived parts of the UK, 
including ones where inhabitants feel ‘left out’ of the economic gains of the past few decades, adds support 
to the development of MWHG for social justice reasons as well as responding to the climate emergency. It 
will be crucial to involve local communities in the development of new projects and to give careful attention 
to how such areas will benefit from MWHG schemes with respect to jobs, improved housing and 
infrastructure, lower energy bills and better management of waters deriving from former underground coal 
workings.  
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Key Findings in Poland 

Although mine water geothermal projects do not exist in Poland, neither is geothermal energy often used 
as a source of heat production; the researchers confirm that geothermal energy is an excellent opportunity 
for Poland. The great need for energy transformations is also strengthening the opportunities for geo-
energy projects for self-governments that have adequate geothermal resources (as described in section 
5).  

In this report, we focused on three coal mining regions of Poland to analyze the perception of people living 
in mining communities as well as those who live in the areas close to the hard-coal mines that were closed 
(in Lower Silesia Region), that are in many years of transition (Upper Silesia) and that still exist (Upper 
Silesia and Lublin voivodeship). The method and main results of the study are presented in sections 6 and 
7. 

The data from CAWI in 3 regions shows a generally positive attitude towards geothermal energy. Only 
respondents from the Lower Silesian Voivodeship have the least positive attitude towards energy 
generation from mine water. Inhabitants of medium-sized towns are more optimistic about the possibility of 
obtaining energy than inhabitants of villages and small towns. Men perceive more costs in geothermal 
projects. 

In terms of knowledge, many people do not have information about mine water geothermal use; specifically, 
relatively young people (25-44 years old), females, and those who have a lower material status are slightly 
less informed about the geothermal energy.  

The block of questions on place-attachment shows participants’ strong connection with a place of living. 
Moreover, the site of residence is an essential element shaping respondents' identity (men more than 
women). 

The most potent identification with the place of residence occurred in the Upper Silesia Voivodeship (in 
Lublin prevails over the Lower Silesia Voivodeship) in such dimensions as identification with history, sense 
of belonging to the place of residence, and a sense of community.  

Moreover, it turned out that with the increase in the size of the place of residence, the conviction about the 
role of mining in the lives of respondents increases, which is related to the specificity of the research area 
(large city mining region). 

In the sample studied, only 18% (271 people) had contact with employment in mining in any form. Most of 
this group were people with a miner among relatives or friends. It is likely that research conducted in a 
typical mining environment could bring a less positive picture of the geothermal source of heating, as the 
majority of the people connected to miners were skeptical about the mine water use. 

For only 27% of respondents, mining is still an important or very important dimension of existence. The 
opposite view is held by 44% of those surveyed. However, the vast majority of respondents (86,7%) believe 
that closed mines should be used for other purposes. 

When tackled the mining heritage for a local community or/and Poland, it occurred that the respondents 
here were the least agreed on placing their answers at a particular point on the scale.  Generally, the survey 
participants do not attach much importance to mining on an individual and local level. However, the Upper 
Silesia region is characterized by the highest degree of appreciation of mining heritage in all dimensions. 
The lowest rating is given to the mining heritage in Lower Silesia. 

All respondents perceive the importance of mining for the social environment in which they live in a slightly 
positive way. Indeed, living in a mining area is not an embarrassment, but neither is it a topic to be proud 
of: women attach slightly less importance to the history of the area in which they live, the role of history 
slightly increases with age, the sense of shame decreases, the importance of all the indicators in the 
answers to this question decreases with education and wealth. Similarly, to the previous question, people 
living in Upper Silesia value coalmining more. 

The life-quality was negatively assessed in the context of the mine closure. The worst assessment of life 
quality was perceived in the county. 

In the block concerning climate change statements, there is general moderate agreement about the fact of 
climate change (men are more sceptic). Respondents also do not agree with the claim that human activity 
does not affect the climate. Participants from Upper Silesia are more convinced that climate change is a 
real phenomenon than the inhabitants of Lublin region. Respondents from Lublin Voivodeship agree more 
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with the claim that “human activity changes the climate is an overstatement” than the inhabitants of other 
regions. People from Upper Silesia have greater confidence in the evidence of climate change.  

In terms of the pro-environmental actions, men have a less positive attitude towards everyday existence 
and the hardship involved in undertaking this type of action. This also correlates with the educational level 
(as education increases, the perception of this type of activity as too difficult is decreasing). As the material 
situation increases, the conviction that doing something for the environment is not difficult. The richer ones 
see themselves slightly more strongly as someone who cares about the environment. Women identify 
themselves more with the model of a person who respects nature. 

The calculation of a set of open-ended questions on associations of geothermal energy and mine water 
use represent the general positive indications. More than half of the indications are associated with 
renewable energy, second place is taken by energy reuse, and third place by cost savings.  

The spatial analysis of variables and GIS analysis of the survey confirmed the main descriptive results 
presented in Section 8. When analysing the influence of both distance to the hard coal mine in shaping 
respondents’ attitudes towards geothermal use of mine water there are three main influencing factors. 
Firstly, in all regions there are positive answers to the “mining is an important part of the history of this 
place” statement, as well as the perceived importance of mining heritage (the importance of mining to place 
attachment is strongly pronounced in the Upper Silesia). 

Also, living in large cities (e.g., Wrocław, Katowice, Lublin), correlates with knowledge about obtaining heat 
from underground (in Wrocław only), positive attitude towards obtaining heat from water flowing 
underground in hard coal mines (in Wrocław only), and perceived quality of life (positively). 

Distance to other types of mines (copper, lignite), which correlates with the perceived importance of mining 
heritage for participants, their communities, and Poland, and the role of mining areas for place attachment. 
The influence of other types of mines was particularly visible in Lower Silesian voivodeship. In general, the 
further from a coal mine, the more positive or less negative impact of mines’ closures on local quality of life 
(no correlation for the Lublin voivodeship as the coal mine still exists there).  The further from a coal mine, 
the better employment opportunities and a weak negative correlation for other variables in other 
voivodeships. 

In sum, the location and the mining history influences the place attachment, life quality, and the attitude to 
geothermal energy. 

The results of the study show an increase in knowledge of one of the varieties of geothermal energy 
understood as the extraction of heat from mine waters. Therefore, providing reliable knowledge and should, 
in a certain measure, lead to a change in the attitude towards geothermal projects.  
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Best practice in CCS public engagement 
 

From the time carbon dioxide capture and storage (CCS) was proposed as a candidate for CO2 emission 
reduction, there has been extensive debate around the potential ethical and societal issues associated with its 
implementation. Previous history of CCS has demonstrated both successes as well as setbacks in its 
development, including prominent conflicts with the local public. 

The development of CCS has raised a variety of considerations from stakeholders including key technical, 
economic, ethical and socio-political issues. These larger questions surrounding CCS may include: who pays 
for CCS? Is it safe? Should the public be involved in CCS decisions? Who stands to benefit from CCS? And 
who stands to lose from CCS? Various perspectives on these particular ethical and social questions have been 
evaluated (D6.2.1) and offer an underpinning of important social and ethical issues associated with both CCS 
and Shale gas developments.      

Against the backdrop of social and ethical claims around CCS, it is now recognized among project developers 
that a number of standards should be established in the advent of CCS implementation to ensure that 
appropriate social license among local communities, stakeholders and the wider public is reached. The 
principle of responsible research and innovation (RRI) is one such approach which assesses potential 
implications and expectations from research and innovations including technology such as CCS. The main 
aim of RRI is to engender an inclusive and participatory environment between key stakeholders (including 
representatives of the public) within research and innovation, one in which uncertainties and risks are 
presented and discussed.  Accordingly, the desired goal is to align the research and technology design process 
and its outcomes with the values, needs and expectations of society (European commission, 2020). 

In the following section we will consider several best practice in light of previous research knowledge in large 
scale energy developments, as well as referencing current CCS research examples. The final part of this 
chapter will also discuss why alternative subsurface energy technologies (namely mine-water heat geothermal) 
was decided as the  primary focus for this deliverable. 

 

Early engagement  

It is generally recognised that the earlier the stage of involvement with the relevant communities, the greater 
the sense of ownership of the process, especially at the stage where value judgements are important. An initial 
process of gathering the information useful at the design stage occurs, including social characterisation of the 
area, e.g. general historical and cultural history, demography, employment, land-use, settlement patterns, 
infrastructure, etc. In addition, it is necessary to identify who are the key stakeholders, civil spokespersons and 
organisations that may represent local communities (Brunsting et al, 2015).  

Early engagement enables project developers to understand and anticipate likely responses to a project, and 
possibly to modify project design. The information gathered is also useful to design an appropriate engagement 
campaign, as well as start to build relationships between project staff and publics or stakeholders. 

 

Social context 

Locations and communities have the potential to vary greatly, even within small geographic areas. 
Communities are generally influenced by: social factors (e.g. culture, political views, community and familial 
organisation and norms) the environment and geography (e.g. rural, urban, industrial) and resources (e.g. 
land, labour, capital), and the interplay between these elements (Universal class, 2020).  Knowing and 
understanding the social landscape in which to introduce new developments is an important prerequisite for 
determining whether a ‘social fit’ between a project in the local context could be received with public 
acceptance or opposition (Devine-Wright, 2009). 

For CCS or shale gas projects the relevant factors associated with social fit could be assessed through social 
characterisation including understanding local relationships (historic and contemporary) with the fossil fuel and 
energy industries; the suitability of the project to the character of a place (e.g. rural idyll or industrial town); 
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reactions to other recent infrastructural developments; and the fit with the needs of the local economy 
(Brunsting et al, 2015). 

 

Risk communication  

The traditional approach for communicating risk has been to frame risk in probabilistic terms (frequency 
multiplied by impact) and thereby striving to educate the public on the subject of risk likelihood in order to allow 
laypersons to understand and accept risk. The style of communication assumes that the public is expected to 
define and assess risk in a largely technical sense. It has however become evident that individuals and 
communities commonly have not responded to risk as predicted. Risk is frequently viewed from an emotional 
standpoint rather than through rational analysis (system I thinking in Kahneman’s analysis, rather than system 
II; Kahneman, 2011). Slovik (2000) noted that greater uncertainty and/or potentially devastating consequences 
can turn a threat into dread, which invokes powerful emotional responses. Faced with the challenge of 
engaging with technical discourse which requires highly effective communication by the scientist, and a 
willingness to suspend an emotional judgement on the part of the recipient, many will instead turn towards 
more accessible frames of reference, such as what trusted and distrusted organisations say about the matter. 
Due to confirmation bias, this may entrench the belief.  

 
Creating dialogue 

The shortcomings of the ‘traditional model’ led to the two-way communication model. The main objective of 
this approach is to build mutual trust by responding to the concerns of the public and relevant stakeholders. 
By helping people to understand the rationale of a project, its decisions and outcomes, this can enable people 
to make their own assessments of the information in line with their own values and interests. Through this 
process of evaluation, individuals develop confidence and assurance in new projects, particularly where pre-
existing knowledge and experience is limited. Furthermore, a two-way communication approach encourages 
people to participate and be included within discussions and thereby provides a forum to resolve potential 
concerns and conflicts that may arise (Hammond and Shackley, 2010).                 

 

Developing public trust with CCS partnerships  

Public concern is frequently not directed at the technical aspects of technologies such as CCS (often the 
assumption of industries and government), but rather can be directed at the bodies responsible for 
implementing the project and promoting its development. Debates over scientific and technical uncertainties 
may become a proxy for wider questions over ‘need’ and ‘desirability’, or even the ethical credentials of a 
project. 

The importance of developing a positive relationship based on trust between all stakeholders concerned can 
be central to the local publics accepting large developments particularly where prior awareness or knowledge 
is limited. Without trust it can be difficult for those communities accepting information and assurances from 
those leading a development. It is therefore important that project developers, regulators as well as 
government (at various levels) are present and receptive to public views and concerns. Successful 
engagement strategies have also often involved independent expert and stakeholder endorsement which can 
help to validate new technologies and those leading new projects.   

The Regional Carbon Sequestration Partnerships (RCSPs) in the USA have also recognised that trust is also 
required for the following important areas: 1) To deliver truthful information and a safe project; 2) To operate a 
transparent and fair decision making process; 3) To be accountable should things go wrong; and 4) To treat 
people fairly in the distribution of benefits and any hazards (IEA, 2009). 

The sense of empowerment from communities regarding the degree to which people feel that their voices are 
recognised and can be influential in the planning process can also strongly influence willingness to embrace 
unknown technologies.  

 

Maintaining connection  

As well as initiating early public engagement, it is as just as important that engagement is designed to maintain 
positive relationships between developer, public / local communities, regulators and wider stakeholder groups. 
By ensuring that open, transparent and robust communication is maintained this will help to preserve trust and 
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prevent opposition which could ultimately jeopardise the future social license of the project. Other ways of 
maintaining positive connection with local communities could also be through activities such as funding local 
projects and charities especially those which could provide long-term benefits and associations with the 
project, e.g. promoting clean energy or offering training schemes and apprenticeships. Best practice in how to 
organise community benefits can be found in the renewable energy sector.  

 

Examples of CCS PE best practice 

A research group at the Alberta Energy Regulator, Canada developed a participatory monitoring approach that 
supported the views and beliefs of local indigenous communities by identifying their key cultural and 
environmental values. Through consultations with indigenous communities, the research group developed 
monitoring activity plans which identified where activities may support or pose a threat to key values. This 
process helped to both gain an understanding of local perspectives as well as building relationships. The 
research groups activities also designed a means for community-based monitoring of measurable indicators 
associated with key cultural and environmental values. By enabling communities to participate in conducting 
and share their own observations, this can help in developing a sense of inclusion, ownership and transparency 
in the development of a project (IPEM, 2021).     

In Queensland, Australia, the Carbon Transport and Storage company (CTSCo) is developing a CCS project 
in the Southern Surat Basin. Prior to this development, CTSCo had previously conducted a parallel project in 
the Northern part of the region. The important aspects of this project were understanding the local community 
which was established through a community perceptions survey, together with identifying the local community 
influencers. Efforts went into building relationships with these key decision-makers who ultimately would be 
required for approval or have influence over the decision. Early and frequent engagement was also employed 
to build technical knowledge of the project with key groups (IPEM, 2021). 

 

The case for Mine-Water Geothermal and why context is important 

The original intention of D6.2.3 had been to apply the Responsible Research and Innovation (RRI) criteria to 
research undertaken within SECURe itself. This proved difficult to achieve due to the nature and timing of the 
different research projects being undertaken within SECURe. Both terrestrial CO2 storage and hydraulic 
fracking in Scotland and the UK are not permitted due to the uncertainty surrounding the environmental 
impacts. It could also be the case that in comparison to countries where onshore CCS and fracking have 
already been established, the UK and EU present more densely populated settings and are therefore more 
likely to pose a greater risk of opposition. Public protests against fracking sites in England have led to a strong 
polarisation of opinions. Additionally, preliminary discussions with council members in North Lanarkshire, 
Scotland, indicated that they would wish to have no part in a process that included examining fracking and 
instead expressed a strong interest in working with SECURe on a stakeholder and community dialogue around 
geothermal (from mine waters arising from now-closed coal mines in the area). 

Geothermal is perceived by many as a ‘win-win’ low-carbon energy technology. The issues for subsurface risk 
perception and management, including participatory monitoring, are similar for geothermal, CCS and fracking. 
From a social science perspective, geothermal is a useful analogue for other subsurface geo-energy 
technologies but one about which local politicians, stakeholders and communities are willing to have a 
balanced dialogue. Furthermore the topic of mine-water geothermal energy and public perceptions towards 
this technology had not been documented in the academic literature and therefore offered the opportunity to 
establish a baseline for assessing nationally representative public perceptions of this emerging technology in 
two countries at different stages in its coal mining activity (UK and Poland).      
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Chapter 1:  Informed public survey on Mine-Water 
Heat Geothermal in the UK  

1 Introduction 

1.1 RATIONALE FOR THE RESEARCH PROJECT  

 

There is currently very little published work on attitudes towards mine water heat geothermal in the UK. The 
small amount of published research is qualitative and refers to opinion regarding developments in specific 
sites. This work aims to understand perceptions of Mine-Water Heat Geothermal (MWHG) at a national UK 
scale using a survey, the results of which are statistically representative of the UK population. We used an 
informed survey approach in which a description of MWHG and its credible impacts is provided, given that 
existing knowledge of MWHG is likely to be very limited (ALIGN-CCUS, 2020). 

We draw upon the theoretical concepts presented above. How does social identity and place attachment affect 
and influence an individual’s attitudes towards MWHG?. The feelings and affections communities have towards 
the mining industry may affect how they perceive MWHG. Many people over the past two centuries have 
written about and analysed mining communities, describing their unique type of community and identity and 
the effect of the closure of the mines in the second part of the 20th century has been a particular focus. It has 
yet to be seen how this unique identity, community and placecan affect attitudes towards a low carbon 
technology being implemented where they live and which is closely connected to the former mines. This study 
will provide a greater understanding of the link between individuals who identify with mining, the place that 
facilitated it and their perceptions towards the implementation of MWHG. 

 

 

1.2 BACKGROUND 

The UK’s decarbonisation strategy has focused much of its attention on power generation, and to positive 
effect (e.g. 47% of electricity generated in the first quarter of 2020 was from renewables (BEIS a, 2020). The 
same policy and technological advancements however cannot be claimed for the decarbonisation of heat. In 
the UK over a quarter of greenhouse gas emissions come from the domestic energy sector and 80% of 
domestic heat demand is supplied by natural gas (Watson et al., 2019), while the Committee on Climate 
Change (CCC) (2019) estimates that as little as 5% of the energy used for heating homes comes from low 
carbon sources. In Europe and across the UK, roughly between 75-80% of household energy use is on space 
and water heating (Eurostat, 2020; Palmer and Cooper, 2013). It is therefore apparent that as with the 
advancements made in low-carbon power generation, a similar trajectory is necessary in the heating sector.  

The UK aims to have net zero greenhouse gas emissions by 2050 (BEIS(b), 2019). The CCC (2019) report 
that in order for the UK to reach net-zero emissions by 2050 there will need to be a significant decarbonisation 
of the residential heating sector with improvements in energy efficiency and a large uptake in low-carbon 
heating sources. This means that, by 2050, at least 80% of existing residential homes will need to be heated 
by low carbon sources. 

Given the current state of play, it is evident that while natural gas heating may be preferable to other existing 
fuel sources, it is however a non-renewable resource, subject to importation, price volatility, and crucially it will 
not be able to generate net-zero emissions (Troup, 2016). The transition from a largely singular heating source 
to a low-carbon system will likely mean a replacement with other resources such as a decarbonised gas (e.g. 
hydrogen), electric heating, electric heat pumps or a heat network (ERP, 2017). Each of these options however 
will encounter a number of deployment challenges , and therefore several low-carbon heating options will need 
to be considered to better understand ‘what works where’, under what conditions and with what potential 
economic, social, environmental and other types of impacts (ERP, 2017).  
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Heat networks, also referred to as district heating, is a system for distributing heat generated in a centralized 
location through a system of insulated pipes for domestic and non-domestic heating requirements such 
as space heating and water heating (BEIS(c), 2020). Such networks can also be used for supplying ‘cooleth’ 
where that is necessary. The energy sources that can be used for district heating can include fossil fuels, 
nuclear power, waste heat  (e.g. from industry and sewage infrastructure), co-generated heat, waste 
incineration, solar thermal energy, ground-, air- and water-source heat pumps, and biomass (Lake et al, 2017). 
Renewable energy sources particularly geothermal and solar have been effectively used in district heating in 
Europe, Asia and in the Americas (Lake et al, 2017). 

One of the main challenges affecting the success of such projects given the potential disruption of DH networks 
and infrastructure, is public perceptions and potential opposition. Projects can become ‘politically unfeasible’, 
an  example being hydraulic fracturing; Howell (2018) found in a UK survey that only 22% of respondents 
would support fracking in their local area, while Evensen et al. (2017) found that support for fracking in the UK 
was lower than support for any other form of energy source. So for projects to be a success, a gauge of how 
the public, and their varying demographics, respond is vital to responsibly plan and implement them. 

The focus of this research report will be on one particular type of low carbon district heating technology, Mine-
Water Heat Extraction (MWHG). The following sections will discuss the background of UK coal mining as well 
as how this particular technology would be applicable within the UK context. 

 

1.2.1 UK coal mining and Mine-Water Heat Geothermal 

Coal mining has been a large part of UK history and has a rich heritage. Coal began to be heavily used as a 
fuel source during the industrial revolution pushing its production to peak in 1913 at 287 million tonnes per 
annum and by 1921 employment peaked with 1.25 million people working in Britain’s coal industry (Coal 
Authority, 2020). By the 1960’s there were still over 600,000 people employed in the coal industry and coal 
was the predominant energy source for electricity and heat generation. In 1971 88% of Britain’s energy came 
from coal or oil (Thomas, 2019). Starting in the 1960s, and accelerating through the next several decades, the 
coal sector began to retract as extracting coal became more expensive (in part due to remaining reserves 
being harder to access) and the availability of cheaper imported coal. The ‘dash-to-gas’ of the last several 
decades of the 20th C as North Sea supplies became available accelerated the demise of coal.  

No deep coal mines now remain open in the UK and only a handful of open-case mines now operate. 

Britain’s move away from coal has left an estimated 23,000 abandoned deep mines across the country (Adams 
et al., 2019). Many of these mines have become flooded with water over many years of disuse. The water that 
now sits in these abandoned underground workings has been heated by the rocks below through hydrological 
conductivity created by the space, or voids, caused by the mining (Adams and Younger, 2001). The water in 
these voids sits at a stable temperature between 12 – 35oC all year round and using a heat pump can be 
boosted to a high enough temperature to allow water and space heating for homes. The heat pump requires 
electrical energy but the system is energy efficient as an input of 1 kW delivers 3 to 4 kW of heat output (Adams 
et al., 2019). One quarter of UK residential homes are situated on former coalfields (Coal Authority, 2020) and 
the mine waters below ground contain an estimated 2.2 million gigawatts of theoretical potential heat energy 
(Adams et al., 2019) which would be able, in theory, to provide heat energy for all properties on the coalfields 
across the UK. This gives it the potential to be one of the most widespread untapped renewable energy sources 
in the UK (assuming that the extraction of heat does not occur faster than the re-heating via geological 
processes of waters flowing through mine workings).  

There are only two known current schemes in the UK that use mine-water as a source of heat. Both are in 
Scotland: one at Shettleston in east Glasgow and one in Lumphinnans in Fife. Both projects supply hot water 
to less than 20 houses and have been found to reduce annual heating costs by 80% (Watzlaf and Ackman 
(2006). While no large scale projects are being employed in the UK, there are however projects in 
development, including two in the North-East of England (County Durham and Gateshead) and in Bridgend, 
South Wales (NS Energy, 2020). Internationally, one of the largest working mine water heat geothermal 
projects is in the city of Heerlen in the Netherlands, using mine water for both heating and cooling purposes. 
As of 2015 over 500,000 m2 of building space in the city uses mine water for heating and cooling resulting in 
a 65% reduction in CO2 emissions for connected buildings (Verhoeven et al., 2014).  In summary, heat 
recovery from mine water is an affordable low carbon solution to heating private housing and commercial 
buildings.  

 



 

 3 Copyright © SECURe 2021 

1.3 PUBLIC ATTITUDES AND ACCEPTABILITY IN ENERGY  

 

The publics’ attitude and acceptability towards energy technologies is a vital component in transforming the 
energy system to a low carbon model (Demski et al., 2015). Public acceptability can be important to the 
implementation of any new budding technology and a lack of public acceptability has been found to be a 
detriment to the effectiveness of implementing low-carbon technologies and policies (Lacroix et al., 2018; 
Dowd et al., 2011). Social science has often taken a back seat in energy research (Pellizzoine et al., 2017; 
Pidgeon et al., 2014) even though many energy projects depend upon the social domain for their successful 
development. Butler et al., (2015) discuss how the public’s perspectives or attitudes towards technologies and 
policy must be incorporated into decision making processes for low carbon pathways froman early stage.This 
can lower uncertainty around the feasibility of implementing the technology and help to prevent unforeseen 
conflicts with the public and local authorities. Other arguments in favour of public engagement are that it can 
result in improved decision-making and that there are dividends for participatory or deliberative democracy. 

In general, the British public’s awareness of climate change is high and acceptance towards renewable 
technologies such as solar and wind is very high, with over 80% of respondents typically having a very 
favourable view of the technologies when asked about them in energy related surveys (Corner et al., 2011). 
Currently there are no published academic studies on public attitudes towards MWHG. However, there are 
various studies that have examined public attitudes of other forms of geothermal energy across Europe (e.g. 
Pellizzone at al, 2015; Kępińska at al, 2017; Knoblauch et al, 2019) and further afield (Johnson et al, 1982; 
Carr-Cornish & Romanach, 2012; Ibrohim & Rekinagara, 2019). Public acceptance has been deemed 
‘indispensable’ in developing geothermal technologies (Kępińska and Kasztelewicz., 2015). Issues around 
perception and acceptability are varied and place dependant (Pellizzonie et al., 2017) but across most studies 
public knowledge on geothermal energy was low (Pellizzonie et al., 2017; Kępińska and Kasztelewicz., 2015; 
Dowd et al., 2011; Carr-Cornish and Romanach., 2012; Kubota., 2015).  Public perception issues changed 
depending on place setting. For example, in an Australian study carried out by Dowd et al., (2011) a concern 
from respondents around geothermal was water usage as Australia has long history of water scarcity issues 
(Chartres and Williams., 2006), while in Italy concerns were more focused around the lack of trust in the local 
and national governments (Pellizzonie et al., 2017) and in Japan concerns were raised around how geothermal 
energy would affect the natural landscape (Kubota, 2015).  

 

1.4 WHAT FACTORS CAN INFLUENCE PERCEPTIONS/OPINIONS  

In this section, we explore a range of theories from the social sciences which aim to explain where peoples’ 
attitudes, perceptions and opinions come from and how and why they vary. We apply these theoretical 
concepts to the topic of mine water heat geothermal in order to derive research questions that will guide the 
research.    

 

1.4.1 Socio-demographic characteristics  

Previous studies have investigated the influence of various socio-demographic factors and their influences 
towards views towards renewable energy technologies. Socio-demographics factors linked to socio-
deprivation for instance can influence knowledge and awareness of renewable energies therefore, their 
perceptions and attitudes towards renewable energies (Devine-Wright, 2007). Below we provide some 
examples from the literature of the role of socio-demographic variables on perceptions of different energy 
technologies.  

Age: in Somerset, older survey participants had more awareness of renewable energy but formed more 
opposing attitudes. A national study found that those who were aged 16-24 had less awareness and less 
opposition towards renewable energy, whereas, “middle-aged” participants (aged 35-64) opposed it more 
(Devine-Wright 2007). Gender: Karytsas and Theodoropoulou (2014) found that gender is statistically 
significant in determining the knowledge of geothermal energy. Gender has been found to be influence 
knowledge and awareness of, and therefore, perceptions of and attitudes towards the following renewable 
energies: biodiesel in Jordan (Zyadin et al., 2014); bioenergy in China (Qu et al., 2011); geothermal, wind, 
solar and bioenergy in Turkey (Karatepe et al., 2012); and renewable energy in general in North America 
(Gambro and Switzky, 1999). In one study, men opposed renewable energy development in their local area 
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more strongly than females (males: 31% vs. women: 23%) (Department of Trade and Industry, 2003). Another 
study revealed that 90% of females were supportive of renewable energy development as opposed to 66% of 
males (Populus, 2005: 14). Knox-Hayes et al. (2013) found women tend to be more concerned about energy 
security and Eckel and Grossman (2008) found that they are more risk averse, a finding that has been 
replicated in numerous studies on new technology and gender (Mastop et al., 2014; Paukovic et al., 2011; 
Whitmarsh et al., 2019). Income: Those earning over £30,000 are more supportive of renewable energy in one 
study (Devine-Wright, 2007)., Those with low incomes in Shandong Province in China are less aware of solar 
energy technologies (Yuan et al., 2011). This trend was also found in Poland (Hernik et al., 2019). Education: 
Karytsas and Theodoropoulou (2014) found that those with higher levels of education supported renewable 
energy technologies more, including geothermal hydropower, solar, tidal, wave and wind. Moula et al., (2013) 
and Celikler (2013) showed that education level correlated with t knowledge, perception of and attitude towards 
renewable energy.  

 

1.4.2 Social identity theory  

Social identification theory examines how individuals see themselves depending on their group involvement 
and the organizational memberships they embrace (Tajfel and Turner, 1986). Social identity leads to a sense 
of ‘oneness’ within a group (Ashforth et al., 1989) that has ‘emotional and value significance’ to the individual 
(Tajfel, 1974). Distinctions between groups can produce social competition (Turner, 1975). Group emotions 
and customs often shape and validate the emotions of individual group members, creating strongly-bonded 
distinctivegroups (Spears et al., 2011). These group emotions may result in stereotyping of the outgroup (a 
group not considered to belong to one’s own social group), and can lead to discrimination (Spears et al., 2011; 
Turner, 1975). Outgroup members are sometimes characterized as a group of individuals who are highly 
similar and alike in comparison to the ingroup (members of which may see themselves as unique and different) 
(Mullen and Hu, 1989; Goethals and Darley, 1987). Members of outgroups can be labelled as sharing identical 
unwanted characteristics (Mullen and Hu, 1989; Roback, 1944) even if the group does not identify with these 
labels (Turner and Giles, 1981). Identity can be shaped and formed by several factors on a local level including 
the socio-economic status of a group or community and the relationship with a place and its history (Bell and 
York, 2010; Spears 2011; Bugden et al., 2017). For example, in areas where a single industry, such as mining, 
has historically been dominant, the identity and local history of the area often begin to revolve around said 
industry through employment making it a central part of one’s identity (Bell and York, 2010). This may positively 
influence their opinion or awareness of the effects of that industry on communities (Stedman et al., 2012), 
though the extent of identification appears to vary by sector 

 

1.4.3 Social representation theory  

Social representations can be described as beliefs, attitudes, thoughts, and practices which are shared among 
a community (Moscovici, 1961; Batel and Devine-Wright, 2015). Moscovici (1988) explains how the aim of all 
social representations is to make what is unfamiliar to us, familiar. The theory of social representation supposes 
that social representations make something that is unfamiliar familiar through two socio-cognitive processes – 
anchoring and objectifying (Moscovici, 1988). Anchoring can be described as classifying new social objects 
(unknowns) into familiar or well-known previous knowledge so it can be compared and interpreted (Devine-
Wright, 2014) i.e. relating a new idea to an already well-known context. Meanwhile, objectifying is making an 
unknown known by materialising the idea or making it ‘concrete’, this is often done through attaching images 
and metaphors to the object (Batel and Devine-Wright, 2015; Boudet, 2019) i.e. attaching the increased melting 
of the polar icecaps to global warming – this objectifies the abstract idea of global warming, making it ‘concrete’. 
Scholars of this theory have pushed for its wider engagement, including with new energy technologies. 
Unfamiliar low-carbon technologies can become more relatable and concrete through the processes of 
anchoring and objectification (Boudet, 2019). MWHG could be made more familiar by relating the concept to 
tradition of mining in the area (anchoring) and by linking photographs, drawings and maps of underground 
workings to MWHG (objectifying).  

 

1.4.4 Sense of identity in mining communities  

Mining has been a large part of British industry for over 200 years and some ex-mining communities still have 
a sense of identity with mining even after the closures of the pits and collieries within the area, while other 
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communities have moved on. Gilbert (1995) made a distinction between ‘Miners’ Towns’ and ‘Mining Towns’; 
the former being single mining industry, closed-off communities which are ‘socially and geographically isolated 
and distinct’; examples of former Miners Towns can be found across the north of England, central belt of 
Scotland and in South Wales. A Mining Town, by contrast, is a place where mining occurred as one of a 
number of industries and where there was (is) less of a strong association between place and the mine. Mining 
Towns are frequently within urban and suburban conurbations or close to cities. While we find the distinction 
between Miners Towns and Mining Towns a valuable one, and one that we will use in the research, we find 
the terms confusingly similar. We will, therefore, refer to mining towns more generally to encompass both of 
these types (unless otherwise specified).  

Stephenson and Wray (2005) discuss how Miners’ towns have a strong ‘occupational identity’, where societal 
norms and community values were centred around the mining industry and communities see the continuation 
of this occupational identity as vital to maintaining the community and its values. These communities have a 
strong sense of heritage associated with mining. For example Miners’ towns in County Durham still partake in 
the Durham Miners Gala which celebrates the mining heritage of County Durham and the Durham coalfields 
They do so in order to create a collective identity sharing their heritage and strengthening their communal 
bonds with their ex-occupation and creating a sense of nostalgia and secondary nostalgia to those who had 
not experienced the mines first hand (Bennett, 2009). This nostalgia is seen to combat the feeling of loss of 
their industry and an attempt to hold onto the identity the industry gave them (Bennett, 2009; Rhose et al., 
2020). These galas are also a way to pass on the legacy of mining to future generations and continue to foster 
community identity around mining (Stephenson and Wray, 2005). Wheeler (2014) discusses how mining 
heritage creates an independent identity, bringing those who identify with mining closer together into a ‘tight 
knit’ community. This sense of identity and community within Miners’ towns has been found to stay long after 
mining has stopped and the resources are depleted and employment opportunities are low (Skeard, 2015; Bell 
and York 2010).  

Parry (2003) discusses that, due to the dangerous working conditions miners endured when working in the pit, 
there was a special bond and sense of camaraderie between the men who had to endure these conditions 
which enhanced their sense of identity, not found in other occupations. Working in close knit groups 
underground broke down workplace barriers and strengthened bonds, which then transferred outside the 
workplace into the community enhancing the communal attachment to mining and forming a proud identity 
with it (Ackroyd, 2007; Parry, 2003). Mining was found to be more than just a job, something that has influenced 
all parts of life creating a strong occupational and cultural identity (Alsop and Caveley, 2008; Alsop and Wray 
2002). This unique set of characteristics around the mining industry which made community and job ‘one’ is a 
reason that many of these ex-mining towns still feel attachment to an industry that has passed for 30 or more 
years. In comparison, other occupations which have been lost to economic change have been not mourned 
the same way as mining, such as a whole array of manufacturing and administrative jobs. Occupations like 
these generally did not influence all parts of life for its employees like mining did, meaning they did not create 
the same level of occupational identity. Haney and Shkaratan (2003) also found in a study that former miners 
often look to be re-employed in the mining sector and were hesitant on being retrained in another profession 
or ‘move on’ from the industry. However, it should be noted that there can be a danger of over-stereotyping 
miners which. For example, Strangleman et al. (1999) described how miners’ can often either be stereotyped 
as brave and resilient or diffident and regressive depending on the source. Ackers (1996) discusses how the 
coal miner has been romanticised and that ‘the typical coal miner can only exist outside of time and space, 
and therefore not at all’.  Rather than viewing the human subject as having a single defined identity, a 
contrasting perspective is that humans have multiple identities which do not always readily dovetail one into 
the other and may even conflict, resulting in ambiguity, contradiction and ambivalence (e.g.  Ashforth 1989). 

 

1.4.5 Sense of Place in mining communities  

The concept of ‘Sense of place’ (SOP) seeks to explain the relationship between people and places, which 
can then be used to understand how SOP can influence peoples beliefs, attitudes and behaviours across a 
wide range of activities including agriculture, conservation and energy. SOP is not considered to be a one-
dimensional construct but rather comprises of a broader framework of distinct components including place 
identity, place attachment, place meaning, place dependence and place satisfaction (Eaton et al, 2019).  
Residents of former mining towns as well as having a strong sense of identity with mining, often identify with 
place as well. Specific places become an important part of some peoples’ identity and emotionally they feel 
they belong to that place. Psychologists call this ‘place identity’. Place identity occurs where physical and 
symbolic traits and features of living in a specific environment or place contribute to a person’s self-identity 
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and belonging (Devine-Wright, 2009; Stedman, 2002). It revolves around the specific localised memories an 
individual has made to a place (Devine-Wright and Clayton, 2010; Devlin, 2018). This creates strong ties to a 
place which they believe is a central part of their identity and see place as a ‘unique component of their 
existence’ (Broto et al., 2010; Hernandez et al., 2007). Both personal and social memories are said to be 
important to creating a sense of place identity for an individual (Wheeler 2014). Strangleman (2001) describes 
how coalfields are an example of ‘occupational communities’ where place is dominated by work. Strong social 
ties to mining go hand-in-hand with s strong attachment to the place where mining takes place (Della Bosca 
and Gilespie, 2018). Rohse et al (2020) found that residents of a small ex-mining town in South wales exhibited 
a strong sense of place which was linked to former sensory cues from coalmines; a strong sense of nostalgia 
was the emotional basis of this sense of place 

 

1.4.6 Place attachment in mining communities 

Place attachment is the bond someone forms with a place where they feel comfortable or safe and is 
established through interactions within that environment (Hernandez et al., 2007). It is the connections made 
with familiar locations within that place such as home or neighbourhood which create that sense of attachment 
(Devine-Wright, 2009). Place attachment forms quickly through everyday interactions with a certain place, 
while place identity is a deeper-rooted more intricate bond with the community values of a place so takes much 
longer to form (Hernandez et al., 2007). Attachment to place increases with the length of time an individual 
spends residing in that place (Riger and Lavrakas; 1981). Place attachment can be measured in both a physical 
and social sense. It has been found that the attachment to the social dimension, i.e. the relationships one has 
with other individuals and/or the community within an area, is often greater than the attachment to the physical 
dimension of a place (Hidalgo and Hernandez, 2001).  This social dimension of place attachment has also 
been referred to as ‘Community attachment’ (Giullani, 2003) which can be measured through variables such 
as the level of interest shown in what happens in one’s neighbourhood or community.  

Communities in mining towns are often ‘tight-knit’ where people collectively identify with the industry. In turn 
socio-economic class can also be linked to place attachment with people who have a lower socio-economic 
standing forming a stronger attachment to place and community than those from higher classes (Giuliani, 
2003). Fried (2000) thinks that this may be due to the lack of available resources (wealth, employment 
opportunities etc.) within poorer communities, meaning that members of these communities find security by 
forming tight-knit, strong social bonds with other members of said community and can often feel alienated from 
the rest of society. This lack of resources within poorer communities’ results in people within these communities 
having low residential mobility – e.g. ability to move home in search or jobs elsewhere. Although not proven in 
a cause sense, there is a positive correlation between length of residency and strength of place attachment 
(Brown et al., 2003; Bonaitou et al., 1999) and from this it is reasonable to hypothesise that lower residential 
mobility could positively correlate with higher place attachment  - though Giuliani (2003) stresses that this is 
far from being proven. 

1.5 ENERGY JUSTICE 

 
Energy justice literature has emerged in academic and political discourse over the past decade. Sovacool and 
Dworkin (2014) argue that ‘the global energy system that fairly disseminates both the benefits and costs of 
energy services, and one that has representative and impartial energy decision-making’ is one that has 
achieved energy justice.  

Energy justice aims to tackle justice-related issues concerning who is being disregarded when energy systems 
deliver exclusively to particular parts of society, as well as fair decision-making processes regarding energy 
(McCauley et al., 2013: 1-2). Simply put, Energy Justice is fairness in the energy system (Sovacool and 
Dworkin, 2014; Pye et al., 2019), though not all scholars would equate ‘fairness’ and ‘justice’. The definition 
and theoretical foundation are taken directly from environmental justice literature, which emerged as a 
response to the unequal distribution of harmful pollution from industrial activities in the US in the 1970s (Davies, 
2006). These inequalities led to the demand for fair treatment of individuals, regardless of race or nationality, 
and for equal distribution of environmental benefits, and access to natural resources (Jenkins, 2018). Energy 
justice has expanded upon social and environmental justice movements and has subsequently emerged as a 
multidisciplinary term that is applied to energy policy, consumption, and production (Jenkins et al., 2016). The 
distinction between Energy justice and environmental justice is that the former responds directly to the energy 
trilemma of availability, access, and sustainability of natural resources, providing a more focused approach 
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(McCauley et al., 2018). McCauley (2018) defines these elements of the energy trilemma as availability: ‘the 
security of supply for net importers and demand for net exporters’; accessibility: ‘the ability of an individual to 
benefit from energy provision for multiple purposes’; and sustainability: ‘the reduction of carbon emissions to 
an acceptable level’ (6-7).  

1.5.1 Energy Justice three-pronged tenant Framework 

We adopt the Energy Justice tenant framework of Jenkins et al. (2016), which separates distribution, 
recognition, and procedural justice tenants.  According to Jenkins et al. (2016), questions should be asked in 
this order: 1) what and where are the injustices? (distributive) 2) who is affected? (recognition), and 3) how do 
we ensure an equitable decision-making process? (procedural) (Jenkins et al., 2016; Jenkins, 2020). We adopt 
the ‘what, who, how’ approach to identifying and resolving injustices in an energy system (Jenkins, 2020, 
2016). The three tenants of the framework will now be explored. 

1.5.2 Distributive Justice 

Distributive justice identifies the unequal and uneven allocation of environmental impacts (Sovacool and 
Dworkin, 2014; Jenkins et al., 2016). Because there is no agreed upon method to measure distributive justice, 
we consider positive and negative impacts of MWHG, compensation for impacts, and energy poverty as 
distributive concerns. Research by Vezmar et al. (2014) suggests that positive impacts of geothermal include 
the potential to improve an area’s standard of living through increased employment and affordable heating 
while the negative impacts could include a decrease in water and soil quality. To redress for the imbalances 
of potential impacts of energy developments, financial compensation has been used to gain public support and 
is therefore part of distributive justice concerns (Moula et al., 2013). Another distributive concern is affordable 
heating, which is an issue in the UK as nearly 15% of households are considered to be in ‘fuel poverty’ (EAS, 
2020). Fuel poverty means unequal access to energy services, lack of affordable electricity and heating, and 
thus the inability to have a healthy comfortable living environment (Walker and Day, 2012). Boardman states 
that a household is ‘fuel poor’ if fuel spending is more than 10% of a household’s income (Moore, 2012; 
Boardman, 2013: 22). While there are now many more detailed definitions of fuel poverty, Day and Walker 
(2013) criticise the definition of fuel poverty as being ‘in’ or ‘out,’ highlighting that fuel poverty frequently defies 
easy definition. In this research, energy poverty means ‘the situation where households are unable to 
adequately meet their energy needs at an affordable cost’ (Pye et al., 2019: 8). MWHG development projects 
can potentially provide affordable heating to low-income households in former mining areas that may struggle 
to meet their energy needs. 

1.5.3 Recognition Justice  

Recognition justice asks, ‘who is energy relevant for?’ and ‘who should we be working with to achieve just 
outcomes?’ (Jenkins, 2020). McCauley et al. (2013) states that recognition justice is a call to acknowledge 
various ‘perspectives rooted in social cultural, ethnical, racial, and gender differences’ (3). Recognition justice 
originally draws from theories of identity and thus acknowledges that social injustices arise from failing to give 
equal respect to particular groups in society (Thomas et al., 2020). Recognition-based injustices are evident 
in the energy system in subtle ways, such as the provision of energy efficiency incentives based on financial 
contributions, which inextricably exclude the elderly, disabled, and poor, preventing these groups from 
benefiting in the low-carbon transition (Thomas et al., 2020). There is a lack of understanding of the public 
perceptions and attitudes of these groups. The most relevant research conducted on group perceptions of 
renewable energy technologies is by Moula et al. (2013), who uses socio-economic factors (i.e., income), 
socio-demographic factors (i.e., age and gender) to study influences on public perceptions and attitudes 
towards new energy infrastructures. To prevent the emergence of distributive injustices, such as inaccessibility 
and unaffordability of heating, it is important to examine these factors of identity.  

The concept of recognition justice will be used to examine how people perceive themselves, and their interests, 
to be acknowledged in project planning and whether within-group demographic differences occur, e.g. between 
low and high income households or younger and older respondents. Such knowledge helps identify the need 
for more inclusive and fairer opportunities for community engagement (Schlosberg, 2001; Jenkins, 2016). 

 

1.5.4  Procedural Justice 

Procedural justice addresses how we improve decision-making processes and is defined as ‘equitable 
procedures that engage all stakeholders in a non-discriminatory way’ (McCauley et al., 2013: 2). In terms of 
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the relationship between procedural justice and public acceptability, research by Walker and Devine-Wright 
(2008) shows that direct participation in a fair decision-making process can also lead to higher acceptance of 
renewable energy technology. Arnstein’s ladder of participation (1969) implies ‘the redistribution of power that 
enables the have-not citizens,’ to have a voice.  ‘Having a voice’ can, however, all too easily remain at the 
level of tokenism (informing and consulting). To achieve genuine levels of engagement and citizen control, 
Arnstein suggests that participants become partners in governing programs and managerial aspects over 
projects (Arnstein, 1969). It has been argued that citizen control over energy projects through an inclusive 
decision-making process results in a more equitable outcome (McCauley, 2018: 16). In the case of MWHG, 
the operationalisation of procedural justice considers citizens’ preferred methods of citizen engagement, which 
not only  allows  members of the public to have a voice, but also to have an input into, or even control over, 
decision-making regarding MWHG projects.  

 

1.6 FOCUS OF STUDY 

This study aims to provide a canvas of public perceptions and opinions towards the largely unknown 
technology of MWHG in areas of Great Britain that are pertinent to its development. The following research 
questions are addressed:  

 

RQ1: What are perceptions towards MWHG and subsequent support of MWHG in the UK? 

RQ2: What is the influence of socio-economic factors on perceptions towards, and support of, MWHG 
projects.   

RQ3: How can the place where people live (sense of place), and their social identity affect perceptions, and 
support of MWHG?  

RQ4: Does socio-economic deprivation in areas previously associated with extractive industries influence 
perceptions towards, and support of MWHG?  

RQ5: Does community perceptions towards procedural fairness in the development of a project influence 
perceptions towards, and support of MWHG?   

RQ6: Would a community compensation/benefit scheme have a positive or negative influence on perceptions 
towards, and support of MWHG?  

  



 

 9 Copyright © SECURe 2021 

2 Method 
In this section, we explain how the respondents for an online informed opinion survey were selected and 
recruited. We then explain how the survey was constructed and presented to respondents. Finally, we discuss 
the measurement items that were used for the concepts in our study.  

 

2.1 SURVEY SAMPLE SELECTION 

The sampling area was designed to target areas of Great Britain with the potential to use MWHG. Areas of 
Great Britain were identified within the Coal Authority’s ‘coal consultation areas’ i.e. those places that lie above 
coalfields and where the Coal Authority advocate that a ‘mining search report’ is used before any developing 
takes place in the area (Coal Authority, 2019). Areas not within these coal consultation areas were 
subsequently not considered for sampling. 

Once the coal consultation areas of Great Britain were located as illustrated in Figure 1; two sub-samples were 
then created in order to examine whether perceptions and opinions differed in relation to spatial proximity to 
mine workings.  

Sub-sample A: Secondary postcode areas - postcodes where at least 50% of the postcode was covered by 
Coal Consultation areas but had less than 30% of the postcode area above underground mine workings. 

Sub-sample B: Primary postcode areas - postcodes where at least 50% of the postcode area was covered 
by Coal Consultation areas and had 30% or more of the postcode area above underground mine workings. 

 

Figure 1 – The Coal Authority consultation areas of Great 
Britain 
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The purpose in sampling from areas that are within a coal development area (≥50% of postcode area or more 
on a spatial basis) is that MWHG is a technology which can be applied where there are mines from which to 
extract heat. Due to the highly spatially specific character of coal mining in the UK, as shown in Figure 1, 
asking peoples’ for their opinions on MWHG from areas where there are no realistic opportunities to utilise the 
technology was considered to be a less adequate sampling strategy as we are interested in public perceptions 
from areas where projects can be developed. Large parts of the UK, e.g. in the south and east of England, 
northern Wales and the Scottish Highlands and Islands, have no historical relationship to coal mining and 
MWHG is not a viable technology to deploy in these areas. By sampling from coal mining areas, it is also more 
likely that respondents will feel a connection to coal mining and will have some pre-existing knowledge, 
awareness or emotional response to the industry.   

We then created two sub-samples to allow us to test ideas encapsulated in the concepts of place identity, 
place attachment and community attachment. Sub-sample B (1o postcode areas) represented postcode areas 
that are substantially situation over a coalfield (≥50% by area) and where ≥30% of the postcode area is also 
located directly above underground coal mine workings. Such areas are where coal mine pitheads, 
washrooms, access points, offices, coal cleaning facilities, and other infrastructure associated with the industry 
were located. In such areas, Miners and Mining villages and towns were concentrated. Sub-sample A (2o 
postcode areas) are also areas with a strong association with coal mining (≥50% by area over the coalfield) 
but with ≤30% underlain by underground mine workings. Sub-sample A will possibly include mining villages 
and towns that happen to on the periphery or edge of dense coal mine workings and which end up being 
located in adjacent postcodes, though it is intended that this is not common. It is worth noting that postcode 
areas are defined based on populations served and hence tend to follow population density. Where former 
coal mining activity is associated with population hubs, hence existing population density patterns, the 
separation into 1o and 2o postcodes should serve to distinguish between areas that were the core of coal 
mining from areas that were periphery, close to (and would have served) such cores. We have not as yet 
undertaken an objective analysis to verify whether the assumption that 1o represents ‘core’ coal mining 
communities and 2o postcodes ‘periphery’ to those communities is correct.  

The 1o and 2o postcodes were obtained by using a Geographic Information System (GIS) model that employed 
three mapping layers (postcode districts, coal development areas and underground mine workings). Postcode 
districts use the first part of the postcode (the so-called ‘outward code’), which typically consists of two to four 
letters and numbers, e.g. EH21, M42 or B4. The data on postcode districts is widely available through GIS 
software while the spatial data on coal development areas and underground mine workings was provided at 
the GB-scale by the Coal Authority under a bespoke license. The data we used from the Coal Authority can 
be viewed on the Interactive Map Viewer | Coal Authority (bgs.ac.uk).  

The distribution of the primary and secondary postcode areas are illustrated below in Figures 2 and 3. The 
total number of postcode areas identified within the primary postcode areas was 296 and 255 in the secondary 
postcode areas. The primary and secondary postcodes were supplied to Dynata (Home - Dynata), the survey 
research firm that undertook the surveying, in order to recruit half of the sample from each postcode group. 
The proportions of respondents sampled from each sample area (postcode group) was 50:50.   

In order to ensure that the sample was nationally representative, we created required quota’s with respect to 
age, gender and gross household income, as determined by UK census data. Dynata then used these quota’s 
to assemble a sample that was representative of the UK population as a whole, which was achieved 
successfully with the exception that the youngest adults category was very slightly under-represented due to 
challenges in accessing sufficient respondents in that age group. 
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Figure 2 - Distribution of secondary primary postcode areas only (left) and of primary postcode areas 
(right)  copyright: Coal Authority  

 

 

 

Figure 3 – Distribution of both 
primary (red shading) and 

secondary (brown shading) 
postcodes areas (copyright: Coal 

Authority) 
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2.2 SURVEY IMPLEMENTATION 

A polling firm (Dynata, Home - Dynata)) was hired to conduct the online surveys through the use of recruited 
survey panels i.e. a self-selected cohort of participants who receive an incentive for their participation. A non-
randomised quota sampling method was used to sample respondents based on nationally representative 
quotas for age, gender and gross household income (Table 1).   

 

Table 1 – Nationally representative sampling quotas with regards to gender, gross household income 
and age. 

Demographic  Demographic groups Percentage targets 

Gender Male 49% 

Female 51% 

Gross household income Under £10,000  8% 

£10,000 to £19,999 25% 

£20,000 to £29,999 20% 

£30,000 to £39,999 15% 

£40,000 to £49,999 10% 

£50,000 and above 23% 

Age 18 - 29 21% 

30 - 39 17% 

40 - 49 18% 

50 - 59 15% 

60 - 69 14% 

70 + 14% 

 

Experts in the areas of geology, geothermal and district heating were invited to review specific sections of the 
survey content and to provide feedback on the technical accuracy of the geology and technology related 
information provided to survey participants. The following experts were consulted:  

 

 Professor Chris McDermott, hydrogeologist, School of GeoSciences, University of Edinburgh  
 David Somervell, former Sustainability Adviser and DH expert, University of Edinburgh  
 Dr Hugh Barron, geoenergy specialist, British Geological Survey  
 Dr Kirsten Jenkins, energy justice specialist, School of Political & Social Sciences, University of 

Edinburgh 
 Asa Morrison, Stantec  
 Dr David Banks, University of Glasgow  

 

A layperson pilot of the survey was also carried out in order to test the clarity of the survey information and 
questions presented.  Eleven individuals from the research team’s personal connections were asked to trial 
the survey as well as to provide feedback based on a set of feedback questions, used to help identify specific 
areas where there may be difficulty in comprehension or lacking clarity. Respondents were also asked to each 
provide their survey completion times. Once the feedback was collated and reviewed, changes were made 
which resulted in further improvements to the wording and structure of the survey. 

The resulting survey was then programmed for an online application by Dynata, after which a ‘soft launch’ was 
conducted using n=318 of the total sample. This was used to evaluate the quality of the interim data, in addition 
to measuring the time that respondents took to complete the survey. The median time taken for completion of 
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the survey was 19 minutes, 22 seconds. Any responses completed in less than a quarter of the mean (5 
minutes) were excluded from the sample on the assumption that insufficient time was spent in reading the 
material and considering how to respond to questions. Additional respondents were then recruited to ensure 
that a sufficiently large sample was still achieved.   

 

2.3 SURVEY DESIGN 

Overall the survey included 31 standalone questions and 14 multi-part questions which created 67 individual 
questions. In the beginning of the survey, respondents were provided with information on the study (see 
Appendix; section 9.1 for full texts) - briefly describing the estimated time for completion, the general topic of 
the survey (energy production in the UK) and the GDPR procedures used for publishing and data storage. 
Respondents were then required to permit consent, after which five screening questions were used in order to 
track the quota targets before respondents proceeded with the survey. 

Throughout the survey respondents were intermittently provided with sections of information and subsequently 
asked to respond to questions connected to the information provided. The general structure of the survey was 
as follows: 

Participants were first asked about their awareness of MWHG and their initial perceptions of the technology 
before being provided with information. The survey then provided three section of information including: 1) an 
explanation of MWHG; 2) a UK case-study of MWHG in County Durham (Crooks, 2020; Geothermal energy 
from abandoned coal mines - Coal Authority (groundstability.com)); and 3) a description of installation of 
MWHG and credible impacts. 

Participants were then asked question relating to their living environment (place characterisation, place 
attachment and sense of place) to see how the participants viewed and interacted with the area they lived. 
More information was then provided around the potential and credible positive and negative impacts of the 
technology and respondents were asked questions relating to these impacts, after which participants provided 
their overall opinion on the technology.  

The next section of the survey moved onto social identity, asking participants questions around their 
experience and awareness of, and sense-of-identify to, the UK’s mining industry. The following section 
investigated social deprivation indicators such as quality of life and employment opportunities in the 
participants’ local area. The survey then moved onto energy justice related questions surrounding decision 
making processes on energy issues. The next section investigated the participants’ beliefs and values asking 
questions on broader environmental issues. The survey also gathered information on the socio-demographics 
of the participants such as income, employment, level of qualifications achieved. The final section asked 
participants for their final thoughts and to identify associations they had with MHWE. 

 

2.4 SURVEY MEASURES 

This section refers to the sources used for developing survey measures where applicable. Where possible 
previously validated survey measures (i.e. questions and/or measurement scales) were used or adapted for 
the purposes of the current study. The full survey can be found in Appendix; section 9.1 including further details 
of the information provided and questions referenced below. 

Several items were sourced or adapted from an NERC funded Fracking survey (Evensen, 2019) including the 
awareness/knowledge items (Q6, Q7), MWHG support measurement scales (Q9, Q21), spatial identity (Q13), 
climate change beliefs (Q41) and environmental attitudes (Q41).    

Place attachment related items (Q12) were obtained from previous surveys produced by Evensen et al. (2019) 
on the perceptions of fracking in the UK and from Jelley’s (2013) study of place attachment. Place 
characterisation (Q11) was adapted from Orange, H (2012) with response options modified from 'landscape' 
to 'area' as well as adding the options ‘natural’, ‘rural’, ‘coastal’ and ‘historical’. 

Mining identity questions were both adapted from other source material (Q25; BDRC continental, 2011) or 
developed specifically for the survey by the authors (Q22, Q23). Similarly, socio-economic deprivation items 
used in the survey (Q24, Q26-Q31) were developed by the authors, while Q29 response items were based on 
the Scottish and English indices of deprivation (Housing and Social Justice Directorate, 2020; National 
Statistics, 2019). The same also applied to the Energy justice related items (Q31-40) with items adapted from 
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the Scottish Housing survey (2019; Q33), The Environmental Protection Agency (EPA, 2020; Q34) and the 
English Housing survey (2018; Q36, Q37). The remaining measures that were not specified previously were 
developed by the authors.    

 

2.4.1 Comprehension check  

After the main information explaining MWHG had been provided, a comprehension question was included 
(question 10) to test whether the respondents understood and had comprehended the information provided. 
The question was intended to be a multiple choice question where each respondent selected one response; 
nevertheless, due to an error this question was set-up such that a respondent could select as many responses 
as he/she wanted.  Therefore, whilst 80% selected the correct response, 26%, 10%, 16%, and 4% selected 
each of the four incorrect responses.  To correct for this error, as far as possible, a new variable named ‘correct’ 
was created which splits the sample between people who only answered correctly and people who offered at 
least one incorrect response; 58% of the sample answered correctly by this measure.  The correct response 
to one part of Q10 (e.g. Q10.3) could be one measure of attention to the background information, but the 
variable named ‘correct’ would be a more conservative measure of this same construct. 

 

3 Results 
In Section 3.1the socio-demographic characteristics of the overall sample, primary and secondary sub-
samples are described. This is followed by the findings on respondents awareness and initial perceptions of 
geothermal energy and MWHG (Sections 3.2 & Error! Reference source not found.). Section 3.4 presents 
respondents´ opinions of MWHG at the local, regional and national levels of implementation once information 
has been provided. The evaluation of positive and negative impacts associated with MWHG implementation 
and the overall perceived balance of positive and negative impacts will be evaluated in section 3.5. In Section 
3.6, we explore the relationship between socio-demographic and personal belief factors and both initial 
perceptions and subsequent overall support for MWHG (Research Question’s (RQs) 1 & 2). In section 3.7 we 
will also address mining identity and place attachment and socio-economic deprivation in section 3.8 (RQ’s 3 
& 4). Section 3.9 will then focus on energy justice, opinion regarding compensation and on how the public 
should be involved (if at all) in project decision-making (RQ’s 5 & 6). Finally section 3.10 will present the 
qualitative findings based on both initial perceptions/associations and informed opinions towards MWHG 
providing further insight into the reasoning behind respondents´ intentions to support the technology if it were 
available to them in the future.       

 

3.1 SOCIO-DEMOGRAPHICS 

The socio-demographic characteristics as measured in the survey included respondents: age, gender, 
employment status and highest education level (further details in Table 2). The distribution can be compared 
to the national averages shown in Table 1. The average age of the overall sample was 50.4 years of age (Std. 
deviation 17.8), which was comparable with the primary and secondary subsamples (49.5 and 51.3 
respectively). The age range of the sample overall was between 18 and 92 years (89, primary sample; 92 
secondary sample).  The most notable differences in the sociodemographic characteristics presented between 
the primary and secondary subsamples was in relation to age and gross household income with a higher 
percentage of 70 and older respondents, and subsequently of retired employment status in the primary sample. 
Furthermore, the primary sample had a higher proportion of income earners between £10,000 and £19,999 
(27%, primary; 20%, secondary). 
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Table 2 – Breakdown of socio-economic and demographic variables for primary and secondary 
postcode areas 

Socio- economic 
demographic 

Levels Primary  Secondary  Total 

N=2,013 % (N=1000) % (N=1,013) 

Age 18 - 29 19 17 361 

30 - 39 11 15 263 

40 - 49 15 20 354 

50 - 59 16 15 313 

60 - 69 15 16 306 

70 and over 24 17 416 

Gender1 Male 48 49 972 

Female 52 51 1039 

Other 0 0 2 

Gross household 
income 

Under £10,000  8 8 167 

£10,000 to £19,999 27 20 473 

£20,000 to £29,999 21 21 426 

£30,000 to £39,999 15 17 325 

£40,000 to £49,999 10 12 227 

£50,000 and above 18 21 395 

Employment 
status2 

Working full-time (>30 
hours per week)  

38 38 766 

Working part time (<30 
hours per week) 

14 16 295 

Full time student 3 4 65 

Retired 32 27 597 

Unemployed/other 14 15 290 

Education level 3 Low level (No 
qualification to Level 0 
or equivalent; Entry level 
diploma or equivalent) 

10 9 192 

Medium level (Level 1 
to level 5; GSCE to 
higher national diploma)  

52 50 1028 

High qualification 
(Level 6- Level 8; 
professional qualification 
to Doctorate) 

19 17 793 

Note – 1 Gender included three categories (male; female; other), for further analysis only the first 2 
categories were included; 2 Employment status level included eight categories, for further analysis this 
was recoded into three categories; 

3  Education level included 17 categories, for further analysis this was recoded into three categories low 
(Up to level 0 or equivalent), medium (Level 1-5) and high (Level 6-8) as per levels proposed by in 
England, Wales and Northern Ireland (Gov.UK). 
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Nothing at all

I have heard of it but know nothing
about it

I know a little

I know a fair amount

I know a great deal

3.2 AWARENESS OF GEOTHERMAL ENERGY AND MINE-WATER HEAT GEOTHERMAL 

 

At the start of the survey respondents were asked whether they had ever read or heard of obtaining heat from 
below the ground (i.e. geothermal energy) or using the water flowing underground in old coal mines as a source 
of heat? (i.e. mine-water heat extraction), with answer categories (1) “Nothing at all”, (2) “I have heard of it but 
know nothing about it”, (3) “I know a little”, (4) I know a fair amount and (5) I ‘’know a great deal’’.  

Almost a third of respondents (32%) indicated that they were aware of this technology but did not know 
anything about it (Figure 4; left). Thirty percent of respondents indicated that they were not aware of this 
technology and just over a quarter of respondents expressed that they ‘know a little’ about geothermal energy 
(26.9%). Just over ten percent of the overall sample suggested that they were moderately to highly 
knowledgeable about geothermal energy (8.4% and 2.2% respectively).                                                                                                                                                     

When asked about awareness of MWHG (Figure 4; right, the large majority of respondents indicated either 
knowing nothing (53.9%) or as only having heard of the technology (20.9%), with 14 percent of respondents 
indicating that they know a little. Only 6 percent of the overall sample expressed that they were moderately to 
highly knowledgeable about MWHG (4% and 2% respectively). 

These findings suggest that only a small percentage of respondents had much knowledgeable about either 
ground source geothermal or MWHG, and the vast majority had little to no self-reported knowledge of the topic.      

 

 

Figure 4 – Self perceived awareness/knowledge of geothermal (left) and MWHG (right)  (n=2,013) 

 

 

3.3 INITIAL PERCEPTIONS OF MINE WATER HEAT GEOTHERMAL 

Before respondents were provided with information about MWHG, they were asked about their current opinions 
of mine water heat geothermal. The highest response chosen for this question was the ‘don’t know’ with 729 
(36.2%) of the respondents selecting this option. Of the respondents which did select a support or oppose 
option, the highest frequency was for the ‘Moderately Support’ with 456 (22.7%) choosing this option. This was 
followed by ‘Strongly Support’ and ‘Slightly Support’ which had frequencies of 307 (15.3%) and 306 (15.2%) 
respectively. The least selected answer was for ‘Strongly Oppose’ which had a frequency of 52 (2.6%) (Figure 
5). When excluding the ‘Don’t Know’ responses the mean response for this question was 4.53 on a snt rating 
scale, meaning on average respondents’ initial opinion on mine water heat geothermal was between ‘Slightly 
Support’ (4) and ‘Moderately Support’ (5).  

When the sample was split between primary and secondary postcode areas, an Independent Samples Test 
was non-significant (p > 0.05). 
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3.4 OVERALL SUPPORT ON MINE WATER HEAT GEOTHERMAL 

Once informed about MWHG participants were asked overall to what extent they supported or opposed mine 
water heat geothermal at (1) a local level, (2) a regional level and (3) a national level (Figure 6). The results 
showed that on all three levels the most selected response option was ‘Moderately Support’ with 23.3% (470) 
selecting it for local level, 25.5% (513) at regional level and 26.8% (540) at a national level. While 17.3% (349) 
of respondents strongly supported MWHG at a local level, 19.9% (401) at regional level and 22.5% (452) at a 
national level. Compared to 6.8% (136) of respondents who strongly opposed MWHG at a local level, 5.1% 
(102) at a regional level and 4.2% (85) at a National level. The ‘Moderately oppose’ option was selected by 
6.0% (121) of respondents at local level, 4.9% (99) at a regional level and 3.6% (72) at a National level. While 
for local, regional, and national levels 10.1% (203), 10.8% (218) and 12.0% (241) of respondents selected the  
‘Don’t Know’ response option. The response for part (1) was 4.16, for part (2) it was 4.36 and for part (3) it was 
4.50 (where the midpoint is at 3.5). 
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Question 9: 'What is your current opinion on the idea of extracting 
heat from the water underground in coal mines?'

Figure 5 - Respondents initial opinions on mine water heat geothermal 
(n=2013) 
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The three parts to Question 21 had similar responses so were analysed through factor analysis to see if a 
factor variable could be created. The analysis showed that all factor loadings were at least 0.876 towards one 
factor and a combination of these 3 items can explain 89.49% of the variance in the factor variable. While the 
reliability analysis showed that Cronbach’s alpha was 0.941, which is greater than > 0.70 which is the threshold 
for an acceptable level of reliability indicating that the variables within the factor group together very well and 
allowed for a factor variable to be created. The mean response of the factor variable was 4.33 

An independent samples test was run for the above factor variable, comparing means across the two sample 
sets, Primary and Secondary postcode areas. However, the results were non-significant at p < 0.05. 

 

3.5 FREQUENCIES OF POSITIVE, NEGATIVE, AND BALANCE OF IMPACTS 

Frequency statistics were used to evaluate the mean ratings of potential impacts associated with MWHG 
projects presented in Firgue 7 (positive impacts) and Figure 8 (negative impacts). Respondents mean positive 
impact ratings indicate that ‘Reduction of CO2 by 80% for typical house’ (M = 4.12) and ‘Create new jobs at 
the construction stage’ (M = 4.00) had the highest mean ratings of all the positive impacts. The other positive 
impacts mean ratings ranged between 3.67 (‘Increase value of property or homes’) and 3.94 (‘Improve comfort 
of housing through affordable heating’) which equated to between ‘Somewhat positive’ to ‘very positive’ on the 
response scale.  

As for the negative impacts, overall these were viewed less negatively on average when compared with the 
ratings for the positive impacts. The highest negative mean ratings were for ‘Expensive, costs by tax payers 
or energy bill payers’ (M=3.35), followed equally by two impacts associated with disruption ‘Property 
refurbishment to improve its energy efficiency’ and ‘For town, disruption for one year’ (M=3.27). The other 
impacts mean ratings ranged between 2.83 (‘Your gas boiler will be removed’) and 2.99 (‘Radiators removed 
and larger or underfloor heating’) which equated to between ‘Not-very negative’ to ‘Somewhat negative’ on the 
response scale.  
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Figure 6 - Respondents levels of support on mine water heat extraction on a local, 
regional and national level (n = 2013) 
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It is unexpected that the ‘reduction of CO2’ is viewed as the most positive impact as the other options are more 
directly personal impacts and might have been expected to have dominated given the phenomenon of 
psychological distancing associated with climate change. However, the response is consistent with the 87% 
of respondents that slightly to strongly agree that climate change is happening, and the 81% of respondents 
that slightly to strongly agree that evidence of climate change is reliable. These statistics could suggest that 
climate change is being perceived to have a more directly personal effect. Overall, 32.5% of respondents felt 
that the negative and positive impacts of MWHG are equally balanced, 41% felt that positives outweigh the 
negatives, and 26% felt that the negatives outweighed the positives (Table 3). Therefore, a majority of 
respondents felt that the impacts were balanced or that the positive impacts outweighed the negative ones. 

 

Figure 7 – Mean ratings of positive impacts (1 = not at all positive to 5 = extremely positive) 

 

 

 

Figure 8 - Mean ratings of negative impacts (1 = not at all negative to 5 = very negative) 
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Reduce carbon dioxide by 80% for typical house

Create new jobs at the construction stage

Improve comfort of housing through affordable heating

Better controls water levels, reducing flooding risk

Improve home energy performance through efficiency

Reduce energy bills by around 10%

Create modest number of new jobs once installed

Increase the value of property or homes

Positive impact evaluations

2.50 2.70 2.90 3.10 3.30 3.50 3.70 3.90 4.10 4.30

Expensive, costs by tax payers or energy bill payers

Property refurbished to improve its energy efficiency

For town, disruption up to one year.

Radiators removed and larger or underfloor heating

Digging up streets, disrupt up to one month

Required to connect to hot water supply

Your gas boiler will be removed

Negative impact evaluation
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Table 3 - Frequency statistics of overall, balance of positive and negative impacts 

 Frequency Percent 

Negatives far outweigh the positives 178 8.8 

Negatives somewhat outweigh the positives 347 17.2 

Negatives and positives are equally balanced 655 32.5 

Positives somewhat outweigh the negatives 566 28.1 

Positives far outweigh the negatives 267 13.3 

Total 2013 100.0 

 

 

 
4.3.2 Positive, Negative, and Overall Balance of Impacts and influence on Support 

A linear regression model (Table 4) with only the positive and negative impacts as the independent variables 
and the summated support factor variable as the dependent variable indicated all significant correlations 
(p=<0.001) with 47% of the variance in the model being explained (R2 = 0.47). When including the overall 
balance of positive and negative impacts variable into the same model, the R2 is 0.55, indicating that these 
three variables combined explain 55% of the variance in support for MWHG. The overall balance of positive 
and negative impacts is statistically significant (p = <0.001). The standardised beta coefficient for this variable 
suggests that with a one unit increase in the perception of overall balance of positives and negatives leads to 
a 0.41 unit increase in support when accounting for the positive and negative impact variables. It is important 
to note that the overall balance of positive and negative impact variable is the single most important variable 
influencing support as suggested by a high R2 value of 0.46 (Figure 9).  

 

 
 

Table 4 - Linear regression model with blocks for positive, negative, and overall balance of impacts 

Model Std. Error 

Standardised 
Coefficient 
Beta Sig. 

Statistics 
VIF 

1 Block     

Positive factor variable 
(average of 8 items) 

.032 .372 .000 1.115 

Negative factor variable 
(average of 7 items) 

.027 -.467 .000 1.115 

2 Block     

Positive factor variable 
(average of 8 items) 

.031 .265 .000 1.244 

Negative factor variable 
(average of 7 items) 

.030 -.245 .000 1.676 

Overall, balance of positives 
and negatives? (Q16) 

.024 .405 .000 1.862 

a. Dependent Variable: Support for mine water heat factor (average of 3 items) 
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Model 1: R2 = 0.47, Model 2: R2 = 0.55 

 

 

 

Figure 9 - Scatter plot with goodness of fit line of overall, balance of positive and negative impacts 
and support for MWHG (R2 = 0.46) (SPSS). Overall, balance of positives and negatives is measured (1 
= Negatives far outweigh the positives to 5 = Positives far 
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3.6 WHAT FACTORS ARE ASSOCIATED WITH PERCEPTIONS AND INFORMED ATTITUDES 
TOWARDS MINE-WATER GEOTHERMAL 

 

The following section seeks to investigate which antecedent factors i.e. background factors assessed are 
associated with respondents initial perceptions towards MWHG and informed support at 3 spatial levels (local, 
regional and national). To this end, this section will firstly cover various socio-demographic factors (including: 
age, gender, education, gross household income, employment status) followed by personal beliefs (i.e. 
environmental attitudes, political orientation) to assess the extent to which they are correlated with opinions 
towards renewable technologies such as MWHG. The section finishes with a conclusion section to summarise 
the main findings.    

 

 

3.6.1 Socio-demographics 

 

3.6.1.1 AGE 

When examining the results of ‘age’ as a predictor of the five measures of support using linear regression 
(Table 5) it was found that there was a significant positive linear relationship between age and respondents 
initial opinions towards MWHG (F(1,1282) = 110.74, p=<0.001) before receiving information. This 
demonstrates that as respondents ages increases, the level of initial support for MWHG also increases. There 
was no significant linear relationship between age and the informed opinion variables. 

The adjusted R2 value (0.08) indicates that age has a relatively small effect on respondents initial opinions of 
MWHG.  

At this stage, we are unable to fully explain the relationship between age and opinions towards MWHG. One 
hypothesis is that older people (>50) have more connection with mining and feel more comfortable with MWHG 
as a consequence compared to younger people who do not have any initial anchoring referents. However, 
when MWHG is explained to younger persons (<50) perceptions become more favourable and this may be 
connected to anchoring to key concepts that appeal to them, such as ‘lowering carbon emissions’ and ‘job 
opportunities’ and ‘lower bills’. Further analysis of the data is required to test whether this hypothesis has 
validity.  

 

Table 5 – Linear regression outputs with age as a predictor of initial and informed opinion at 
community, county or national levels   

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .282 .079 .020 .002 .282 <0.001 

Informed opinion – community level .004 -.001 .000 .002 -.004 0.853 

Informed opinion – county level .015 .000 -.001 .002 -.015 0.537 

Informed opinion – national level .010 .000 .001 .002 .010 0.684 

Informed opinion – averaged 3 levels .009 .000 -.001 .002 -.009 0.699 

 

 

3.6.1.2 EMPLOYMENT STATUS 

A one-way analysis of variance (ANOVA) test was conducted to examine if the five measures of support for 
MWHG was significantly different between groups of respondents based on their employment status (Full-
time, Part-time, retired, student and unemployed/other). The ANOVA model was found to be significant for the 
initial opinion measure (p= <0001) but not significant for the informed opinion levels for community (p=0.125) 
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county (p=0.302) or country level (p=0.227). The following results therefore focus on the initial opinions, firstly 
presenting the mean score and standard deviation for each employment group.  

The highest mean score found was from ‘Retired’ (Mean = 4.92 ± 1.13), followed by ‘full-time’ employed (Mean 
=4.48 ± 1.31), ‘unemployed/other’ (Mean =4.32 ± 1.38), ‘student’ (Mean =4.12 ± 1.09) and, finally, ‘part-time’ 
employed (Mean =4.06 ± 1.29). All the mean scores would be classified as ‘slightly-moderately support’. 

A post-hoc test (Bonferroni) was used to assess differences between employment groups. The results 
presented in Table 6 demonstrate that there was a significant difference in the initial mean support from ‘retired’ 
respondents when compared with all the other employment categories (p= <0.001-0.001). The difference in 
the initial mean support was largest when comparing the retired respondents with the ‘part-time’ group and the 
student group (0.86 and 0.80 respectively). The results also show that there was a significant difference 
between ‘full-time’ and ‘part-time’ (Mean difference=0.42, p=0.001).  

 
 

Table 6 – Post-hoc (Bonferroni) outputs for significant mean difference between employment status 
and initial support for MWHG.  

Reference 
level 

Comparison 
levels 

Mean 
Difference 

Std. 
Error 

Significance 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Full-time Part-time .424* .111 .001 .111 .737 

Retired -.439* .084 .000 -.675 -.203 

Retired Full-time .439* .084 .000 .203 .675 

Part-time .863* .115 .000 .541 1.186 

Student .805* .202 .001 .237 1.374 

Unemployed/other .605* .119 .000 .271 .940 

 

 

3.6.1.3 GENDER 

As gender was analysed as a binary variable (male, female), an independent t-test was chosen as the most 
appropriate test and a significant difference in mean scores for initial attitude was identified (p=<.001, t=6.362, 
Cohen’s d=0.36). It was found that females had a lower mean score (4.28), than men (4.74) based on initial 
opinions towards MWHG. Based on the measurement scale used this would suggest that women on average 
were inclined towards ‘slightly supporting’ (4) MWHG, while men on average were inclined towards ‘moderately 
support’ (5).  

When evaluating the effect size of this difference as inferred using the Cohen’s D statistic, this indicates that 
the difference in scores attributed to gender has a small to moderate effect size (Gignac and Szodorai, 2016) 
on respondents initial perception of MWHG.   

Once participants had been informed about MWHG, females on average still supported MWHG less than male 
participants. An independent t-test found a significant difference ( p=0.005, t=2.811) in mean informed attitudes 
towards MWHG among males (mean=4.41) and females (mean=4.24). Whilst both these means are 
considered “Slightly support”, the effect size (Cohen’s d)=0.13, is small. 

An additional independent t-test was conducted to find out if women perceive the balance of positive and 
negatives differently to men. The Likert scale answers were: “Negatives far outweigh the positives”(1); 
“Negatives somewhat outweigh the positives”(2); “Negatives and positives are equally balanced”(3); 
“Positives somewhat outweigh the negatives”(4); and “Positives far outweigh the negatives”(5). Both genders 
perceive negatives and positives to be “equally balanced”, but since the female mean is significantly lower 
(male mean=3.27, female mean=3.13), more women than men believe the negatives outweigh the positives. 
A significant difference was found (p=0.004, t=2.866, Cohen’s d=0.12 (small)). 
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3.6.1.4 EDUCATION 

A one-way ANOVA was conducted to examine if the five measures of support for MWHG were significantly 
different between groups of respondents based on their highest obtained qualification. The ‘education’ 
measure was aggregated into three levels: low (no qualification to entry level diploma), medium (GSCE to 
national higher diploma) and high (professional qualification to doctorate). The ANOVA model was found to 
be significant for the initial opinion measure (F(2, 1250) = 3.62, p= 0.039) but not significant for the informed 
opinion levels for community (p=0.748) county (p=0.513) or country level (p=0.243). The following results 
therefore focus on the initial opinions, firstly presenting the mean score and standard deviation for each 
employment group.  

The highest mean score found was from the ‘low’ education level (4.67 ± 1.18), followed by ‘high’ education 
level (4.60 ± 1.29), and then finally the ‘medium’ education level (4.43 ± 1.29). All the mean scores would be 
classified as ‘slightly-moderately support’ on the measurement scale used. 

A post-hoc test (Bonferroni) was used to assess differences between education groups. The results did not 
find any statistical differences to a level below the significance threshold (p=<0.05). Although the mean score 
comparison between ‘medium’ and ‘low’ education levels produced a low significance value (p=0.069), 
however the null hypothesis that opinions differ significantly between respondents level of education could not 
be rejected.  

 

3.6.1.5 GROSS HOUSEHOLD INCOME 

When examining the results of ‘gross household income’ (GHI) as a predictor of the five measures of support 
using linear regression (Table 7) it was found that there was a significant positive linear relationship between 
GHI and respondents initial opinions towards MWHG (F(1,1282) = 7.29, p= 0.007) before receiving information. 
This demonstrates that as respondents GHI increases, the level of initial support for MWHG also increases. 
There was no significant linear relationship between income and the informed opinion variables. 

The adjusted R2 value (0.005) indicates that income has a very small effect on respondents’ initial opinions of 
MWHG.  

Table 7 - Linear regression outputs with GHI as a predictor of initial and informed opinion at 
community, county or national levels   

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .075 .005 .062 .023 .075 0.007 

Informed opinion – community level .006 -.001 .005 .021 .006 0.817 

Informed opinion – county level .025 .000 .021 .021 .025 0.299 

Informed opinion – national level .010 .000 .008 .019 .010 0.666 

Informed opinion – averaged 3 levels .016 .000 .013 .019 .016 0.495 

 

3.6.1.6 HOMEOWNERSHIP 

The last socio-demographic that will be discussed in regards to their association with support for MWHG relates 
to homeownership. Respondents were asked to indicate one of the following options:  ‘I own the house I live 
in’ (1), ‘I rent my house from a private landlord’ (2), ‘I rent my house from the local authority or housing 
association’ (3), ‘I live here rent-free (including rent-free in relative's/friend's property)’ (4) and ‘I am resident in 
supported living accommodation’ (5). 

For the analysis, the five response options were reduced to a dichotomous variable (0=Non-owner, 1=home 
owner). An independent sample t-test was conducted to examine whether there was a significant difference 
between support for MWHG based on homeownership. The results found a significant difference between both 
groups with homeowners expressing on average a higher mean score than non-owners (4.66 and 4.25) at the 
initial opinion level. Based on the Cohen’s d statistic, the effect size for this difference was small to moderate 
(Cohen’s d = 0.31). In contrast, when comparing informed levels of support this difference reversed with non-
owners on average expressing a higher mean score for support of MWHG than home-owners. However the 
relative effect size for these differences was small (Cohen’s d= 0.13, 0.11, 0.15, 0.15).  
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3.6.2 Personal beliefs 

 

3.6.2.1 CLIMATE CHANGE BELIEFS 

Climate change beliefs were assessed using five statements (1-6 scale) relating to the existence of climate 
change. Of these five statements, two were framed in the affirmative for the existence of climate change (Q41.2 
and Q41.3), while the remaining three statements were framed as denying the existence of anthropogenic 
climate change (Q41.1, Q41.4 and Q41.5). In order to assess if these items were able to form a reliable 
measure of a construct (climate change denial), a factor analysis was conducted (principle axis factoring, 
promax rotation), with the affirmative items responses ‘reverse coded’ so that all items were orientated in the 
same direction (with 1 representing a strong view on climate change being real and 6 representing a strong 
view on climate change not being real). 

Based on the inter-variability between these items, those which demonstrated significant factor loading were 
used for the subsequent analysis. One factor was identified, with 67% of variance explained, factor loadings 
of 0.70 – 0.81, and a reliability alpha value of 0.87.  As a result the items were aggregated to form a single 
construct. 

Linear regression analysis was then used to examine the linear relationship between climate change beliefs 
and the five measures of MWHG support (Table 8). All  five measures established a significant negative 
relationship between ‘climate change not real’ both before information about MWHG was provided i.e. initial 
opinions (F(1,1276) = 15.37, p=<0.001) and after information was provided, evaluated at the community level 
support (F(1, 1739) = 37.84, p=<0.001) county level support (F(1, 1730) = 46.30, p=<0.001), country level 
support (F(1, 1748) = 41.29, p=<0.001) and the aggregated support measure (F(1, 1827) = 43.73, p=<0.001).  

These findings demonstrate that as level of climate change denial increases, the level of support for MWHG 
decreases. The adjusted R2 values indicate that this construct has a relatively small effect overall, however 
has a greater effect on informed opinions compared with initial opinions. 

 

Table 8 - Linear regression outputs with climate change beliefs as a predictor of initial and informed 
opinion at community, county or national levels   

 

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .109 .011 -.115 .029 -.109 <.001 

Informed opinion – community level .146a .021 -.176 .029 -.146 <.001 

Informed opinion – county level .161 .026 -.186 .027 -.161 <.001 

Informed opinion – national level .152 .023 -.165 .026 -.152 <.001 

Informed opinion – averaged 3 levels .153 .023 -.165 .025 -.153 <.001 

 

 

3.6.2.2 ENVIRONMENTAL ATTITUDES 

As well as examining climate change beliefs, additional measures were also used to assess respondents 
environmental values/identity. Just as with the climate change belief construct, this question (Q42) also 
included five items, with which two items were reversed coded. After conducting a factor analysis, two factors 
emerged. In order to avoid multicollinearity whereby it would not be possible to establish which underlying 
factors was contributing towards the dependent variable, only three of the five items were used for subsequent 
analysis (Q42.1, Q42.3, and Q42.4). These three items explained 78% of the variance in the items, had factor 
loadings of 0.79 – 0.83, and a reliability alpha value of 0.86 thereby establishing an appropriate unidimensional 
factor.   
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Linear regression analysis was then used to examine the linear relationship between environmental identity 
and the five measures of MWHG support (Table 9). All five measures established a significant positive 
relationship between ‘pro-environmental identity’ both before information about MWHG was provided i.e. initial 
opinions F(1, 1272) = 7.20, p=<0.001)  and after information was provided, evaluated at the community level 
support F(1, 1744) = 91.46, p=<0.001)  county level support F(1, 1733) = 85.36, p=<0.001), country level 
support F(1, 1751) = 63.30, p=<0.001) and the aggregated support measure F(1, 1832) = 95.17, p=<0.001).  

These findings demonstrate that as level of pro-environmental identity increases, the level of support for 
MWHG also increase. Similar to the climate change belief findings, the adjusted R2 values here indicate that 
this construct has a relatively small effect overall, however has a greater effect on informed opinions compared 
with initial opinions.  

 

 

Table 9 - Linear regression outputs with environmental attitudes as a predictor of initial and informed 
opinion at community, county or national levels   

 

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .075 .005 .088 .033 .075 .007 

Informed opinion – community level .223 .049 .293 .031 .223 <0.001 

Informed opinion – county level .217 .046 .271 .029 .217 <0.001 

Informed opinion – national level .187a .034 .225 .028 .187 <0.001 

Informed opinion – averaged 3 levels .222a .049 .262 .027 .222 <0.001 

 

 

3.6.2.3 POLITICAL ORIENTATION 

Respondents were asked how they would position their political orientation on a scale from Very Liberal (1) to 
Very Conservative (7) with ‘Middle-ground’ (4) as the midpoint. Political orientation responses were examined 
as a predictor of the five measures of support using linear regression (Table 10).     

The result show that there was a significant relationship between political orientation and opinions towards 
MWHG for all five support measures. The results also demonstrate a split in support based on political 
orientation as indicated by the Beta values (β) which show a positive relationship between the non-informed 
‘Initial opinions’ towards MWHG and political orientation, and negative relationships between all other informed 
opinion measures and political orientation. This result indicates that as respondents political position moves 
towards ‘Very conservative’, they are more inclined to initially support MWHG. Whereas when respondents 
are informed of MWHG they are more inclined to support MWHG if they are politically positioned towards ‘Very 
Liberal’.   

It should also be noted that the adjusted R2 values however indicates that political orientation has a very small 
effect (0.003-0.01) on respondents support for MWHG at all spatial levels and based on amount of information 
provided.  

 

 

Table 10 - Linear regression outputs with political orientation as a predictor of initial and informed 
opinion at community, county or national levels   

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .105 .010 .088 .023 .105 .000 

Informed opinion – community level .082 .006 -.081 .023 -.082 .001 
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Informed opinion – county level .072 .005 -.067 .022 -.072 .002 

Informed opinion – national level .061 .003 -.054 .021 -.061 .010 

Informed opinion – averaged 3 levels .080 .006 -.070 .020 -.080 .001 

 

 

3.6.3 Informed Mine-Water Heat Geothermal associations 

 

The final question of the questionnaire asked respondents to indicate from a selection of seven positive and 
negative possible suggestions, which they primarily associate with MWHG. The options included: ‘Renewable 
energy’, ‘Using coal mines again’, ‘Cost saving on energy’, ‘Warm homes’, ‘Disruption to the local area’, ‘ 
Expensive’, ‘Reduces choice of energy supplier’ and ‘Other’.    

To test support levels for the seven options, independent sample t-tests were performed for each option (0=not 
selected, 1= selected). Cohen’s d statistic was calculated to determine the effect size. For the ease of 
interpretation, the option ‘other’ was removed from the analysis.  

The results presented in Table 11, comprise of a condensed version of the result output. The results found 
significant differences in mean scores between those that selected each of the association options and those 
that did not. The mean scores for MWHG were significantly higher across all support measures for respondents 
that selected from the following associations compared to those who did not select these options: ‘Renewable 
energy’, ‘Using coal mines again’,  ‘Cost saving on energy’, ‘Warm homes’. The mean scores for MWHG were 
significantly lower across all support measures for respondents that selected from the following associations 
compared to those who did not select these options: ‘Disruption to the local area’, ‘ Expensive’, ‘Reduces 
choice of energy supplier’. 

The effect sizes between these associations and support for MWHG varied between relatively small effects 
(0.10) to very high effect sizes (0.90). Regarding the positive associations, respondents association with 
‘renewable energy’ had the largest overall effect size towards support for MWHG ranging from moderate at 
the initial level (Cohen’s d= 0.48) to moderate to large (Cohen’s d= 0.67, 0,66, 0.62) at the community, county 
and national opinion levels. In contrast, associations with ‘using coal mines again’ had overall the lowest effect 
size across all of the support levels for MWHG, at the initial level, community, county and national opinion 
levels (Cohen’s d= 0..14, 0.20, 0,26, 0.26). The association with ‘cost saving on energy’ was the second largest 
and had a small to moderate effect size at the initial opinion level Cohen’s d= 0.31) and a moderate to large 
effect size at the community, county and national opinion levels (Cohen’s d= 0.61, 0.62, 0,56). The third largest 
positive effect was for the association with ‘warm homes’ and support for MWHG with the smallest effect size 
at the initial opinion level (Cohen’s d= 0.10) and a moderate effect size at the community, county and national 
opinion levels (Cohen’s d= 0..53, 0.43, 0,42). 

For the negative associations, undoubtedly the large effects sizes found were between ‘‘Disruption to the local 
area’, ‘ Expensive’ particularly at the community level (Cohen’s d= 0..90, 0.93) and also large at the community 
level (Cohen’s d= 0.84, 0,91) and at the national support level (Cohen’s d= 0.72, 0.82). At the initial support 
level, both negative association had a small to moderate effect (Cohen’s d= 0.33, 0.30). The last negative 
association (‘reduces choice of supplier’) in contrast to the other negative association had a relatively 
consistent small to moderate effect on support towards MWHG at all levels (Cohen’s d= 0.30, 0.39, 0.38, 0.39).  
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Table 11 - Independent samples t-test condensed output; selection of MWHG associations and effect on support for MWHG at initial, 
community, county and national levels 

MWHG 
association 
options 

Level 

* 

Initial opinion - uninformed Community level opinion - 
informed 

County level opinion – 
informed 

National level – informed 

N Mean Sig. (2 
tailed) 

Cohen’s 
d 

N Mean Sig. (2 
tailed) 

Cohen’s 
d 

N Mean Sig. (2 
tailed) 

Cohen
’s d 

N Mea
n 

Sig. (2 
tailed) 

Cohen’s 
d 

Renewable 
energy 
 

0 725 4.27 
<0.01 0.48 

1046 3.79 
<0.01 0.67 

1021 4.00 
<0.01 0.66 

1042 4.18 
<0.01 0.62 

1 559 4.87 719 4.70 733 4.86 730 4.95 

Using coal 
mines again 
 

0 967 4.49 
<0.01 0.14 

1326 4.09 
<0.01 0.20 

1320 4.27 
<0.01 0.26 

1327 4.41 
<0.01 0.26 

1 317 4.68 439 4.38 434 4.62 445 4.75 

Cost saving 
on energy 
 

0 849 4.40 
<0.01 0.31 

1196 3.89 
<0.01 0.61 

1179 4.10 
<0.01 0.62 

1193 4.27 
<0.01 0.56 

1 435 4.79 569 4.72 575 4.89 579 4.96 

Warm 
homes 
 

0 967 4.50 
<0.01 0.10 

1345 3.99 
<0.01 0.53 

1339 4.23 
<0.01 0.43 

1350 4.37 
<0.01 0.42 

1 317 4.63 420 4.69 415 4.79 422 4.89 

Disruption 
to the local 
area 

0 918 4.66 
<0.01 0.33 

1217 4.55 
<0.01 0.90 

1214 4.71 
<0.01 0.84 

1233 4.79 
<0.01 0.72 

1 366 4.22 548 3.30 540 3.57 539 3.83 

Expensive  0 1075 4.62 
<0.01 0.30 

1436 4.41 
<0.01 0.92 

1433 4.59 
<0.01 0.91 

1452 4.70 
<0.01 0.82 

1 209 4.09 329 3.08 321 3.32 320 3.59 

Reduces 
choice of 
energy 
supplier  

0 1183 4.56 

<0.01 0.30 

1625 4.21 

<0.01 0.39 

1615 4.40 

<0.01 0.38 

1629 4.54 

<0.01 0.39 1 101 4.16 140 3.63 139 3.86 143 4.00 

* Level: 0=Option not selected, 1= Option selected 
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3.6.4 Conclusion 

Examining the influence of socio-demographic factors on MWHG support has highlighted several notable 
relationships and general patterns between informed and uninformed evaluations of MWHG. One of the most 
interesting findings was that all socio-demographic factors analysed had a significant influence on initial 
perceptions for MWHG, but was not found to be a significant predictor of informed opinions towards MWHG. 
This may suggest that in the absence of prior-knowledge of MWHG, antecedent factors such as demographic 
and socio-economic factors were found to be more distinguishing of uninformed support towards MWHG. 
(Given the relatively small effect size of socio-economic and demographic variables, however, it might be that 
other independent variables are more important in explaining responses). After information was provided these 
factors did not significantly differentiate opinions based on group characteristics.  

In contrast, personal beliefs around climate change, environmental identity and political orientation was found 
to be a significant predictor of support towards MWHG across all five support measures. The aggregated items 
used for climate change belief and environmental identity factors were shown to be suitable measures for 
these underlying constructs (explaining 67 and 78% respectively). Both these factors were shown to have a 
larger effect on informed opinions towards MWHG than uninformed opinions. This may likely be due to the 
environmental attributes of this technology being stated within the information provided to respondents. 
Respondents with values which support acting on climate change would approve of MWHG due to the 
information presenting the case for MWHG as a technology for addressing CO2 emissions associated with 
heat provision. Based on informed support, it appears that more Liberal leaning respondents were more 
supportive of MWHG than more Conservative leaning respondents. It is possible that this is explained by the 
link between MWHG and reducing CO2 emissions since belief in climate change and decarbonisation tends to 
correlate with more liberal political opinions (Gregersen et a, 2020).  

Another notable finding was that there was a distinct positive relationship between older, retired respondents 
and increasing support for MWHG above all other employment groups and compared to younger respondents. 
However this finding was also only based on initial perceptions towards MWHG and did not hold when more 
information was provided. Significant differences were also found between gender, with men on average more 
supportive of MWHG than women, although the strength of effect of gender was small but more moderate for 
initial opinions. 

It should however be noted that any relationships or differences found within these results (albeit significant) 
had a relatively small effect size on respondents support towards MWHG, which implies that other factors are 
likely to have a stronger influence on respondents opinions towards MWHG. 
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3.7 INFLUENCE OF MINING IDENTITY AND PLACE ATTACHMENT ON SUPPORT FOR MWHG   

 

In section 3.7, we will examine several socio-spatial factors to determine their association with support for 
MWHG. The first factors that will be investigated in section 3.7.1 is based on respondents ‘sense of mining 
identity’, followed by a combination of ‘sense of place’ and ‘place attachment’ which are presented in section 
3.7.2. The section finishes with a conclusion to summarise the main findings (section 3.7.3).    

 

3.7.1 Sense of Identity with the Mining Industry 

 

In order to measure the sense of identity associated with mining, respondents were asked to what extent they 
agreed with two statements (Figure 10). The question (Q22) asked in part (a) to what extent participants felt 
like they belonged to a mining community (n = 2013). The response option selected most was ‘Not at all’ with 
35% (n= 712) participants choosing this option, followed by ‘Somewhat’ at 25% (n=499) and not very much at 
23% (n=457). The least two selected options were ‘A fair bit’ and ‘A great deal’ with 9% (n=176) and 8% 
(n=169) respectively. Part (b) of the question asked respondents to what extent they felt their parents and/or 
grandparents belonged to a mining community (n = 2013). Again, the response option ‘Not at all’ was the most 
selected with 38% (n=761). In contrast to responses to part (a), both response options ‘A fair bit’ and ‘A great 
deal’ were selected by a larger proportion of respondents ((12%; n=250) and (18%; n=353, respectively)). The 
mean response option for part (a) was 2.32 and for part (b) was 2.58. 

 

 

 

 

When the results for Q22 (a) were split into the two distinct sample groups (Primary and Secondary postcodes) 
it showed that a greater proportion of respondents from the Secondary postcode sample selected the ‘Not at 
all’ response (42%) than those from Primary postcode sample (28.7%) (Figure 11). The ’Not very much’ 
response was also selected by a slightly higher percentage of respondents from Secondary postcode areas 
(23.7%) than Primary postcode areas (21.7%). Respondents from Primary postcode areas were more 
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Figure 10 - Respondents level of agreement on themselves (blue) and their parents 
and/or grandparents (purple) belonging to a mining community (n =2013) 
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responsive to feeling they belonged to a mining community with the response options ‘A fair bit’ and ‘A great 
deal’ being selected more (11.1% and 11.4% respectively) than participants from Secondary postcode areas 
(6.4% and 5.4% respectively). An independent samples test was run to compare the mean responses between 
the two samples, it showed that the mean response to Part (a) from respondents from the Secondary postcode 
sample was 2.10 compared to 2.55 from the Primary postcode sample. Using the mean, n, and standard 
deviation Cohen’s D, which calculates effect size, was equal to 0.36. This result indicates that being from a 
Primary or Secondary postcode areas had a small to moderate effect, according to Gignac and Szodorai’s 
(2018) interpretation of effect size, on their belief of belonging to a mining community, which is statistically 
significant as p < 0.001. 

 

 

Results for part (b) of Q22 followed a similar pattern with a greater proportion of respondents from Secondary 
postcode areas selecting the ‘Not at all’ response (42.6%) compared to those from Primary postcode areas 
(32.9%) (Figure 12). For each sample set the ‘somewhat’ response option was selected by 18.7% of 
participants. While both response options ‘A fair bit’ and ‘A great deal’ were selected more by respondents 
from Primary (14.4% and 22.5% respectively) than Secondary postcode areas (10.5% and 12.6% 
respectively). The mean response from Secondary postcodes areas was 2.35 and compared to 2.82 for 
Primary postcode areas (Table 12). The value of Cohen’s D (effect size) was 0.31 which was statistically 
significant as p < 0.001 (Table 13).  
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Table 12 - Group Statistics for Question 22 when split into Primary and Secondary postcode areas 
(n= 2013) 

Question Subsamples n Mean Std. Deviation Std. Error Mean 

Q22 (a) 

 

Primary 1000 2.55 1.315 .042 

Secondary 1013 2.10 1.176 .037 

Q22 (b) Primary 1000 2.82 1.564 .049 

 Secondary 1013 2.35 1.432 .045 

 

 

Table 13 - Independent sample t-test results for Q22 (n = 2013) 

Question t df Sig. (2-tailed) Mean 
Difference 

Std. Error 
Difference 

 95% Confidence Interval of 
difference  

Upper Lower 

22 (a) -8.119 2011 0.000 -0.451 0.056 -0.560 -0.342 

22 (b) -7.073 2011 0.000 -0.473 0.067 -0.604 -0.342 

 

A bivariate correlation was also run between parts (a) and (b) of Q22 and the results indicated that that there 
was a strong correlation between the two questions with a Pearson’s correlation value of 0.645 which was 
statistically significant as p < 0.05. 

Another question (Q23) relating to participant’s sense of identity with the mining industry, asked participants 
to what extent they believed mining had influenced the community they lived in (Figure 13). The results show 
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that many participants felt that mining had ‘Somewhat’ influenced the community they live in with 32.3% (651) 
selecting that response option. The second highest selected response was ‘Not very much’ being selected by 
22.4% (451) of respondents. While ‘A fair bit’ was selected by 15.8% (318) respondents and ‘Not at all’ and ‘A 
great deal’ were selected by 14.8% (298) and 14.7% (295) of respondents, respectively. The mean response 
for this question was 2.93. 

 

 

 

 

When Q23 was split into the two sample groups (Figure 14) it showed that 21.3% (216) of respondents from 
Secondary postcode areas selected the ‘Not at all’ response compared 8.2% (82) from Primary postcode 
areas. Respondents from the Secondary postcode sample set also selected ‘Not very much’ response more 
(27.2%, 276) than those from Primary postcode areas (17.5%, 175). While respondents from Primary areas 
had greater levels of belief that where they lived had been influenced by mining with 19.4% (194) selecting the 
‘A fair bit’ option and 20.7% (207) selecting ‘A great deal’ compared to 12.2% (124) and 8.7% (88) from 
Secondary areas, respectively. The mean response for Secondary areas was 2.6 and for Primary towns was 
3.27 (Table 14). While the Cohen’s D value for the two samples was 0.56 which was statistically significant as 
p < 0.05 (Table 15). 

Analysis of the responses to Q22 & 23 indicate that the sampling approach identified a significant difference 
in sense of belonging to a mining community and in belief that mining has influenced the community. 
Respondents dwelling in the primary postcode areas (hence in areas occupied by mining villages, towns and 
infrastructure) have a stronger sense of belonging to a mining community and stronger belief that mining 
influenced the local community than respondents who dwell in the secondary postcode areas (in areas that 
are more peripheral to the coal mining core). The primary and secondary postcodes function as intended, in 
that they distinguish core coal mining communities from more peripheral ones.  
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Question 23: To what extent do you believe mining has influenced 
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Figure 13 - Respondents views on how much mining has influenced 
the community they live in (n = 2013). 
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Table 14 - Group Statistics for Q23 when split into Primary and Secondary postcode areas (n = 2013) 

Question 
Subsamples n Mean Std. Deviation Std. Error Mean 

Q23 

 

Primary 1000 3.27 1.206 0.038 

Secondary 1013 2.60 1.198 0.038 

 

Table 15 - Independent samples t-test results for Q23 (n = 2013) 

Question t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

 95% Confidence Interval of 
difference  

Upper Lower 

Q23 -12.540 2011 0.000 -0.672 0.054 -0.777 -0.567 

 

 

Question 25 asked participants how much they agreed with four statements relating to the mining which had 
occurred in their area aiming to see if mining had generated a ‘local identity’ (Figure 15). The four statements 
were: (a) It made this area special, (b) Provides me with an important connection to this area, (c) Makes me 
feel proud of my local area and (d) Provides a link to me, or my family. For parts a, b, and c the most selected 
option was ‘Slightly agree’ (30.3%, 31.7% and 33.0%, respectively) while for part d it was ‘Strongly disagree’, 
which was selected more than twice as much (22.7%) compared to a, b and c (11.0%, 11.3% and 9.9%, 
respectively). The least selected option for all parts of the question was ‘Moderately Disagree’ (7.4%, 8.5%, 
7.6% and 8.8%, respectively). While the ‘Strongly Agree’ option had been selected by a similar percentage of 
respondents across all four parts of the question (15.4%, 16.4%, 16.1% and 17.1%, respectively). The mean 
response for part (a) was 3.81, while for part (b) it was 3.85, part (c) was 3.91 and for part (d) was 3.47. 
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Figure 14 - Respondents views on how much mining has influenced the 
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Figure 16 shows the responses to part (a) of Q25 when split into the two distinct groups, Primary and 
Secondary postcode areas. All response options that disagreed (Strongly disagree – slightly disagree) with 
the statement, that mining made the area feel special, were selected by a greater percentage of respondents 
from Secondary areas (14.6%, 8.7%, and 21.1%, respectively) than respondents from Primary areas (7.6%, 
6.3% and 16.5%, respectively). All response options which agreed (Strongly agree – Slightly agree) with the 
statement were selected by a greater percentage of respondents from Primary areas (31.7%, 18.4% and 
19.4%, respectively) than Secondary areas (28.8%, 15.8% and 11.0%, respectively). The mean response from 
respondents from Secondary areas was 3.56 and 4.06 from primary areas (Table 16), while the Cohen’s D 
value, using the two sample sets for Q25, was 0.33 which was a statistically significant value as p < 0.001 
(Table 17), confirming that the sampling strategy distinguished between core and more peripheral coal mining 
areas.  
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Figure 15 - Respondents views on a series of statements about the mining 
which had taken place in their local area. 
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Table 16 - Group Statistics for Q25 (a) when split between Primary and Secondary samples (n = 1738) 

Question 
Subsamples n Mean Std. Deviation Std. Error Mean 

Q25 

  

Primary 895 4.05 1.436 0.048 

Secondary 843 3.56 1.509 0.052 

 

 

Table 17 - Independent samples t-test results for Q25 (a) (n = 1738) 

Question t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

 95% Confidence Interval of 
difference  

Upper Lower 

Q23 -7.058 1736 0.000 -0.498 0.071 -0.637 -0.360 

 

 

 

As the results to all four parts of Q25 were similar, they were analysed through a factor analysis to see an 
underlying construct was found. All factor loadings were at least 0.769 towards the one factor, ‘Connection to 
mining’ and the combination of these items explained 79.36% of the variance in the factor variable. The 
reliability analysis showed that Cronbach’s alpha was 0.913, which is greater than > 0.70 which is the threshold 
for an acceptable level of reliability indicating that the variables within the factor group together very well and 
allowed for a factor variable to be created. 
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Linear regression analysis was then used to examine the linear relationship between the ‘connection to mining’ 
factor and the five measures of MWHG support (Table 18). Four of the five measures established a significant 
positive relationship between the ‘Connection to mining’ factor after information about MWHG was provided 
while initial opinions was not found to be significantly correlated F(1,1207) =0.046, p=0.831). After information 
was provided, ‘connection to mining was found to be significantly correlated at the community level support 
F(1,1633) =80.93, p=<0.001), county level support F(1,1618) =66.81, p=<0.001), country level support 
F(1,1628) =41.06, p=<0.001)  and the aggregated support measure F(1,1697) =76.03, p=<0.001).  

 

Table 18 - Linear regression outputs with ‘Connection to mining’ factor as a predictor of initial and 
informed opinion at community, county or national levels   

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .006 -.001 .006 .027 .006 .831 

Informed opinion – community level .217 .047 .230 .026 .217 .000 

Informed opinion – county level .199 .039 .200 .024 .199 .000 

Informed opinion – national level .157 .024 .151 .024 .157 .000 

Informed opinion – averaged 3 levels .207 .042 .198 .023 .207 .000 

 
When further comparing the ‘Connection to mining’ factor between Primary and Secondary postcode areas 
using an independent samples-T test, the mean response of people from secondary postcode was 3.52 while 
for primary towns it was 3.97 (Table 19). The Cohen’s D value for the factor was 0.33 which was statistically 
significant as p < 0.000 (Table 20). 

 

Table 19 - Group statistics for ’Connection to mining’ factor when split into primary and secondary 
postcodes areas sample sets (n = 1789) 

Question 
Subsamples N Mean Std. Deviation Std. Error Mean 

Q25 (Factor)  Primary 918 3.9710 1.35068 0.04458 

Secondary 871 3.5202 1.38280 0.04685 

 

 

Table 20 - Independent samples test results for Q25 (factor) (n = 1789) 

Question t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

 95% Confidence Interval of 
difference  

Upper Lower 

Q25 
(factor) 

-6.976 1787 0.000 -0.45085 0.06463 -0.5776 -0.3241 

 

 

Bivariate correlations were run comparing the Q25 factor variable against Q22 (a), (b) and Q23. The results 
showed that all variables had moderate to strong correlations with Q25. With the results showing that Q25 had 
a Pearson’s correlation value of 0.638 with Q22 (a), 0.601 with Q22 (b) and 0.534 with Q23. All the results 
were statistically significant as p < 0.05 for all correlations. 
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3.7.2 Sense of Place and Place Attachment 

Respondents were asked to select two options from a series of terms (detailed in Table 21), which best 
describes the areas that they live in. From the descriptive results we can see that overall the most frequently 
used place characterisation was ‘urban area’ (32%, n=937) followed by ‘former mining area’ (26%, n=756) and 
‘rural area’ (16%, n=470). The least frequently chosen place characterisation were ‘natural’ (6%, n=756), 
‘coastal’ (4%, n=129) and ‘historical’ (4%, 125). Respondents who didn’t characterise their area with the terms 
provided consisted of 3% (n=84) of the overall sample. 

When comparing the primary and secondary subsamples, a chi square test was used to determine statistical 
difference between subsamples and options selected. Statistical differences were found between the following 
categories ‘former mining area’, ’natural area’, ‘ rural area’, urban area’ and historical area’. The most distinct 
differences between subsamples was between the frequency of ‘former mining area’ and ‘historical area’ 
characterisations.  

 

Table 21 – Respondents place characterisations responses between Primary and Secondary 
postcode samples (n=2013) 

Characterisation of place Primary Secondary Total selected Percentage of total 
frequency (%) 

Industrial area 145 148 293 10 

Former mining area 513 243 756 26 

Natural area 64 98 162 6 

Rural area 208 262 470 16 

Coastal area 57 72 129 4 

Historical area 37 88 125 4 

Urban area 431 506 937 32 

None of the above 38 46 84 3 

 

An independent-samples t-test was run to determine if there were statistically significant differences in support 
for MWHG and respondents choices of place characterisation from the list of options provided. From the list 
of place characterisations, two characterisations (‘natural’ and ‘historic’) were found to have significantly lower 
mean scores at the initial support level (4.27 and 4.25) when compared to responses that did not select both 
of these options (4.56 and 4.55). One option (‘former mining area’) was found to have significantly higher mean 
support scores against all five support measures (Table 22). In other words, there was significantly more 
support for MWHG from respondents who selected ‘former mining areas’ as a description of the area they 
reside in. While those respondents who described the area they live in as a ‘historical’ or ‘natural area’ showed 
significantly less support for MWHG initially, once information about MWHG had been provided, such 
respondents ceased to have a significantly different level of support for MWHG.  

The effect sizes of these differences as indicated by the Cohen’s D statistic was 0.21 and 0.22 for the ‘natural’ 
and ‘historic’ options and ranged from 0.05-0.28 for the ‘former mining area’ option which would suggest that 
place characterisation has a small to slightly moderate effect (Gignac and Szodorai, 2016) on support towards 
MWHG, although highest at the initial support level.  

 

Table 22 – Descriptive statistics based on MWHG support responses for ‘former mining area’ 
compared to other responses (n=2013). 

 Former 

mining area 

N Mean Mean 

Difference 

Std. 

Deviation 

Std. 

Error 

Mean 

Cohen’s 

d 

Initial opinion Not selected 761 4.39 -.359 1.321 .048 0.28 
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Selected 523 4.75 -.359 1.226 .054 

Informed opinion – 

community level 

Not selected 1074 4.06 -.266 1.425 .043 0.17 

Selected 691 4.32 -.266 1.500 .057 

Informed opinion – 

county level 

Not selected 1063 4.30 -.156 1.350 .041 0.10 

Selected 691 4.45 -.156 1.446 .055 

Informed opinion – 

national level 

Not selected 1079 4.47 -.070 1.291 .039 0.05 

Selected 693 4.54 -.070 1.385 .053 

Informed opinion – 

averaged 3 levels 

Not selected 1142 4.2607 -.16918 1.26512 .03744 0.12 

Selected 715 4.4298 -.16918 1.38857 .05193 
 

 

In Q12, the survey asked respondents to agree or disagree with a series of ten statements regarding sense of 
place including place identity and place attachment. Due to the number of statements used, two illustrative 
examples which were related to place identity and two statements related to place attachment were examined 
further. Additional analyses based on an aggregated measure of sense of place is also discussed later in this 
section.  

Figure 17 shows the results for the statement – (a) ‘This place is unique’ and (d) ‘I identify with the lifestyles 
and values of people who live here’. In both statements the highest selected response option was ‘Slightly 
agree’ with 30.1% (582) of participants selecting this response option for part (a) and 31.9% (610) for part (d). 
While the response options ‘Moderately agree’ and ‘Strongly agree’ had been selected by 19.1% (369) and 
11.6% (225) of the respondents, respectively, for part (a) and 28.2% (539) and 17.4% (333), respectively, for 
part (d). While 8.0% (155) of respondents Strongly disagreed with the statement in part (a) and 9.3% (180) 
Moderately Disagreed with it. For the statement in part (d) 5.3% (101) of respondents Strong Disagreed with 
it and 5.1% (98) Moderately disagreed. The mean response for part (a) was 3.78 and 4.25 for part (d). 

 

 

Figure 18 shows results for these statements – (e) ‘What happens in this place is important’ and (h) ‘Even if 
there are better places, I’m not going to move from here’. In both statements the most selected response option 
was ‘Strongly agree’ with 32.6% (639) of respondents selecting the option for statement (e) and 24.3% (455) 
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(d) I identify with lifestyles and values of people here, n = 1913

Figure 17 - Respondents views on two statements related the area where 
they live (place identity) 
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for statement (h). 27.4% (536) of respondents Moderately agreed with statement (e) and 26.8% (524) Slightly 
agreed with it, compared to 20.9% (391) and 21.9% (409), respectively, for statement (h). 3.4% (67) of 
respondents Strongly disagreed with the statement in part (e) and 2.9% (56) Moderately Disagreed, while in 
part (h) 8.9% (167) of respondents Strongly Disagreed with it and 6.8% (127) Moderately disagreed. The mean 
response for statement (e) was 4.70 and 4.12 for statement (h). 

 

These statements along with the rest of the statements from Q12 were analysed through a factor analysis to 
see if the variables grouped together well and a factor could be created. The analysis showed that the 
statements in Figures 17 and 18 along with (b), (c) and (g) grouped together. All factor loadings were at least 
0.620 towards one factor and a combination of these 7 items can explain 56.35% of the variance in the factor 
variable. The reliability analysis showed that Cronbach’s alpha was 0.870, which is greater than > 0.70, the 
threshold for an acceptable level of reliability. This indicated that the variables within the factor group together 
well and allowed for a factor variable to be created. 

Linear regression analysis was then used to examine the linear relationship between the ‘sense of place’ factor 
as a predictor of the five measures of MWHG support (Table 23). All five measures established a significant 
positive relationship between ‘sense of place’ both before information about MWHG was provided i.e. initial 
opinions F(1,1279) = 14.56, p=<0.001) and after information was provided, evaluated at the community level 
support F(1,1758) = 39.68, p=<0.001) county level support F(1, 1747) = 37.54, p=<0.001), country level 
support F(1,1765) = 34.11, p=<0.001) and the aggregated support measure F(1,1850) = 43.45, p=<0.001). 

These findings demonstrate that as respondents positive feelings towards ‘sense of place’ increases, the level 
of support for MWHG also increases. The adjusted R2 values for this construct are also slightly higher as the 
level of implementation moves towards the community level, although the range of adjusted R2 values 
presented also indicate that this construct has a relatively small effect on overall support towards MWHG. 

 

 

Table 23 - Linear regression outputs with ‘sense of place’ factor as a predictor of initial and informed 
opinion at community, county or national levels   

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .106 .010 .138 .036 .106 .000 
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Informed opinion – community level .149a .022 .218 .035 .149 .000 

Informed opinion – county level .145 .020 .201 .033 .145 .000 

Informed opinion – national level .138 .018 .183 .031 .138 .000 

Informed opinion – averaged 3 levels .151 .022 .199 .030 .151 .000 

 

An independent samples t-test was run for factor variable being compared across the two sample sets, Primary 
and Secondary postcode areas. However, the results were non-significant at p < 0.05. As MWHG is highly 
spatially-specific, i.e. can only be done in places that meet certain requirements, the finding suggests that 
respondents who value and are attached to the place where they live, find development of MWHG something 
that will contribute positively to their area. There is no evidence of stronger or weaker place attachment 
between respondents from core or peripheral coal mining areas.  

 

Identity associated with place (local, regional, national, European, global) and environmentalist 
Identity  

Respondents were asked about the extent to which they identify with place at varying spatial levels (local, 
regional, national, European, global, other)  

Because identification with local and global citizen occur at opposite ends of the place identity scale and have 
the same direction of positive effect on support for MWHG (B = 0.146 [global citizen,]; B = 0.08 [local authority 
where you live]), they are measuring different underlying concepts. Therefore, a one unit increase in identifying 
as a global citizen, leads to a 0.146 unit increase in support for MWHG, while a one unit increase in identifying 
with local authority leads to a 0.08 increase in support.  

Global and environmentalist identity has a strong positive correlation (r = 0.365) and the relationship is 
statistically significant (p < 0.001). The scatter plot (Figure 19) displays this strong positive correlation and 
indicates R2 value of 0.13, meaning that about 13% of the variance in global identity is explained by 
environmentalist identity. The implication is that support for MWHG may correlate with identity as a global 
citizen because global citizens have stronger environmental values.  
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Figure 19 - Scatter plot of environmentalist identity by global citizen showing  
a strong positive correlation (r = 0.365, p <001, R2 = 0.133). 
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3.7.3 Conclusion 

The results of this section found a number of significant interactions between the various measures of mining 
identity, sense of place and their association with MWHG opinions. 

In regards to the sense of identity measures, respondents in the primary (core coal mining) postcode areas on 
average had a significantly higher personal sense of belonging to a mining community, and similarly for their 
perceptions towards their parents and grandparents belonging to a mining community, when compared to 
respondents in the secondary (more peripheral coal mining) postcode areas. Overall, however, the sense of 
belonging was, on average, between ‘not very much’ and ‘somewhat’ (mean=2.32) and slightly higher 
regarding their parent and grandparents perceived sense of belonging (mean =2.58). Interestingly, 
respondents view towards the perceived extent that mining had on their community was rated higher on 
average (mean=2.93). The regression analysis results found a considerable positive correlation that 
‘connection to mining’ factor had on opinions towards MWHG particularly at the community level of 
implementation (Adjusted R2 = 0.217). Although many respondents might not have a personal sense of 
belonging to a mining community, the general sense of attachment to place, in which the legacy of mining is 
still important, means that there is a stronger association to MWHG opinion.   

A significantly higher proportion of respondents in core coal mining areas (primary postcodes) did identify 
where they live as ‘former mining area’ when compared to respondents from more peripheral coal mining areas 
(secondary postcodes). Respondents characterised their area more frequently as an ‘urban area’ however. 
Measures of place attachment, were found to be significantly correlated to MWHG opinions but this had a 
relatively small effect size. Finally, the extent to which respondents identified with different spatial levels (local, 
county, national, global citizen) was found to be a significant predictor towards MWHG opinions. Identifying as 
a ‘global citizen’ in particular was found to have the greatest correlation with MWHG, although this had a 
relatively small effect size. Interestingly there was a strong positive correlation between respondents 
identification as a global citizen and their environmental identity (Adjusted R2 = 0.36).      
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3.8 INFLUENCE OF SOCIO-ECONOMIC DEPRIVATION INDICATORS 

 

3.8.1 Quality of Life (QoL) 

To measure respondents self-reported ‘Quality of life’ the following Likert scale was used: “Very 
poor”(1); “Poor”(2); “Fair”(3); “Good”(4); “Very good”(5); and “Excellent”(6). A linear regression analysis was 
conducted to test the relationship between how participants perceive Quality of life (QoL) in their area and the 
five measures of MWHG. The results (Table 24) show that there is a significant relationship between initial 
opinions  F(1,1282) = 7.23, p=0.007), county level opinions (F(1,1752) = 6.67, p=0.010), national level opinions 
(F(1,1770) = 9.52, p=0.002) and the aggregated support measure F(1,1855) = 7.40, p=0.007), but not within 
the significance range for community level opinions F(1,1763) = 2.98, p=0.084). 

These results demonstrate that as respondents perceived quality of life increases, then support for MWHG 
also increases. However the low adjusted R2 value (<0.01) indicates that this measure has a very small effect 
on respondents initial and informed opinions towards MWHG.  

Table 24 - Linear regression outputs with ‘quality of life’ indicator as a predictor of initial and 
informed opinion at community, county or national levels   

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .075 .005 .098 .036 .075 .007 

Informed opinion – community level .041 .001 .062 .036 .041 .084 

Informed opinion – county level .062 .003 .088 .034 .062 .010 

Informed opinion – national level .073 .005 .100 .032 .073 .002 

Informed opinion – averaged 3 levels .063 .003 .085 .031 .063 .007 

 

Further analysis was also carried out after transforming the QoL variable into a dichotomous variable (Low 
QoL vs. fair to high QoL). This was performed by recoding low QoL options (“Very Poor”(1) and “Poor”(2) into 
a ‘low QoL’ category and the other options (‘Fair’, ‘Good’, ‘Very good’, ‘Excellent’) into a ‘fair to high QoL 
category.  

The dichotomous variable was then used in an independent t-test to compare mean level of initial attitudes 
and informed opinions in those with a low and fair to high QoL. The outputs of the analyses demonstrated a 
significant difference in initial opinion responses between the two QoL groups, but did not demonstrate this for 
informed opinions towards MWHG.  

For the initial response result, the two QoL groups had on average a “slightly support” attitudes although the 
significant difference (p=0.030, t=-2.178, Cohen’s d= 0.25) in mean scores show those expressing low QoL in 
their area support MWHG less (mean=4.20) than those who expressed fair to high QoL (mean=4.55).    

Of the 15 respondents who described QoL in their area as “Very poor”, 73.3% said the local economy “Greatly 
decreases” their QoL. Additionally, of the 103 respondents who described QoL in their areas as “Poor”, 9.7% 
said the local economy “greatly decreases” their QoL while 54.4% said it “Slightly decreases quality”.  

To find out if respondents views on the impact of the local economy on people’s QoL has influence on attitudes 
towards MWHG a linear regression analysis was conducted. The results (Table 25) show that there is a 
significant relationship between views of the local economy impacting QoL and support for MWHG at various 
levels including: county level opinions F(1,1752) = 5.22, p=0.022), national level opinions F(1,1770) = 10.68, 
p=0.001) and the aggregated support measure F(1, 1855) = 6.43, p=0.011), but not within the significance 
range for initial opinions F(1,1282) = 0.038, p=0.84) and community level opinions F(1,1763) = 2.96, p=0.085). 

These results demonstrate that as respondents views towards the impacts of the local economy move towards 
benefitting QoL, then support for MWHG also increases. This could be explained by the belief that MWHG will 
stimulate the local economy. However the low adjusted R2 value (<0.1) indicates that this measure has a very 
small effect on respondents initial and informed opinions towards MWHG.  
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Table 25 - Linear regression outputs with perceived influence of local economy on quality of life as a 
predictor of initial and informed opinion at community, county or national levels   

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .005 -.001 .009 .046 .005 .845 

Informed opinion – community level .041 .001 .077 .045 .041 .085 

Informed opinion – county level .055 .002 .097 .042 .055 .022 

Informed opinion – national level .077 .005 .132 .040 .077 .001 

Informed opinion – averaged 3 levels .059 .003 .100 .039 .059 .011 

 

  

3.8.2 Employment opportunities 

 

Further indications of socio-economic deprivation include a lack of access to employment opportunities. 
Respondents were asked ‘How good do you feel the employment opportunities are in your area’ with the 
following response options given: “Very Poor”(1) “Poor”(2); “Fair”(3); “Good”(4); “Very good”(5); and 
“Excellent”(6).  

Descriptive results in Table 26 show that for the overall sample, the most frequently chosen option for 
employment opportunities in the areas was ‘Fair’ (36%, n =717), followed equally by ‘Poor’ and ‘Good’ (24%, 
n=483 and n=480). Respondents that indicated that opportunities were ‘very poor’ was 4% of the sample, while 
those who indicated this was very good to excellent was 10% and 2% respectively (n=200, n=40).    

 

Table 26 – Frequency and percentage responses for perceived local employment opportunities (Q28) 

Dependent variable Frequency Percentage (%) 

Very poor 89 4 

Poor 483 24 

Fair 717 36 

Good 480 24 

Very good 200 10 

Excellent 44 2 
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Figure 20 shows fewer perceived employment opportunities in primary postcodes than in secondary 
postcodes. While the overall distribution of responses is comparable, there is a higher proportion of ‘Fair’  ‘Poor’ 
and ‘Very poor’ responses in the primary postcodes with a shift towards ‘Good’, “Very good”; and “Excellent” 
responses in the secondary postcode areas. This may be related to the larger economic impact of coal mine 
closure in the primary than in the secondary postcode areas.  

. 

To examine the relationship between how respondents perceived impacts of employment opportunities and 
respondents opinions towards MWHG, a linear regression analysis was conducted.  

The results (Table 27) show that there is a significant relationship between views of the local employment 
opportunities and support for MWHG at all informed support measures i.e. community level opinions F(1,1763) 
= 8.144, p=0.004), county level opinions F(1,1752) = 6.24, p=0.013), national level opinions F(1,1770) = 4.780, 
p=0.029) and the aggregated support measure F(1,1855) = 8.349, p=0.004). The relationship between these 
two variables was not significant based on respondents initial opinions towards MWHG F(1,1282) = 1.449, 
p=0.229). 

These results demonstrate that as respondents perceptions of their employment opportunities increase in their 
area, then the support for MWHG also increases. This may be related to the provision of information in the 
survey regarding local job opportunities arising from development of MWHG schemes. However the low 
adjusted R2 value (<0.1) indicates that this measure has a very small effect on respondents initial and informed 
opinions towards MWHG.  

Table 27 - Linear regression outputs with perceived local employment opportunities as a predictor of 
initial and informed opinion at community, county or national levels 

Dependent variable R Adjusted R2 b SE b β p value 

Initial opinion .034a .000 -.038 .031 -.034 .229 

Informed opinion – community level .068a .005 .089 .031 .068 .004 

Informed opinion – county level .060a .004 .073 .029 .060 .013 

Informed opinion – national level .052a .002 .061 .028 .052 .029 

Informed opinion – averaged 3 levels .067a .004 .079 .027 .067 .004 
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Figure 20 - Perceptions of employment opportunities in primary and secondary postcodes 
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A dichotomous variable was made, 1&2=’poor employment opportunities’, the rest=’good employment 
opportunities’. There is no significant correlation between employment opportunities and initial attitudes nor 
are there significant differences in mean initial attitudes in these two groups (which may reflect an absence of 
knowledge of any potential employment opportunities arising from MWHG). Furthermore, an independent t-
test shows a significant (p=0.041, t=-2.049, Cohen’s d=0.10(small)) difference in means for informed attitudes 
in those with poor (4.23) and good (4.37) employment opportunities, illustrating the importance of providing 
information on jobs created from MWHG. 

Informed attitudes towards MWHG development at the local, regional, and national level among those who 
have good and poor employment opportunities 

Independent t-tests for each area show that the only significant difference in mean level of informed support 
in those with poor (mean=4.03) and good (mean=4.21) employment opportunities is for MWHG at the 
community level (p=0.018, t=-2.365, Cohen’s d=0.12 ((small)). When running the same test for primary and 
secondary postcodes, the only significant difference in means is displayed for MWHG development at the 
community and county level in primary postcodes (Table 28). 

 

 Community(p=0.021, t=-2.321, Cohen’s d=0.16(small)) 
o Poor employment opportunities mean=4.05 
o Good employment opportunities mean=4.29 

 County(p=0.036, t=-2.102, Cohen’s d=0.14(small)) 
o Poor employment opportunities mean=4.25 
o Good employment opportunities mean=4.46 

 

Table 28 -  Informed attitudes towards MWHG development at the community, regional, and national 
level between perceived ‘good’ and ‘poor’ employment opportunities in both secondary and primary 
postcode districts 

Primary/Second
ary areas 

Support spatial 
level 

Employment 
Opportunities 

N Mean Std. 
Deviat
ion 

Std. 
Error 
Mean 

PRIMARY 
POSTCODES  

Your community Poor employment 
opportunities 

284 4.05 1.573 .093 

Good employment 
opportunities 

596 4.29 1.358 .056 

Your county Poor employment 
opportunities 

282 4.25 1.499 .089 

Good employment 
opportunities 

592 4.46 1.298 .053 

Former mining 
communities 
throughout UK 

Poor employment 
opportunities 

286 4.37 1.506 .089 

Good employment 
opportunities 

599 4.55 1.223 .050 

SECONDARY 
POSTCODES  

Your community Poor employment 
opportunities 

223 4.01 1.578 .106 

Good employment 
opportunities 

662 4.15 1.452 .056 

Your county Poor employment 
opportunities 

222 4.27 1.486 .100 

Good employment 
opportunities 

658 4.34 1.386 .054 

Former mining 
communities 
throughout UK 

Poor employment 
opportunities 

225 4.48 1.383 .092 

Good employment 
opportunities 

662 4.52 1.320 .051 
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3.8.3 Meeting heating costs 

More insight into whether socio-economic deprivation influences perceptions and attitudes towards MWHG 
was given by respondents’ ability to meet their heating costs and the Likert scale used: “Very difficult”(1); 
“Somewhat difficult”(2); “Occasionally difficult”(3); “Somewhat easy” (4); “Very easy” (5); and “Not applicable” 
(6) (excluded). A dichotomous variable was formulated from the original six options to run in an independent 
t-tests, (items 1,2&3=‘difficult’ and 4&5=‘Easier’ to meet heating costs). 

A bivariate correlation test showed a highly significant, positive correlation (albeit very weak) between ability 
to meet heating costs and initial attitudes to MWHG (p=0.009, r=.074, n=1258) – as ease increased, support 
increases. There were no significant differences in mean initial attitude towards MWHG in those who find it 
‘difficult’ and ‘easy’ to meet heating costs. 

Interestingly, bivariate correlation test produced a significant, negative correlation (albeit very weak) between 
ability to meet heating costs and overall informed attitudes to MWHG (p=0.039, r=-.049, n=1806), mildly 
suggesting that those who find it difficult to heat their homes support MWHG more than those who find it easier 
once information has been provided.. 

Both groups on average “slightly support” MWHG but an independent t-test found significant differences in 
mean informed attitudes (p=0.007, t=2.714, Cohen’s d=0.14(small)) in those who find it ‘difficult’ (mean=4.45) 
and ‘easier’ (mean=4.27) to meet heating costs. This suggests that the information provided, which included 
a 10% discount in heating costs associated with implementation of MWHG, led to those who find it difficult to 
meet heating bills to become significantly more positive in their perception of MWHG.   

Respondents from primary and secondary postcodes present similar abilities to meet heating costs (Figure 
21). In secondary postcodes, an independent t-test (Table 29) revealed only significant differences in mean 
attitudes in those who find it ‘difficult’ and ‘easy’ to meet heating costs at the local, regional, and national levels. 
In primary postcodes, significant differences were found at the local (p=0.011, t=2.556, Cohen’s d=0.19 (almost 
medium)) and national level (p=0.040, t=2.054, Cohen’s d=0.15(small)).  Figure 22 shows mean informed 
attitudes at each level in both postcode groups. It shows that those who find it ‘difficult’ to meet heating costs 
are more inclined to support MWHG than those who find it ‘easier’ to meet their heating costs. 
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Figure 21 - Respondents’ perceived abilities to meet heating costs between primary and secondary 
postcode areas. 
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Table 29 -Overall mean informed attitudes towards MWHG between aggregated responses ‘easy’ and 
‘difficult’ to meet their heating costs at the local, regional, and national level in both secondary and 
primary postcode districts 

Primary/Secondary 
postcodes 

Support spatial 
level 

Heating ability 
(aggregated 
measures) 

N Mean Std. 
Deviation 

Std. 
Error 
Mean 

Primary postcodes  Informed opinion – 
community level 

Difficult 285 4.39 1.378 .082 
Easy 595 4.12 1.454 .060 

Informed opinion – 
county level 

Difficult 286 4.51 1.292 .076 
Easy 588 4.33 1.401 .058 

Informed opinion – 
national level 

Difficult 293 4.62 1.262 .074 
Easy 592 4.42 1.348 .055 

Secondary 
postcodes 
 

Informed opinion – 
community level 

Difficult 284 4.25 1.477 .088 
Easy 601 4.05 1.486 .061 

Informed opinion – 
county level 

Difficult 281 4.42 1.392 .083 
Easy 599 4.28 1.420 .058 

Informed opinion – 
national level 

Difficult 279 4.53 1.362 .082 
Easy 608 4.49 1.324 .054 
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Figure 22 - Perception of ability to meet heating costs, postcodes compared at each support 
level. 
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3.8.4 Conclusion 

 

It was expected that as QoL decreases, support for MWHG would increase as it was outlined in the survey 
that MWHG would have economic benefits, but these results did not support this hypothesis. Insight into how 
the local economy impacts their QoL may explain why, for instance they may not think their community is ready 
for a drastic energy transition or they do not think economic benefits suffice.  

In regards to perceived employment opportunities, there may be fewer employment opportunities in primary 
postcodes because there were higher concentrations of coal mining in these regions, and non-coal industries 
did not thrive during their mining days to set up jobs for today. Expected was a negative correlation between 
employment opportunities and informed attitudes as the survey stated MWHG would create employment 
opportunities. Since the results show support increasing with employment opportunities, it is in sync with the 
QoL relationship. Additionally, the employment opportunities that MWHG would create as referenced in the 
survey information, are mainly engineering roles and thus, the employment benefit may not be a deciding 
factor when forming their informed attitude towards MWHG.  

When considering the perceived ability of respondents to meet heating costs, these results indicate that 
consumers who have difficulty with their heating costs (more so primary postcodes) support MWHG more than 
those who perceive otherwise. This may therefore provide an incentive for consumer and developers to initiate 
MWHG district heating schemes in areas of economic deprivation. However, the fact that these individuals like 
the idea that MWHG would improve their home and lower their bills, more than those who don’t struggle to 
heat their homes, while feeling more negative about the cost development may place on tax- and bill-payers 
suggests an instruction for developers and policy-makers.  

With large funding being made available for heat networks in the UK, as mentioned in the literature review, to 
ensure the upscale of MWHG, there must be financial help from third party organisations and/or subsidies. 
Introducing a lower price for the consumer will increase demand of the product, thus increasing consumer and 
producer surplus (surplus = social welfare (Nie, et al., 2017)).  

These findings for socio-economic deprivation indicators both support and question areas assumed to 
influence support for MWHG, the latter in particular regards to the QoL indictor. This may be due to the non-
explicit definition of QoL used in the measure presented to respondents and therefore would be open to 
interpretation. Alternatively, developments such as MWHG may not have clear links to QoL in favour of other 
types of developments or amenities. More in-depth research such as through qualitative interviews or focus 
groups may help to shed light on these questions. 
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3.9 ENERGY JUSTICE AND USE OF COMPENSATION APPROACHES  

 

This section of the report evaluates the findings of various measures relating to energy justice principles 
including: distributive justice (section 3.9.1.) and procedural justice (section 3.9.2.). 

 

3.9.1 Distributive Justice  

 

In this first energy justice section we address the topic of distributive justice in relation to the prospect of MWHG 
developments. To assess this aspect we asked respondents two open ended questions: ‘Who, if anyone, do 
you think [a) receives the most benefit, b) is most burdened] from developing projects to supply heat from 
mine waters? We will present the findings of a content analysis based on the various stakeholder groups that 
were stated for both questions. The frequencies of responses will be used to indicate which groups were most 
frequently perceived as benefitting from MWHG developments and those who were most frequently perceived 
as being burdened by respondents. 

 

3.9.1.1 GROUPS PERCEIVED TO BENEFIT FROM MWHG 

A total of 11 stakeholder groups were perceived as benefitting from MWHG. These code details are included 
in Table 30 which have been ordered from most to least frequently cited. The total number of codes applied 
across the whole sample was 2,070, which was used to calculate the percentage figures. The number of 
responses that were deemed unusable from this question sample was 106.   

The most frequently perceived benefactor of a MWHG development were the ‘developers, suppliers, 
contractors etc.’ which accounted for over a quarter of codes applied (26.1%, n=541). This was followed by 
the ‘Users, locals, households, miners’ groups that would receive the energy generated from MWHG (18.8%, 
n=408). The third most frequent category of perceived benefactors was ‘society, the country, the environment, 
the planet’ which holistically embodies the benefits MWHG would have for both society and the world in general 
in regards to tackling climate change (18.5%, n=403). The frequencies of these top three codes contained 
62.2% of the codes applied in this section.  

The next three set of codes accounted for almost a quarter of coded responses (23.9%, n=518). The first of 
these related to a sense of uncertainty regarding who would benefit from a MWHG development which was 
expressed by 13.6% (n=282) of respondents. The second of these codes perceived ‘the Government, local 
councils, authorities’ as benefitting from MWHG (6.3%,n=130). 

The final five remaining codes contributing to 13.2% of codes applied, identified ‘vulnerable people’ as 
benefitting from MWHG (3.9%, n=80), followed by ‘no-one’ suggesting that no-one would benefit from a MWHG 
development (2.8%, n=57), then ‘workers/tradespeople’ (2.7%, n=56), ‘future generations’ (2.2%, n=46%), 
‘other’ groups or responses that did not fit into the preceding codes (1.6%, n=34) and finally, ‘New build housing 
areas, housing estates’ which were reasoned as being most fit for such a development as MWHG (1.6%, 
n=33).   
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Table 30 – Groups stated by respondents to benefit from MWHG  

Benefit group codes Code examples Frequency 
(n) 

Percentage of 
overall frequency 
(n=2070)  

Project developers/owners, big companies, 
businesses, energy suppliers, construction 
companies, contractors, rich, wealthy, 
investors 

‘The owners and investors as always’ 

‘A private company doing the work and its shareholders’ 

‘energy companies who will end up running it’ 

541 26.1 

MWHG users, locals, households, miners  ‘The local people getting cheaper power and heat’ 

‘Customers’ 

‘Homeowners’ 

‘people who live close to old mines’ 

408 19.7 

Society, the country, the environment, the 
planet 

‘Everyone should benefit to some degree’ 

‘The environment, and therefore all of us’ 
403 19.5 

Uncertain response ‘Unsure’ 

‘No idea’ 

‘It’s hard to tell’ 

282 13.6 

The Government, local councils, local 
authorities 

‘the governments zero emission target’ 

‘council projects’ 

‘The British government like they always do, not the taxpayer’ 

130 6.3 

Vulnerable people (low income, elderly, 
unemployed) 

‘low income households. elderly. families. Jobseekers’ 

‘Elderly and disabled’ 

‘Those in social housing’ 

80 3.9 
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No-one ‘no one in particular’ 

‘I don’t think there is any one group’ 

‘can’t think of anyone’ 

57 2.8 

Workers, Tradespeople, people gaining 
employment 

‘The people brought in to do the work as it secures jobs’ 

mechanics and builders’ 
56 2.7 

Future/younger generations ‘The younger generation of householders - no good to our 
family - nearly 80 years old!!’ 

‘The futures of our children will be more secure’ 

46 2.2 

Other ‘people who can afford to have all the changes made to their 
property’ 

‘Costs’ 

‘Hospitals’ 

‘EU research’ 

‘Coal mine’ 

‘Clean, cheaper heating’ 

34 1.6 

New build housing areas, housing estates ‘People in new builds where the cost of installations 
absorbed in the cost of the development’ 

‘Newly built houses’ 

‘densely populate 

d housing estates’ 

33 1.6 
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3.9.1.2 GROUPS PERCEIVED TO BE BURDENED FROM MWHG 

As for the question aimed at whether or not, certain factions of society would be burdened by a MWHG 
development, a total of 13 stakeholder groups were identified. These code details are included in Table 31. 
The total number of codes applied across the whole sample was 2,070. The number of responses that were 
deemed unusable from this response sample was 143.  

Undoubtedly the most frequently applied code in relation to those perceived to be potentially burdened by 
MWHG was ‘People/buildings/towns/cities affected by works’ which accounted for 38.5% (n=748) of all codes 
applied. These responses were connected to disruption and costs that were proposed to result from the 
implementation of a MWHG project. The second most frequently applied code expressed uncertainty about 
who would be burdened by a MWHG development (17.2%, n=335). The third most frequent code applied 
attributed burdens towards ‘The general public, people outwith mining areas, tax payers’ (16.6%, n=322) 
indicating that much of the  perceived burdens associated with MWHG would be spread across society. These 
top three most frequent responses equated to over two thirds (67.4%) of all codes applied.  

The next three sets of codes accounted for 17.6% (n=344) of codes applied. The first of these perceived that 
‘no-one’ would be burdened by the implementation of MWHG (8.6%, n=168), while 4.8% (n=94) of respondents 
thought that ‘the Government, local councils, authorities’ would be burdened by MWHG. Subsequently, 
‘vulnerable people’ we identified as potentially being burdened from MWHG developments (4.2%, n=82).  

The remaining seven codes contributing to 13.2% of codes applied, identified ‘developers, suppliers, 
contractors etc.’ as being burdened from MWHG particularly concerning energy companies (3.2%, n=63), 
followed by respondents expressing burden towards ‘Drivers, commuters’ due to road works that would be 
required for installation of the heating network (1.6%, n=32). Subsequently, ‘workers/tradespeople’ (1.3%, 
n=26) were noted as well as ‘Wildlife, the environment’ by 1.3% of respondents (n=25). ‘Other’ groups or 
responses that did not fit the other codes (1.2%, n=23). ‘People not interested, not gaining but impacted’ 
concerned the belief that some residents would  not wish to adopt the changes to their heating system or may 
even be enforced to implement changes in their homes (1.1%, n=21) and finally, a handful of respondents 
expressing that ‘future/younger generations’ may be burdened by MWHG (0.3%, n=5). 
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Table 31 – Groups stated by respondents to be burdened by MWHG 

Burdened group codes Code examples Frequency 
(N) 

Percentage of 
overall frequency 
(N=1943)  

People/buildings/towns/cities affected by 
works 

‘people suffering temporary disruption’ 

‘Households who live in former mining areas’ 

‘the local community in the short term’ 

‘Everyone involved with change’ 

748 38.5 

Uncertain response ‘Unsure’ 

‘No idea’ 

‘It’s hard to tell’ 

335 17.2 

The general public, people outwith mining 
areas, tax payers 

‘The population generally’ 

‘Taxpayers as usual’ 

‘people who don’t live near mines’ 

‘All households’ 

322 16.6 

No-one ‘I do not see anyone  burdened’ 

‘No one if it benefits the community’ 
168 8.6 

The Government, local councils, local 
authorities 

‘Government would require to invest, so there will be an initial 
financial burden.’ 

‘Local councils cannot bear the cost’ 

94 4.8 

Vulnerable people (low income, elderly, 
unemployed) 

‘The elderly will be very upset by this i think personally.it is a 
huge upheaval’ 

‘people who can’t afford to update their houses’ 

 

82 4.2 
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Project developers/owners, big companies, businesses, 
energy suppliers, construction companies, contractors, 
rich, wealthy, investors 

‘The current suppliers of gas and electricity’ 

‘Who is doing the projects’ 

‘Developers - depends on profit’ 

63 3.2 

Drivers, commuters ‘traffic maybe if there are roadworks’ 

‘Perhaps those who have to commute to work on 
roads would be burdened due to roadworks 
associated with the mine water pipe installation.’ 

32 1.6 

Workers, Tradespeople, people gaining employment ‘The workers who are carrying out this project to 
develop heat using mine waters’ 

‘engineers and designers’ 

 

26 1.3 

Wildlife, the environment ‘Good water’ 

‘The natural environment’ 

‘Wildlife in the areas’ 

25 1.3 

Other ‘Charities’ 

‘Unemployed’ 

‘electric heating’ 

23 1.2 

People not interested, not gaining but impacted. ‘The customers and people not interested in 
switching.’ 

‘The residents that may be required to finance this 
against their will’ 

‘People who may be left with no choice but to 
accept the heating system’ 

21 1.1 

Future/younger generations ‘Younger adults (25+) and young children (under 
7)’ 

 

5 0.3 
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3.9.1.3 COMPENSATION FOR IMPACTS 

Compensation is a financial means used to address imbalances of the distribution of positive and negative 
impacts. Respondents were asked their opinion of each compensation option on a 4-point scale from not at all 
desirable to very desirable (Figure 23). Also included in this question was an option ‘if you do not think that 
compensation is necessary’ of which 21.1% (n=424) of respondents overall selected. The remaining 1,589 
respondents that did not select this option were then asked to rate the compensation options presented. 

A repeated-measures ANOVA test was used to compare the mean desirability of compensation options. From 
the most desirable to least desirable, compensation methods include: Reduction of heating bills (M = 3.27), 
One-time lump sum (M = 2.92), Contribution by development to community amenities (M = 2.90), Shares in 
the energy company (M = 2.86) and other (M = 2.8). This suggests that reduction of heating bills is the most 
preferred method while the other methods are mostly somewhat desirable, which implies that people prefer 
the long-term compensation gain over the short-term compensation methods. The Wilk’s Lambda multivariate 
test suggests there a significant difference between two or more of the compensation methods (Field, 2016). 
The Mauchly’s test of Sphericity indicates that the assumption of sphericity is violated (p = 0.00), and the 
degrees of freedom were corrected using Huyn – Feldt (ε = 0.840). There is a statistically significant difference 
between the means of the compensation groups, but the effect size is small (η2 = 0.04, p = 0.00). Therefore, 
respondents generally feel that these compensation measures are somewhat desirable, and the differences 
between these means is small. 

   

 

 

 

To understand whether people who perceive negative impacts also desire compensation, an independent 
sample t-test was run with ‘compensation not necessary’ as the grouping variable. The test variables were the 
positive factor variable, negative factor variable and overall, balance of positive and negative impact variable. 
The results show that people who think compensation is not necessary view MWHG significantly less positive 
(M = 3.75) and significantly less negative (M = 2.97) than those who did not select that it was necessary (Table 
32). Those who think compensation is not necessary also see the balance of positive and negatives as slightly 
more positive than those who thought that compensation was necessary (M = 3.30). To examine the 
relationship between views about the negative impacts and views on compensation, correlations were run to 
support this. People who view MWHG impacts as more positive see all four types of compensation as more 
desirable, and similarly, people who view MWHG impacts as more negative see all four types of compensation 
as less desirable (Table 32).   

Figure 23 - Mean of desirability of compensation options (1= not at all desirable to 5 
= very desirable). 
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Table 32 - Means of positive and negative factor variables grouped by ‘compensation necessary’ 

 Compensation not 
necessary 

N Mean 

Positive factor variable  Not selected 1555 3.90 

Selected 405 3.75 

Negative factor variable  Not selected 1538 3.11 

Selected 398 2.97 

Overall, balance of positives 
and negatives? 

Not selected 1589 3.17 

Selected 424 3.30 

 
 
 

3.9.2 Procedural justice 

 

3.9.2.1 RECOGNITION JUSTICE 

This aspect of energy justice which seeks to ensure that all relevant stakeholders are recognised as having a 
legitimate voice in the proceedings, and that their attitudes and approaches are respected. Therefore within 
the questionnaire respondents were asked to respond to two statements relating to this matter and whether 
on a 6-point scale: strongly disagree (1), moderately disagree, slightly disagree, moderately agree to strongly 
agree (6). The two statements ask to what extent respondents agreed that : a) ‘People like me had voice heard 
by planners’ and b) Satisfied by way planners made decisions affecting my area’. 

In order to determine whether particular demographic groups felt differently towards perceptions of recognition 
in development processes, analyses were conducted based on demographic characteristics including: age, 
gender, education level, gross household income.  

Firstly, an initial bivariate correlation was conducted to determine if there were any significant correlations 
between the socio-demographic variables mentioned. The result of this found that both ‘age’ and ‘gender’ were 
found to be significantly correlated to the two recognition justice statements. Subsequently, a logistic 
regression was applied to the ‘age‘ demographic and an independent sample t-test was applied to the ‘gender’ 
demographic. 

For the demographic ‘age’ (Table 33) a significant negative linear relationship was found between both 
statements a) F(1,1965) = 69.53, p=<0.001) and b) F(1,1922) = 54.03, p=<0.001). This result indicates that as 
respondents age increases, people’s views on their voice being heard by planners and satisfaction of the way 
planners make decisions also decreases. However the effect size (adjusted R2 = 0.027 and 0,034) of ‘age’ on 
the recognition justice statement indicates an overall low influence.  
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Table 33 - Linear regression outputs with indicator of recognition justice as a predictor of initial and 
informed opinion at community, county or national levels 

 

Dependent variable R Adjusted 
R2 

b SE 
b 

β p value 

People like me had voice heard by planners .165 .027 -.012 .002 -.165 <.001 

Satisfied by way planners made decisions affecting my area .185 .034 -.013 .002 -.185 <.001 

 

 

For the demographic ‘gender’ the use of an independent t-test found a significant difference in mean scores 
between both recognition statements a) (p=0.006, t=-2.764, Cohen’s d=0.12) and b) (t= -2.764, Cohen’s d = 
0.16). It was found that female respondents had a significantly higher mean score for both sets of statements 
((a) 2.92 and b) 3.10)), than male respondents ((a) 2.76 and b) 2.90)). Based on the measurement scale used 
this would suggest that on average both female and male respondents either ‘moderately to slight disagreed’ 
with the statements presented. 

When evaluating the effect size of this difference as inferred using the Cohen’s D statistic (0.12 and 0,16), this 
indicates that the difference in scores attributed to gender has a small effect size (Gignac and Szodorai, 2016) 
on perceptions towards planning recognition justice. 

 

 

3.9.2.2 DECISION MAKING REGARDING MWHG   

Two survey items were used to identify respondents opinion towards both ‘who’ would be most appropriate for 
giving permission for MWHG projects (six options) and ‘how’ to make local planning decisions for MWHG 
projects (5 options: ‘strongly oppose’ to ‘strongly support’ + ‘don’t know: 5 point-scale) 

A repeated-measures ANOVA test was used to find out the mean support of each sub-item or method for ways 
of making local planning decisions for MWHG projects. Support was measured on a 4-point scale from strongly 
oppose to strongly support. From highest to lowest, mean support for each option included: public town hall 
meeting (Mean = 2 .87), referendum vote (Mean = 2.8), advisory board (Mean = 2.79), citizen jury (Mean = 
2.53), and no direct role for the public (Mean = 1.97). This suggests that the respondents mostly support all 
methods except for no direct role for the public, which respondents mostly oppose. The Wilk’s Lambda 
multivariate test suggests there a significant difference between two or more of the groups (Field, 2016). The 
Mauchly’s Test of Sphericity indicates that the assumption of sphericity is violated (p < 0.001), and degrees of 
freedom were corrected using Huyn-Feldt (ε = 0.898). The results indicate that there is a high effect size (η2 = 
0.24) and that the test detected significant differences between means. The pairwise comparison confirms 
these differences as the mean of support for referendum vote significantly differs from the mean support from 
citizen jury and no direct role for the public. This is in line with assumptions that the public favours a more 
direct role in planning decisions of MHWR, as opposed to the citizen jury and no direct role for the public 
options, which involve the public the least.  

Respondents were also asked who would be most appropriate to give permission for projects. 48.9% of 
respondents answered ‘A joint committee of Councillors and members of the public who dwell in the area 
affected by the project,’ 14.6% answered the UK government for all countries in the UK, 12.2% answered ‘The 
Council planning committee,’ and 11.1% for ‘The Ministers in the developed government and for England, the 
UK government,’ and 1.3% as ‘Other’ (Figure 24). It is unsurprising that ‘a joint committee of Councillors and 
members of the public,’ is the most preferred option to give permission for mine-water projects as this mirrors 
the preference for a public town hall meeting for decision-making processes.  
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Figure 24 - Descriptive statistics regarding who is most appropriate to give permission for MWHG 
projects (n=2013) 

 

Previous experiences decision-making processes 

A multinomial logistic regression model was run with the dependent variable as ‘the most appropriate to give 
permission for mine-water project’ and ‘People like me have had their voice heard by planners’ as the covariate, 
and ‘A joint committee of Councillors and members of the public’ as the default variable. The model indicates 
that if respondents reported that they had their voices heard by planners before, the likelihood of picking ‘The 
Council Planning Committee,’ ‘The Ministers in the Devolved Governments (for Scotland, wales, N. Ireland) 
and for the UK Government,’ ‘The UK Government for all countries in the UK,’ and ‘Don’t Know,’ instead of 
‘The joint committee of Councillors and members of the public’ increases. For example, the more a respondent 
felt that their voice had been heard by land use planners in the past, the likelihood of picking ‘The Council 
Planning Committee’ over ‘The joint committee of Councillors and members of the public,’ increases by 
0.37. Conversely, if you feel that your voice has been heard less, you are more likely to choose a decision-
making process that involves the public.  

Previous experiences and perceived fairness influence the likelihood of respondents to pick a decision-making 
option that involves the public. Results concerning fairness show that 62.2% of respondents answered within 
the range of slightly to strongly disagree to having had their voice heard by land use planners and 56.5% 
answered in the range of slightly to strongly disagree that they were satisfied by the way planners made 
decisions affecting their area.  
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3.9.3 Conclusion 

 

This section evaluated three different aspects of energy justice: distributive justice, energy poverty and 
recognition justice.  

Firstly, with regard to questions asked in relation to distributive justice, the top three most frequently cited 
groups perceived to gain from a MWHG development were: 1) Developers, contractors, energy suppliers etc. 
(26.1%), 2) Users, households, communities receiving MWHG energy (18.8%), and 3) Society in general, the 
environment, the planet (18.5%). While when asked the same question in relation to who, if anyone may be 
burdened by a MWHG development, the top most frequently cited groups were: 1) Users, households, 
communities receiving MWHG energy (38.5%), 2) Unsure who would be burdened (17.2%) and 3) The general 
public, people outwith mining areas, tax payers (16.6%). This may suggest that much of the perceived benefits 
from MWHG may not be solely going to those receiving the energy generated, but to those and society as a 
whole. Although over a quarter of respondents did perceive the benefits to be going towards those developing 
or implementing the project. In regards to those respondents perceived as being burdened by MWHG, the 
majority of coded responses expressed that those receiving the project would be most burdened, which was 
substantially higher than the proportion of responses expressing a benefit to those receiving MWHG. 

Numerous other stakeholders groups were also identified as potentially benefitting and/or being burdened by 
a prospective MWHG development including, but not limited to: vulnerable people (elderly, disabled, low 
income), workers/tradespeople, the Government/local councils/authorities and future/younger generations. 
The percentage of those expressing uncertainty to both benefit (13.6%) or be burdened (17.2%) by MWHG 
was also notable.     

In addition to the previous responses, respondents were also asked about the proposal for offering 
compensation to those experiencing inconveniences from the installation of MWHG. Over a fifth of respondents 
(21.1%) responded that they didn’t think compensation was necessary. The rating of compensation options (5 
point scale) for respondents that did consider compensation to be necessary, gave the highest average rating 
for ‘reduction in heating bills’ (mean=3.27), with the remaining options: ‘Contribution by developer to 
community amenities’ (mean =2.90), ‘Shares in community energy company’ (mean=2.86), ‘One-time lump 
sum’ (mean=2.92) and ‘Other (mean= 2.80) received largely comparable average ratings overall. 

With regard to energy poverty indicators, respondents were asked how difficult it was to meet their heating 
costs. While most respondents indicated that this was ‘somewhat easy’ to ‘very easy’, a third (33%) indicated 
that it was ‘occasionally’ to ‘very difficult’ to meet their heating costs. Differences in respondents abilities to 
meet their heating costs was also found to differ significantly between the lowest and highest income bands. 

Finally in regard to recognition justice indicators looking at the influence of various demographic characteristics 
(age, gender, education level, gross household income), on perceptions towards recognition in project 
development processes. These findings found that both gender and age demographics were found to be 
significantly associated. In particular these results suggests that female respondents were on average more 
approving to the belief a) that their voices were heard by planners and b) that they were satisfied by the way 
planners made decisions in their area. Younger respondents were also correlated more with positive support 
for these beliefs than older respondents.     
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3.10 QUALITATIVE ANALYSIS 

 

In order to enable respondents to freely express their perceptions and opinions of MWHG, open response 
items were included at multiple points within the survey. This section uses thematic analysis to identify broader 
themes from the common patterns within the open responses, then once a coding framework was developed 
a content analysis was used to determine the frequencies of codes applied to determine which themes were 
expressed most across the whole sample (n= 2,013). 

3.10.1 Content analysis procedures 

The procedures used for the analysis were as follows. A preliminary thematic analysis was firstly conducted 
of the open responses to the aforementioned questions for the full sample to identify themes for coding. 
Responses were assigned codes based on: 1) the orientation of the arguments made and 2) the specificity of 
response given. If a comment contained a positive remark or argument towards MWHG they were assigned 
to an A category of code, and the same in conjunction with negative remarks (B codes) and for neutral 
comments (C codes). Each comment could be assigned a single or multiple codes depending on their extent 
of arguments made. The codes would then be assigned a corresponding identifying number (e.g. A1, B2 etc.) 
which specified a particular theme or argument raised e.g. economic benefits, risks/safety concerns, 
sustainable energy etc. For non-specific positive, negative comments, these were assigned to codes A1, B1, 
while unusable responses were coded in C1.  The resulting framework contained a total of 18 possible coding 
options, consisting of five positive codes (Table 34), seven negative codes (Table 35) and six neutral codes 
(Table 36). 

An inter-coder reliability test was then performed to compare the percentage agreement between two coders. 
This process involved the primary coder instructing the secondary coder on how to conduct the analysis based 
on the coding framework developed. After instructing the second coder, a 10% randomised sub-sample of 
respondents responses (N = 201) was then selected and coded by the second coder, after which the 
percentage agreement between coders was then calculated (number of matched codes/ total number of 
codes). The resulting reliability check showed an agreement level of 69% between coders which was deemed 
suitable based on a recommended minimum threshold of 70% (Stemler and Tsai, 2008).  



 

 64 Copyright © SECURe 2021 

  

  

 

Table 34 – Positive coding scheme 

Code 
number 

Code label Code Definition Code examples 

A1 Non-specific 
positive  

A response that has positive connotations or 
indicates a better outcome from using MWHG; 
suggests that the positives/benefits outweigh the 
negatives  

‘it sounds like the right thing’ 

‘I think the benefits far out way the negatives’ 

‘It sounds a lot better than the current way we source heat…’ 

 

A2 Environmental/ 
sustainable/safe   

A response that specifies any of the following 
environmentally beneficial attributes: 

- Sustainable, renewable, green, clean, 
energy efficient, improves energy security, 
less reliance on fossil fuels, safe.  

‘It will be a sustainable way of heating homes. Good for the planet’ 

‘We need to get away from coal, gas and other polluting energy 
sources’ 

A3 Economic, 
community benefits 

Any views that express MWHG as having a positive 
impact on expenses i.e. cheaper energy/bills; as 
well as benefits for employment and local 
communities. 

‘brings jobs....cheaper for the customer’ 

‘I feel it will reduce my bills considerably and benefit the community’ 

A4 New, innovative, 
repurposing mines 

Any views that express MWHG as: new, different, 
alternative, modern, innovative, reusing/securing 
ex-mines 

‘It is a good alternative way to provide heating ‘ 

‘It makes sense to use the abandoned mines for something positive 
and useful’  

A5 Long term 
benefits/future 
benefits 

Any reference of MWHG being a positive force for 
the future/long-term/future generations etc. 

‘I think it would be good for future generations’ 

‘We all seems to win both now and in the future’ 
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Table 35 – Negative coding scheme 

Code 
number 

Code label Code Definition Code example 

B1 Non-specific 
negative 

A response that has negative connotations or 
indicates a worse outcome from using MWHG; 
suggests that the negatives outweigh the positives.  

‘I wouldn't want it’ 

‘Another ill thought scheme’ 

‘Think the negatives are bigger than the positives’ 

B2 Fracking, drilling 
activities 

Any reference or links of MWHG to Hydraulic 
fracturing (Fracking) or associated drilling activities. 

‘It's a third rate fracking idea’ 

‘I think this is just fracking but an attempt to put a positive spin 
on it.’ 

 

B3 Safety, risk, 
environmental 
concerns 

Any response that expresses a concern in relation 
to:  

 Perceived risks, dangers linked to MWHG 
 References to subsidence or environmental 

damage  

‘Too risky I believe it could cause cracks, flooding & landslides’ 

‘ I would be worried about drinking water contamination and the risk 
to wildlife’ 

‘Too risky’ 

B4 Disruption caused 
by installation 

A response that expresses the view that MWHG 
would cause disturbance or upheaval to housing 
and the local environment and/or would require 
significant time to implement and see benefits.  

‘the disruption to the local area would be too much’ 

‘Nobody is going to remove my new boiler and radiators. I don't want 
my house ripped up’ 

‘the timescales involved could diminish the potential returns’ 

B5 Financial 
costs/expenses 

Any reference to MWHG being financially 
expensive, not cost-effective or negative perception 
towards requiring additional funds/finances.   

‘If it involves costing money , count me out’ 

‘Worried about the cost to me’ 

‘As retired pensioner do not have the finances required’ 
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B6 Technological 
inadequacies 

A response that expresses the view that MWHG is: 
Limited, difficult, inefficient, unreliable, not best 
solution, only suitable for new developments 

‘It is a concept which is unachievable’ 

‘Not the best solution for the area in which I live’ 

‘…Might be a good idea if it was new builds then it won’t effect 
anyone…’ 

B7 Distrust in 
stakeholders/lack 
of options. 

Any reference to a distrust in stakeholders involved 
in the operation or regulation of MWHG, or where 
there is a perceived lack of choice e.g. in energy 
supplier, choice not to participate, ability to revert to 
another energy source  etc. 

‘from what I have read I wouldn't have much choice in the matter’ 

‘Depends on who was heading the project and the amount of 
destruction.’ 

‘Seems too messy and taking things out gives you no backup’ 
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Table 36 – Neutral coding scheme  

Code 
number 

Code label Code Definition Code example 

C1 Unusable/unexplained 
response 

Any response that either cannot be used or 
interpreted/understood or that does not 
apply to the topic. 

‘N/A’  

‘No comment’ 

C2 General uncertainty 

 

Any response that indicates a general 
sense of uncertainty (i.e. no specific 
issues/areas raised) 

‘Unsure’ 

‘Don’t know’ 

C3 Individual need for more 
information/assurance/proof 
of concept etc.  

A response that specifies that more 
information would be desired to make a 
judgement:  

- Dependent on overall balance of 
costs/disruption/positives/benefits. 

- More proof/assurances/safety etc. 

‘Don't know enough’ 

 

‘Too much unknown at the moment. Cost, safety, sustainability etc.’ 

 

‘Depends on actual facts and figures closer to the truth. Costs and 
disruption.’ 

C4 Too complex/difficult topic A response that suggest that the topic or 
information provided is too complex/difficult 
to understand. 

‘I don’t really understand the idea’ 

‘I'm not sure I fully understand all the implications of the proposal’ 

C5 Won’t benefit me/Not 
applicable to my personal 
circumstances/content with 
current situation 

Any reference to the following perceived 
limitations or circumstances affecting their 
decision: 

- Old age 
- Distance from mines 
- Home ownership/housing 

circumstances etc. 
- Views of neighbours/local 

community 
- Do not wish to change from current 

system 

‘There are no mines where I live. It cannot happen here.’ 

‘I am living in a property that does not belong to me, so at the 
moment this would not be my decision to make I'm afraid.’ 

‘Because of my age - over 80.’ 

‘It would depend on what my neighbours would do - it would have to 
be all or nothing’  

‘I'm comfortable without central heating already’ 
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When looking overall at the proportion of ‘positive’ (A codes), ‘negative’ (B codes) and ‘neutral’ codes (C codes) 
in Figure 26, we can see that when comparing initial responses with those regarding pursuing MWHG, there 
was a somewhat higher proportion of ‘positive’ responses towards respondents initial opinions (38.9%, n= 
868), than for ‘pursuing MWHG’ (32.2%, n= 788). Furthermore, the proportions of ‘negative’ responses shows 
that a higher proportion of respondents when explaining their choice for ‘pursuing MWHG’ (27.2%, n=626), 
than when asked for their ‘initial’ opinion of MWHG (20.1%, n= 448). The proportion of neutral codes however 
remained comparable between both ‘initial’ and ‘pursuing MWHG’ responses (41.1%, n= 916 and 40.5%, n= 
1027). 

 

 

Figure 25 – Proportion of ‘positive’, ‘negative’ and ‘neutral’ orientated codes applied to responses of 
a) Initial perceptions and responses (Total codes applied, N=2232) to b) pursuing MWHG (Total codes 
applied, N=2441.  

 

When comparing the same overall proportions of ‘positive’, ‘negative’ and ‘neutral’ responses (Table 37) 
between the primary and secondary postcodes samples there were no notable differences.  

 

Table 37 – Overview of positive, negative and neutral codes applied between primary and secondary 
postcode areas. 

 Primary Secondary 

Response positioning % n % n 

Positive (A codes) 32 387 33 401 

Negative (B codes) 26 314 25 312 

Neutral (C codes) 42 511 42 516 

  

 

3.10.2 Initial perceptions content analysis results 

To gage whether social representations existed concerning MWHG, an initial open question was included 
towards the beginning of the survey (Q9). 

The next section will evaluate in the more detail the codes applied across the whole sample (n=2,013) starting 
with the positive codes (A1-5) applied to the ‘initial’ responses which contributed to 39% (n=868) of the overall 
codes applied (n=2232). In the results presented in Figure 26 the most frequent positive theme expressed 
based on initial perceptions was ‘Environmental, sustainable, safe’ which contributed to almost a fifth of all 
codes applied (code A2; 19%, n=423). The second most frequent positive code was ‘non-specific positive’ 
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(code A1; 10.8%, n=240) which was followed by ‘New, innovative, repurposing’ (code A4; 5.1%, n=113) and 
‘Economic, community benefits’ (code A3; 4.1%, n=92).  

The negative orientated codes applied contributed to 20.1% (n=447) of the overall codes applied to the initial 
open responses. The distribution of themes was relatively even between the five codes (B1-5) ranging from 
1.2 to 6.7% of the total codes applied. Of these codes the most frequently expressed was in relation to ‘safety, 
risk and environmental concerns’ (code B3; 6.7%, n= 149), followed by associations with ‘fracking, drilling 
activities’ (code B3; 4.6%, n=103). The next most frequent negative code was for in relation to ‘financial 
costs/expenses’ (code B4; 4.1%, n=91) as well as perceptions of ‘Technological inadequacies’ (code B5; 3.5%, 
n=78) which perceived various limitations associated with MWHG. The least frequent negative code applied 
was in relation to ‘non-specific negative’ comments (code B1; 1.2%, n=26).   

 

 

Figure 26 – Overall coded response percentages for initial perceptions of MWHG based on total 
coding’s applied (N= 2232). 

 

The last set of codes applied for the neutrally orientated codes (C1-C3) accounted for the highest overall 
proportion of initial responses, only slightly higher than for positives orientated codes (41%, n=916). 
Undoubtedly the most frequent code in this category, as well as overall, was code applied in relation to the 
perception of ‘Unaware, unsure, need for more information and unexplained’ responses, which accounted for 
a quarter of all initial responses (code C1; 25.3%, n=565). The second most frequent code in this category 
was regarding ‘terms associated with geothermal’ (code C3; 13.1%, n=293) which detailed common terms 
respondents connected to MWHG. Lastly, were codes applied in relation to the theme ‘Complex, difficult, 
confusing topic’ (code C2; 2.6%, n=58).     

 

3.10.3 ‘Pursue Mine-Water Heat Geothermal’ content analysis results 

Once respondents were presented with information on MWHG (full survey in Appendix section 9.1) 
respondents were asked prospectively if they would actively pursue MWHG for their homes, and subsequently 
asked to explain their choice (Q20; ‘pursue MWHG’). The coding scheme applied to this data contained the 
same codes as used for the ‘initial opinions’ although with the addition of six codes which were related to the 
context of implementing MWHG in their home environment. 
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The overall number of codes applied within this data was 2,441. With regards to the positive codes (A1- A5), 
as presented in Figure 27, the most frequently code applied was ‘Environmental, sustainable, safe’ consistent 
with the initial opinions (code A2; 12.8%, n=313). The second most frequent positive code used was connected 
to the perception ‘Economic, community benefits’ (code A3; 9.4%, n=229), followed by ‘Non-specific positive’ 
responses (code A1; 6.3%, n=155). The remaining two positive codes accounted for a smaller percentage of 
responses and related to the ‘Long-term benefits/future benefits’ of implementing MWHG (code A5; 2.2%, 
n=53) as well as the technology being ‘New, innovative, repurposing’ (code A4; 1.6%, n=38). 

As for the negative codes applied, this accounted for a quarter of the overall frequency of codes applied 
(25.6%, n=626). The most frequently applied code in this category concerned the perception of ‘Disruption 
caused by installation’ (code B4, 12.5%, n=306) in conjunction with physically installing a district heating 
system or the time required to implement MWHG. The second most frequent negative code applied was in 
relation to the ‘Financial cost/expenses’ (code B5; 6%, n=147). The third most frequent code applied was in 
concerns over ‘Safety, risk and environmental concern’ (code B3, 2.3%, n=55). The remaining negative codes 
accounted for a smaller percentage of codes applied and concerned the following themes ‘Technological 
inadequacies’ (code B6; 1.8%, n=45), ‘Non-specific negative responses’ (code B1; 1.6%, n=39), ‘Distrust in 
stakeholders/lack of options’ (code B7, 1.3%, n=31) and lastly the least frequently applied code was the 
association of MWHG to ‘Fracking/drilling activities’ (code B2; 0.1, n=3).  

The final category of coding responses was for neutral orientated codes (C1-5) which similarly to the ‘initial 
opinions’ responses, contributed to the highest proportion of coding’s applied overall (42%, n=1027). The 
highest codes applied in this category was in the relation to Individual need for more information, assurance, 
proof of concept.’ regarding MWHG (code C3; 16%, n=391), which was also the highest code applied overall. 
The second most frequent code used related to ‘General uncertainty’ towards MWHG (code C2; 9.7%, n=237). 
The third most frequent code was in relation to the perception that MWHG ‘Won’t benefit me/not applicable to 
my personal circumstances etc.’ (code C5; 8.4%, n=206). This was followed closely by responses that were 
categorised as ‘unusable, unexplained’ responses (code C1; 7.2%, n=175). The final code applied was the 
perception that MWHG was a ‘Complex, difficult, confusing topic’ (code C4; 0.7%, n=18).    
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Figure 27 - Overall coded response percentages for pursuing MWHG based on total coding’s applied 
(N= 2441). 

 

After comparing the responses for ‘pursue MWHG’ between the primary and secondary samples as presented 
in Figure 28, it was apparent that both subsamples shared comparable results across almost all codes. 
Perhaps the only observable differences in coding percentages between both samples overall was for the 
codes ‘Distrust in stakeholders/lack of options’ (code B7, primary = 7%, secondary= 2.9%) and ‘Won’t benefit 
me/not applicable…’ (code C5; primary = 22.3%, secondary= 17.8%), which both had a slightly higher 
percentage values in primary areas than in secondary postcode areas. 

 

 

8.4

0.7

16.0

9.7

7.2

1.3

1.8

6.0

12.5

2.3

0.1

1.6

2.2

1.6

9.4

12.8

6.3

0 2 4 6 8 10 12 14 16 18

Won’t benefit me/Not applicable... - C5

Complex, difficult, confusing topic - C4

Individual need for more information, assurance…. - C3

General uncertainty - C2

Unusable, unexplained response - C1

Distrust in stakeholders/lack of options - B7

Technological inadequacies - B6

Financial costs/expenses - B5

Disruption caused by installation - B4

Safety, risk, environmental concerns - B3

Fracking, drilling activities - B2

Non-specific negative - B1

Long term benefits/future benefits - A5

New, innovative, repurposing - A4

Economic, community benefits - A3

Environmental,sustainable, safe - A2

Non-specific positive - A1



 

 72 Copyright © SECURe 2021 

 

 

 

 

  

17.8

1.7

39.9

23.8

16.7

2.9

7.4

23.1

50.0

9.3

0.6

6.7

6.7

4.7

28.9

39.2

20.4

22.3

1.8

36.2

22.3

17.4

7.0

7.0

23.9

47.8

8.3

0.3

5.7

6.7

4.9

29.2

40.3

18.9

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Won’t benefit me/Not applicable... - C5

Too complex/difficult topic - C4

Individual need for more information/assurance/…. - C3

General uncertainty - C2

Unusable/unexplained response - C1

Distrust in stakeholders/lack of options - B7

Technological inadequacies - B6

Financial costs/expenses - B5

Disruption caused by installation - B4

Safety, risk, environmental concerns - B3

Fracking, drilling activities - B2

Non-specific negative - B1

Long term benefits/future benefits - A5

New, innovative, repurposing - A4

Economic, community benefits - A3

Environmental/sustainable/safe - A2

Non-specific positive - A1

Primary Secondary
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3.10.4 Conclusion 

The results presented in this section are used to provide further insight into both respondents’ initial opinions 
regarding the idea of MWHG as well as respondents’ thoughts towards whether they would actively pursue 
MWHG in their own situation.  

Both sets of open responses had the highest proportion of neutral coded themes which indicated that there 
was a considerable degree of uncertainty and desire for more information and assurances among respondents 
for implementing MWHG. A considerable proportion of respondents (8.4%) also believed that MWHG would 
not be suitable for their own circumstances either due to the perception of not living in an appropriate area for 
MWHG or due to personal circumstances such as old age, or that they are content with their current situation.   

After information was provided, the frequency of codes for ‘Economic benefits, community benefits’ (A3) 
increased, however likewise, the perception of ‘Financial costs/expenses’ (code B5) perceptions also 
increased which shows the importance of financial implications can have towards opinions. The main negative 
coded perception overall was the perceived negative impact of ‘Disruption caused by installation’ (code B4). 
Overall the percentage of safety concerns (code B3) or associations of MWHG with other subsurface activities 
such as fracking (code B2) were minimal and decreased after further information was provided. 

Interestingly there were little notable differences between the primary and secondary coded responses. This 
provides further indication that postcodes are have little effect on respondents views towards MWHG. 

Finally more in-depth research would be necessary to determine what respondents’ reasoning was behind the 
‘non-specific’ positive, negative and unusable responses were and whether more insight could be gained. It 
should also be noted that these responses may only partially reflect the true extent of respondents opinions 
towards MWHG when compared with responses from more in-depth qualitative approaches such as interviews 
or focus groups. These results may therefore be more indicative of many respondents’ initial assessments of 
MWHG, particularly where there is little or no prior awareness of this technology.
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4 Discussion 
At the time of writing, Mine-Water Heat Geothermal (MWHG) is a predominantly unknown renewable energy 
technology in the UK, and only a few small projects have currently been developed. However, MWHG has in 
recent years gained recognition as a promising low-carbon renewable energy source that is gaining traction 
as the UK works towards its net zero carbon targets by 2050. The sheer extent of former mine-workings in the 
UK implies a large untapped potential energy reserve that has potential to be widely developed, helping to 
decarbonise heat, one of the hardest sectors to decarbonise in the UK. Furthermore, former coal mines are 
located primarily in areas that suffer the most from sluggish economic growth and development. They are often 
areas that are in dire need of inward investment to boost local economic growth and job creation. Heat 
networks are one type of infrastructural investment that pays-back over the long-term by facilitating 
improvement in energy efficiency of the building stock, reducing heating bills, creating new jobs and business 
opportunities.   

Society needs to be involved in the implementation of MWHG technologies, not least because implementing 
heat networks involves local disruption during the period of installation.  Undertaking a nationally representative 
survey on this technology is therefore an important step towards identifying public perceptions of, as well as 
informed opinions towards, the potential of this technology in the ex-coal mining areas where it is most 
applicable. In this section we discuss the results regarding the public’s awareness, knowledge of MWHG, initial 
and informed opinions of MWHG and factors proposed to influence overall opinions towards MWHG. 

First of all, the level of awareness of geothermal energy in general was high at 70% of the sample, though only 
10% stated that they knew a fair amount or a great deal. Awareness, or any perceived knowledge, of extracting 
heat from mine waters was a lot lower at 40% of the sample, with only 6% of the sample expressing a fair 
amount or a great deal of knowledge. By contrast, a 2019 survey of Carbon Dioxide Capture and Storage 
(CCS) in the UK, indicated that 36% of sampled respondents knew nothing about CCS (ALIGN-CCUS, 2020) 
(compared with 60% in our sample who know nothing about MWHG). CCS has been discussed in the British 
media for some 20 years, contra MWHG which has only recently been mentioned in media, and then mostly 
regional media.  

The lack of awareness of MWHG was also reflected in both respondents initial perception rating of MWHG 
and subsequent open responses before being provided any information, with over a third of respondents 
(36.2%) indicating that they did not know what their opinion of the technology was. This result is unsurprising 
given the novelty of the technology and current lack of large-scale implementation across the UK.  

Of those who did provide a response, initial opinions were generally positive and a mean rating response of 
4.53 indicates between a slight and moderate support of the technology, which was also evident in the 
proportion of positive codes applied to open responses. Interestingly, no significant correlation was found 
between respondents (uninformed) awareness/perceived knowledge of MWHG and opinions on MWHG. This 
may however be explained by the reduced overall sample which excluded ‘Don’t know’ responses, in 
conjunction with the relatively small proportion of respondents indicating prior knowledge of MWHG which 
ultimately could have reduced the strength of correlations observed. 

Furthermore, it was also found that all socio-demographic factors analysed had a significant influence on initial 
perceptions for MWHG, but was not found to be a significant predictor of informed opinions towards MWHG. 
This may suggest that in the absence of prior-knowledge of MWHG, antecedent factors such as demographic 
and socio-economic factors were found to be more distinguishing of uninformed support towards MWHG. 
Given this alteration in statistical significance identified between initial support ratings and informed support 
ratings, the question is raised as to whether other antecedent factors may correspondingly influence initial 
opinions such as pre-existing beliefs and values. Among the socio-demographic characteristics found to 
significantly associate with initial opinions, older, retired respondents were shown to be more supportive 
compared with younger respondents. Based on previous studies this result was not expected as Steel et al. 
(2015) found, in Oregon and Washington, USA, that higher levels of support for policies promoting renewable 
energy technologies were expressed by younger. However other national surveys have found age to positively 
correlate with environmental concern and the probability of installation of energy efficiency investments (Urban 
& Ščasný, 2012) (though greater expendable income could explain the higher expenditure on energy efficiency 
improvements at home) whilst a more recent UK representative survey (DECC, 2016) found older respondents 
(aged 65 and over) were less supportive towards renewable energy.  
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Gender differences in opinions were also found towards MWHG when comparing male and female responses, 
with men on average more supportive of MWHG. This finding may be consistent with some findings e.g. DECC 
(2009a), which found that women were less likely to indicate support for renewable energy. There are also 
contrary results, however, such as surveys which found that 90% of female respondents supported renewable 
energy sources compared to 66% of men (Populus, 2005). More recent EU survey findings did not find as 
notable differences between gender responses when asked if the EU should invest in and develop clean 
energy technologies (48%, men; and 45%, women). This raises the question of whether observed differences 
are due to opinions towards renewables energy in general or perhaps due to the specific technologies in 
question. Gender preferences for different low carbon technologies have been observed in some studies with 
men found to be more favourable than women participants towards developments such as wind farms and 
nuclear power (GfK NOP Social Research, 2009; Knight, 2007).Further examination may help to explain where 
gender differences may exist in how MWHG is perceived and evaluated.      

Although the influence of socio-economic and demographic variables were significant, these had a relatively 
small effect size towards MWHG initial opinions. Also after information was provided to respondents, socio-
economic factors did not significantly differentiate opinions based on group characteristics. This would suggest 
that providing information established a more common level of understanding among respondents which then 
consequently reduced the variability of responses that results from socio-demographic difference.  This finding 
could demonstrate the effects that knowledge transfer concerning MWHG can have on a largely uninformed 
population and how different socio-demographic background can influence initial perceptions towards new 
technologies such as MWHG.   

After receiving information, respondents’ overall ratings for MWHG were shown to decrease to a small degree 
from the initial average rating; however the average range of support for the MWHG at all levels of 
implementation proposed (i.e. community, county and national) were still between slight to moderate level of 
support overall. No significant differences were found in opinions between the primary and secondary samples. 
Polls conducted in the UK (YouGov, 2019) comparing favourability of 11 different electricity generation options 
indicated that the most favoured options were: solar (86%), followed by offshore wind (81%), hydro-electric 
(80%), onshore wind (76%), bio-fuels (75%) and then geothermal energy (58%). This comparative rating for 
geothermal energy is consistent with our finding of ‘slight to moderate’ level of support.  In the YouGov survey, 
geothermal energy also had the highest level of ‘don’t’ know’ responses overall from 31% of the participants. 
A lack of awareness and knowledge around geothermal energy is a potential obstacle affecting its role as a 
future energy technology.  While other renewables have clear, mostly positive, referents with which perceptions 
become anchored, the same is not yet true for MWHG.   

One of the main research questions posed within this study was to identify whether respondents sense of 
identity connected to mining had any bearing on opinions towards MWHG implementation. The survey 
sampling approach used in this study was able to detect a significant difference in the sense of ‘mining identity’, 
with primary postcode areas (with ≥30% of area above underground mine working and ≥50% of area in a coal 
consultation area) demonstrating a greater sense of mining identity when compared to secondary postcode 
areas (with ≥50% of area in a coal consultation area). Furthermore, indicators of mining identity were found to 
be positively correlated with opinion towards MWHG. Comparing MWHG support between primary and 
secondary postcode respondents did not demonstrate a significant difference, however, as was hypothesised. 
This lack of a significant difference might suggest that:  

(a) the ‘≥30% of area above underground mine working’ indicator is not capable of distinguishing 
between communities that were more involved in coal mining (core) from those that were less involved 
(peripheral). More detailed spatial analysis is required to test this possibility; 

(b) mining identity as core versus peripheral is not explaining or mediating this relationship between 
subsample. Perhaps the assumption of a strong identity through historical spatial connection to the 
sector is incorrect and there is a more homogeneous shared identity that is less spatially rooted?  We 
also found, however, that self-declared status as living in a former coal mining area did result in higher 
support for MWHG, which lends support to the core / periphery concept; 

b) there is insufficient statistical power to predict the effect that actually exists between the two 
subsamples and overall opinions.  

Based on the previously stated statistical associations between mining identity and MWHG opinions, this would 
suggest that statistical power may best explain this lack of a significant difference and therefore that mining 
identity is unlikely to be as distinct between the subsamples as was hypothesised.  Moreover the omission of 
‘don’t know’ responses could be a contributing factor due to the reduced number of responses used. 
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Measures relating to place were also assessed in this study in order to determine whether respondents’ 
perceptions towards sense of place and place attachment was shown to influence opinions towards MWHG 
implementation at varying spatial levels. Initially, when evaluating respondents’ characterisations of place, the 
results did show a considerable difference in the perception of respondents’ perceiving to live in a ‘former 
mining area’ in primary postcode areas compared with secondary postcodes areas. Furthermore, the 
perception of living in a former mining area did demonstrate a statistically higher mean opinions towards 
MWHG at all levels of implementation, while place characterisations including ‘natural’ and ‘historic’ had 
significantly lower opinions. This could suggest that the differences in how respondents perceive their local 
area may well influence how people view the implementation of MWHG. The concept of ‘place-technology fit’ 
has been proposed as a possible explanation for why such differences may occur. The ability for a new 
development to ‘complement’ or ‘fit’ in its intended environment, as oppose to ‘threaten’ or ‘disturb’ may well 
determine how well it is received by local communities (Devine-Wright, 2009; McLachlan, 2009). This ability 
may come down to how the technology is perceived both in its physical appearance and the possible 
‘meanings’ associated with it, also referred to as social representations. When evaluating respondents’ open 
responses to initial opinions (section 3.10.2) this would suggest that social representations of the technology 
are largely uncertain or positively orientated with almost a fifth of overall initial responses (19%) associating 
the technology with environmental, sustainability and safety attributes, followed by a non-specific positive 
perceptions, the novelty and innovative of MWHG and economic benefits. The main negative perceptions were 
in relation to risks and safety, connections to hydraulic fracturing, expense, technological inadequacies and 
non-specific remarks. As no references were made in the survey to hydraulic fracturing or risks associated 
with subsidence, these connections are therefore self-elecited referents, however this was not commonly 
expressed among the sample as a whole. Such social representations can provide valuable areas for 
consideration for promoting and generally communicating MWHG.    

With regards to sense of place and place attachment indicators, a factor analysis was able to identify an 
underlying construct within seven of the twelve items. The resulting factor for ‘sense of place’ did demonstrate 
a significant positive correlation with opinions toward MWHG, thereby adding further place-related factors 
found to influence respondents views towards MWHG. It should be noted however that these place-related 
factors only demonstrated a relatively small effect towards respondents’ positive opinions towards MWHG.    

The second of the main research questions concerned the potential influence of socio-economic deprivation 
indicators towards support for MWHG. The three indicators concerned respondents’ perceived quality of life, 
employment opportunities and ability to meet heating costs. The regression analysis findings identified that 
two of the three indicators (perceived quality of life and employment opportunities) were positively correlated 
with opinions towards MWHG, while perceived ability to meet heating costs was found to be negatively 
correlated. As increasing indication of socio-economic deprivation was expected to correlate positively with 
MWHG support, these results may suggest otherwise, with the exception of difficulties to meet heating costs 
which was found to correlate with support for MWHG only after information was provided. A possible 
explanation for the negative correlation with the perception of low job opportunities, could be that those 
respondents do not believe that they themselves will actually benefit from a MWHG development, e.g. they 
may feel unskilled or disenfranchised from the economy locally or regionally. Alternatively, it might be that 
topics relating to renewable energy technologies and tackling climate change may connect more with 
respondents that are not experiencing a low perceived quality of life or a lack of employment opportunities. 
The DECC public tracker survey (2016) found that support for renewable energy was lowest among those with 
a social grade DE and those with a household income under £16,000, while support for renewables was higher 
among those with a social grade AB and household incomes over £50,000. Since the information provided 
stated that energy bills would be reduced by 10% following installation of the MWHG scheme, it is not surprising 
that those least able to meet their heating bills become more supportive of MWHG. This may therefore be an 
important consideration for the design and future messaging of MWHG to help ensure that those who are 
experiencing fuel poverty are offered an appropriate discount.  

The third remaining set of research questions concerned three aspects of energy justice. The theme of 
distributive justice concerns how both benefits and burdens of a new development are spread across group 
members and whether this is perceived to be achieved fairly. When respondents were asked about who would 
receive most benefits of a MWHG project, the highest frequency of responses indicated that those in charge 
of developing, implementing and supplying MWHG energy would be perceived to benefit most from the project, 
followed by the recipients of MWHG energy projects and then society as a whole. As for those who would be 
most burdened by a MWHG project, the greatest frequency of responses indicated that the people, buildings 
and areas receiving MWHG would be most affected, after which uncertainty responses was most frequently 
expressed and then society in general i.e. tax payers would be most affected. These overall findings indicate 
that more respondents feel that the balance of benefits lean more towards stakeholders groups outwith the 
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areas concerned by MWHG projects e.g. project developers, contractors, energy suppliers, the Government, 
rather than those groups receiving MWHG. It should also be mentioned that a quarter of coded responses 
(25.8%) either indicated uncertainty as to who would be burdened by MWHG or indicated that they did not 
believe anyone would be burdened. While these findings may imply that the balance of benefits and burdens 
on communities receiving MWHG are unfavourable, the non-specific nature of the posed questions could mean 
that respondents may interpret ‘benefits’ and ‘burdens’ very differently which may affect the weight of values 
attributed. The question also did not factor in a time parameter (i.e. short-term or long-term) which could also 
influence how respondents evaluated the question. Only through providing more extensive information and 
questioning on this aspect of MWHG could more comprehensive insights be determined. It is, however, 
apparent that many respondents are perhaps sceptical of the motives of a number of stakeholders involved 
and therefore may lack trust in the core intentions of those initiating such projects, which may also affect how 
supportive communities would be for implementing MWHG and other similar developments.   

Mechanisms were also reviewed for addressing the balance of negative and positive impacts in the form of 
different compensation options. It was found that 21.1% of respondents did not believe that any form of 
compensation would be necessary for the disruption that may be caused by MWHG implementation, while the 
majority continued to evaluate the different compensation options presented. Of the five forms of compensation 
provided, on average the greatest ratings given was for a reduction in heating bills, while the alternative options 
(excluding ‘other’) displayed a similar level of estimation i.e. mostly/somewhat desirable. Some potential 
explanations for this may be due to how respondents favoured long-term vs. short term gains, as reduced 
heating bills might be more favourable in terms of long-term benefits, whereas most of the other options would 
likely confer short-term gains, with the exception of shares in an energy company which could be perceived 
as a riskier proposition than the other options. Another explanation could be due to the effect of framing i.e. 
how the options are phrased or presented. The option of reducing energy bills in this regard may confer more 
utility to people’s lives (I.e. serving a clearer purpose) than the other options. Further inquiry would be 
necessary however to explore the particular reasoning behind peoples preference for different compensation 
measures as well as why people considered compensation to be necessary or indeed if other methods would 
be more desirable beyond the options presented.    

Recognition justice as another dimension of the energy justice concept was also assessed, with responses 
evaluated using socio-demographic characteristics. Both gender and age demographics were found to be 
significantly associated with indicators of recognition justice. Contrary to expectation, older respondents were 
negatively correlated with both the belief: (a) that their voices were heard by planners and; (b) that they were 
satisfied by the way planners made decisions in their area. This would indicate that older respondents feel less 
recognition in the planning processes than younger respondents. In the context of social work justice, Cox and 
Pardasani (2017) argue that often older adults are vulnerable to potential violations of human rights and 
consequently can be subject to marginalisation and discrimination. In this regard many elderly people may feel 
undervalued and unrecognised and that their views are often ignored. As almost a quarter of respondents 
(24%) in our UK representative sample were aged 70 and over, and a further 15% between the ages of 60 
and 69, these findings may signify such sensitivities among older respondents. Furthermore, female 
respondents were found on average to have higher affirmative ratings for both recognition indicators than men 
i.e. a greater feeling of recognition. However on average both male and female ratings indicated a moderate 
to slight disagreement with the recognition statements evaluated and so highlights a general need for inclusivity 
and recognition of views from as wide a range of the general public as possible, particularly among potential 
vulnerable age groups.  It is possible that there is a socio-economic status and class issue. Communities on 
the former coal fields have been amongst those most negatively impacted by post-industrialisation, with lack 
of inward investment in many areas to replace coal mining jobs that were lost. Former mining communities 
have frequently felt marginalised, with the sense of having been ‘left behind’ or ‘missed out’ compared to more 
metropolitian cities and regions with high-value service sectors. This perception of ‘missing out’ has not gone 
away since the mines closed as investment patterns have not substantially been re-directed to post-industrial 
former coal-mining areas. Therefore, older people (>50) have a longer experience of feeling ‘left behind’ and 
express stronger views regarding lack of recognition by those in power.   

With regard to respondents preferred approaches for decision-making around energy issues, the most 
frequently chosen options involved the public, with exception to the Brexit referendum vote. Following the 
Brexit referendum vote, some of the UK population may have a more negative outlook on this form of decision-
making than in prior years. The high support for decision-making options of public town hall meetings, followed 
by the referendum vote, and advisory board suggest that individuals prefer to have a direct say in the planning 
and decision-making process for projects. This could be explained by 70% of respondents reporting that their 
voices had not been heard by local planners in the past. A public town hall meeting and referendum vote offer 
the opportunity for direct decision-making and therefore, more control over the outcome of decisions regarding 
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the development of MWHG. This insight relates directly to Arnstein’s (1969) notion that ‘citizen participation is 
citizen power’. Participation in the direct decision-making process for MWHG projects would help to enable the 
redistribution of power to people whose voices have not been heard.    

The responses to the question of whom would be the most appropriate to give permission for the development 
of MWHG projects indicates trust in local, national, and UK government. Those who felt that their voices had 
been heard by local land use planners in the past were more likely to choose options that didn’t include the 
public in decision-making over options that did include it. This could be explained by higher levels of trust in 
local government due to previous positive experiences in local land use planning processes. It is important to 
note that these options are already established forms of decision-making, whereas the Joint Committee of 
Councillors and members of the public is a new proposed decision-making mechanism. Those who had their 
voices heard are more likely to stick to the status quo of decision-making. Conversely, those who feel that they 
have not had their voices heard were more likely to prefer the option that includes public, which provides a 
new approach to expressing opinions. The overwhelming preference for the Joint Committee of Councillors 
and members of the public could indicate lack of trust in existing decision-making processes within local, 
national, or UK government, but not to the extent that the respondents wish to replace authorities by a 
plebiscite. Research by Fitzgerald and Wolak (2016) suggest that when there are opportunities for voice in 
local government, people usually report an increased trust in local government. However, our survey indicates 
less support for the local council planning committee than for the UK government, suggesting that ceteris 
paribus devolving powers to the local level will not restore trust.  

We now consider the evaluation of both positive and negative impacts. By comparing the responses overall, 
our results indicate that respondents on average rated the positive impacts more positively than the negative 
impacts were rated negatively. This finding also corresponded with how respondents view the balance of 
positive and negative impacts overall, with over 41 percent indicating a greater balance of positive than 
negative impacts from MWHG. Interestingly the highest average rating for a positive impact concerned the 
reduction in CO2 emissions per household, which would suggest that the benefits of implementing MWHG in 
terms of tackling climate change was received most positively overall. Also of note, was that positive impacts 
connected to personal financial gains, e.g. increased house values and reduced energy bills, were not among 
the highest rated on average overall. This would indicate that benefits associated with climate change, home 
energy efficiency, home comfort and reduced flood risks were evaluated more positively than others.  

Impacts associated with disruption to the area, refurbishment to improve energy efficiency and expenses 
connected to MWHG were all rated distinctly more negatively on average than other impacts presented. These 
findings were also consistent with respondents open responses in relation to their intent to pursue MWHG 
(section 3.10.3) and respondents’ final associations with MWHG, which found strong effects between 
perceived disruption and expense on overall opinions towards MWHG. Both of these impacts would therefore 
appear to be the most important negative impact factors overall. As the implementation of a district heating 
system to existing housing and roads would require considerable changes to houses internally as well as 
changes externally via pipework, it is unsurprising that such changes are considered most impactful and 
potentially would be the greatest barriers towards the choice to actively pursue implementing MWHG from 
respondents. 

One of the main needs the analysis of the qualitative data also identified is to address the problem of 
uncertainty and respondents desire for more information and assurances regarding the impacts of 
implementing MWHG. As this survey was not intended to provide extensive information regarding MWHG, and 
also would likely not be the most appropriate tool to do so, future communication would benefit from providing 
respondents with more detailed information on, e.g., the financial costs and gains from using energy from 
MWHG, and assurances regarding safety or potential risks. The qualitative data analysis also found that 
around 8% of responses expressed that they did not think MWHG would be applicable to their personal 
circumstances. Explanations for these opinions included arguments such as old age, distance from mines, 
home ownership status and satisfaction with current heating system. These arguments reveal some of the 
real-life complexities with regards to the variety of personal circumstances and the practicalities of introducing 
new schemes involving many households. With this in mind, MWHG should not be proposed to be the ‘silver 
bullet’ solution for heating in ex-coal mining areas but rather where applicable must be recognised and 
considered as one of the most promising, untapped renewable heating possibilities to date.   
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4.1 IMPLICATIONS 

The general findings of this research provide the early foundations for understanding both initial perceptions 
and informed opinions towards Mine-water heat extraction technology in ex-coal mining regions of the UK 
(excluding Northern Ireland). This study aimed to determine the influence of various socio-economic, spatial 
and psychological factors on public opinions towards MWHG. Socio-demographic factors such as age, gender, 
gross household income and employment status were all found to have a significant, although relatively small 
association specifically towards initial opinions of MWHG. This result may suggests that providing information 
was able to reduce the variability of response due to people’s socio-economic backgrounds. The provision of 
information in the survey led to many of those who were unsure about the desirability or otherwise of MWHG 
to shift to a slight to moderate support for MWHG. That information did not greatly sway the opinions of those 
respondents who had already expressed a positive or negative opinion as to the desirability of MWHG. One 
interpretation is that respondents are open–minded and willing to consider information as trusted. We know 
that framing effects can have a powerful impact on perceptions of some energy technologies, such as hydraulic 
fracturing and nuclear (i.e. information offered is discounted or simply re-interpreted to fit within a value-laden 
framing of the issue). By contrast, it may be the case that MWHG does not come ‘pre-formed’ with powerful 
positive or negative framings.  

However, that there are some framing effects is likely given that only 40% of respondents state they know 
something about MWHG, yet 64% give an opinion on whether they support or oppose MWHG. If they do not 
know anything about MWHG, how are these 24% of respondents deriving an opinion?  An explanation for this 
could be that, at the initial perception stage (before information is provided), something other than ‘information’ 
is framing opinion, such as values and/or associations with a referent such as ‘coal mining’, ‘using the water 
flowing underground….as a source of heat’ and ‘geothermal energy’, where that referent may be associated 
with something positive (or, less likely, negative). Support for this suggestion comes from the finding that many 
socio-economic and demographic variables were significant determinants of opinion towards MWHG at the 
initial perception stage but that this significance then falls away when information is provided. More analysis 
of the survey responses is required to test this idea rigorously.  

Moreover, raising public awareness and knowledge of MWHG is one area of important consideration for 
developing both recognition and approval for MWHG as a promising future renewable energy source. Also as 
MWHG development continues to advance in the UK, more comprehensive information should be conveyed 
to the public including prospective details on financial costs and returns, as well as details on disruptions 
required for installations and any means of mitigating or preventing possible distresses caused. By alleviating 
such negative impacts particularly around expense and disruption caused by implementation, this will likely 
help gain acceptance among concerned communities. It is also valuable to consider place-related factors such 
as how local residents perceive the area they live in, in terms of their own characterisations and whether 
MWHG would be perceived to complement residents’ associated meanings attached to their local areas.  

Indicators of socio-economic deprivation were also examined and suggest that in areas where a low perceived 
quality of life, low employment opportunities or difficulties in meeting heating costs exist, further steps should 
be taken to inform and promote the CO2 emission and economic benefits that a MWHG could provide in order 
to improve perceived relevance in such areas. Furthermore, in regards to energy justice issues, the findings 
of this study indicate a notable level of perceived disproportionate distribution of benefits and burdens for local 
communities arising from MWHG developments, therefore addressing such matters may help to provide added 
value for introducing such projects as well as improve trust among stakeholders involved in such 
developments. Project developers may also want to consider how compensation measures could be used to 
help alleviate burdens caused by MWHG developments, particularly types of measures connected with the 
project such as reducing heating bills. Also developers and councillors should consider how decision-making 
should be conducted and ways that the public can be involved in such proceedings which would also further 
engender trust among communities involved.      

Further research including in-depth qualitative studies  i.e. focus groups and interviews would be 
recommended in order to explore further many of areas that were examined within the study and to help obtain 
further explanations for participants evaluations of MWHG and the matters surrounding new developments 
e.g. place-technology fit and energy justice principles around fairness and inclusivity in future energy 
developments. As mentioned towards the beginning of the report, each technology is likely to have its own 
unique set of strengths and challenges concerning its development and better understanding these aspects, 
including the social contexts surrounding new developments is justifiably being recognised as an integral area 
facing a just transition towards low carbon energy.     
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Chapter 2: Survey on mine-water geothermal in 
Poland 

 

This section provides introductory information on geothermal energy use and geothermal energy 
projects in Poland and a short overview of the changes in Polish coal mining regions, our study area. 

5 Introduction on the geothermal project in Poland 

 

The geothermal water energy projects have been carried out on a small scale in Poland. This is 
evidenced by the fact that in 2015 Poland was only 12th in Europe in terms of direct geothermal water 
energy applications out of 30 countries covered by statistics presented during the European 
Geothermal Congress in 2016 (Kępińska, 2019). 

Comparing the number of geothermal heating systems (central heating systems) in Europe and 
Poland, in 2017 there were about 300 of them in Europe and only 6 in Poland. In the European 
countries, there were over 150 more geothermal heating or co-generation installations (EGEC data) at 
different stages of projects and investments, in Poland until 2017 and in 2018 there were several 
projects focused on district heating (sometimes including co-generation) at the initial stages of 
implementation.  

In 2016, the Polish government introduced the support programme for research drilling and other 
works and investments related to energy management of geothermal waters, which influenced the 
increase of interest and number of new projects than in previous years. Additionally, water mine 
geothermal energy has been included in one of the nine pillars of the Polish Raw Materials Policy 
(Kępińska 2016): 

"Geothermal conditions in Poland are relatively well recognised. Geothermal studies have been 
conducted in Poland since the 1980s. Comprehensive information about Poland's geothermal 
resources is provided by a series of Geothermal Atlases, covering the areas of the Polish Lowland, 
Carpathians and the Carpathian Foredeep… (…). Even though Poland has the substantial geothermal 
potential of geothermal energy, so far it has been poorly utilised. Current geothermal direct uses, 
based on the-so-called deep geothermal sources (i.e. those using 1– 4 km deep wells) are designed 
for the following: space heating, balneotherapy and recreation, fish farming, some other minor uses" 
(Kępińska et al, 2017) 

Taking into account that between 1995 and 2016 six municipal geothermal heat plants and three local 
municipal geothermal heat plants were launched in Poland, the increased use of geothermal energy in 
other new geothermal systems will be a noticeable step in the direction of increasing the share of this 
type of energy in the Polish energy sector. 
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Figure 29 - direct geothermal uses in Poland. Kępińska et al. 2017 

 

In 2018, six geothermal district heating plants were operational: in the Podhale region and the 
municipalities of Pyrzyce, Mszczonów, Poddębice, Uniejów, Stargard (same as reported in 2016).  

In 2017 their total installed geothermal capacity amounted to 76.2 MWth and geothermal heat sales 
ca. 868 TJ (Kępińska, 2018). 

 

Table 38 - Programs for restructuring of the hard coal mining sector—Summary  

Location Outflow 
water 
temperature 
[°C] 

Maximum 
water 
efficiency 
[m3/h] 

Water 
mineralization 
[g/dm3] 

Installed 
heating 
geothermal 
power 
[MWt] 

Total 
installed 
heating 
power 
[MWt] 

Geothermal 
heat 
production 
[TJ] 

Mszczonów 42 60 0,5 3,7 8,3 17 

Poddębice 68 252 0,4 10 10 68 

Podhale 82-86 960 2,5 40,7 82,6 512 

Pyrzyce 61 360 120 6 22 64 

Stargard 83 180 150 12,6 12,6 186 

Uniejów 68 120 6-8 3,2 7,4 21 

Total 76,2 142,9 868 

Source: Kepińska (2018) 
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At the end of 2018, 15 geothermal recreation and balneotherapeutical centres were operating. That 
number included one new centre opened in reported years 2016–2018 (the Podhale Region – 7th such 
centre there). Some of them apply geothermal water both for the pools and other facilities, as well as 
for heating their objects and warm water preparation (Kępińska 2019). 

  

At the time of writing (2020), several investments are projected with the financial program of public 
support for geothermal (National Fund for Environment Protection and Water Management) launched 
by the Ministry of Environment in 2016. Among new investments we will find several oriented towards 
recreation and balneotherapy, a few projects in initial stages aimed at CHP plants (based on ca. 90–
110⁰C water), modernisation and optimisation of several operating geoDH plants (surface infrastructure, 
downhole equipment) as well as the extension of existing geoDH systems. Some operators considered 
or prepared themselves for drilling new wells (deep drilling projects, too) and plan some pre-investment 
works and feasibility studies for various sites in Poland (mostly recreation facilities, sometimes space 
heating, also in the hybrid systems with other RES and fossil fuels). Study visits' reports (Kępińska et 
al. 2017) 

 

For the coming years, there are some premises that the geothermal share in RES heat's 
production and consumption will increase in Poland – thanks to already existing as well as 
expected several next Geothermal District Heating systems (geoDHs). Also, the increased 

share of shallow geothermal in H&C is expected (Kępińska 2019). See Table 39 and 
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Figure 30.  

 

Table 39 - Present and planned deep geothermal district heating (DH) plants and other uses for 
heating and cooling, total numbers 

 

Source: Kepińska (2019) 

 

Mine water geothermal projects do not exist in Poland; however the concept of mine water use as a 
heat source has been tackled by researchers within some EU projects (ie. EU Research Fund For Coal 
and Steel, named: “Low Carbon Afterlife: Sustainable Use of Flooded Coal Mine Voids as a Thermal 
Energy Source – a Baseline Activity for Minimising Post-Closure Environmental Risks” (Acronym:  
LoCAL). Also, in the area of the closed hard coal mine "Saturn" in Czeladź, there is a main mine water 
pumping station, which is used to extract water in order to prevent flooding of the active mines in the 
Silesian Province. The Central Mine Drainage Plant in Bytom (Upper Silesia), which is a part of the Mine 
Restructuring Company, pumps about 80 million cubic meters of water (of various quality) annually. 
From the former "Saturn" mine alone, the "Pawel" shaft brings to the surface water in the amount of 23 
cubic meters per minute with the temperature of 13-15 degrees Celsius, which is advantageous from 
the point of view of using it in heat pumps. There are several such pumping stations on the territory of 
Upper Silesia. So far, this potential has not been used in Poland. 

 

5.1 SHORT DESCRIPTION OF THE STUDY AREA: COAL MINING REGIONS 

Our study area is placed in the Lower Silesian, Upper Silesian and Lublin Region – the three Polish 
regions of hard coal extraction where the restructuring processes have been introduced. The table below 
shows the main changes that were implemented in the hard coal sector in Poland from 1993 to 2015 
(Table 40). 

Table 40 - Programs for restructuring of the hard coal mining sector—Summary 

Years Title of the document Character of the document 
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1993 Program for restructuring of 
the hard coal sector. 

Designed as the first of three phases of the 
restructuring process, focused on the profitability of 
the sector. It 

was implemented for only few months before the 
basic assumptions related to the coal production and 
export turned out to be too optimistic. 

1993–1994 Program for staving off the 
bankruptcy of the hard coal 
sector 

In the face of the rapidly deteriorating situation in the 
sector, a correction of the previous program was 
necessary. Although it was never officially adopted by 
the government, it formed the basis for further actions. 
This plan laid out the grounds for 

instruments of social protection for early retirements 
in mining. 

1994–1995 Restructuring hard coal sector. 
Program for the 

accomplishment of the Phase 
II in years 1994–1995 

In the second phase of restructuring, the ecologic and 
social aspects were included. The sector (only after 
taxation) almost achieved profitability in 1994, but this 
was not maintained. In the following year, due to a 
lower-than-expected increase in coal prices, wage 
increases and slow employment reduction, the 
sector’s results were again falling. The third phase 
was never implemented. Growth of wages and 
slower-than- expected reduction of employment. 

1996–1998 Hard coal mining sector— 
Public and sector policy for the 
years 1996-2000. Program for 
adaptation of the hard coal 
mining sector to market 
economy and international 
competition 

This program accomplished only a technical part of 
the restructuring process. It failed to deliver positive 
results in all other areas, namely in ownership, 
employment, finance and organization. An increase of 
production without sufficient demand, and indecision 
about closure of collieries were among the reasons 
why the European Bank for Reconstruction and 
Development (EBRD) and World Bank refused 
financial support to the sector. 

1998–2002 Reform of the hard coal mining 
sector in Poland in the years 
1998–2002. 

The most complex and ambitious program, it 
extended the number of available instruments and 
introduced new, broader frameworks of support (See 
Section 3 below). 

2002–2003 Program for restructuring of 
the hard coal mining sector in 
Poland in years 2003–2006 
with implementation of anti- 
crisis Acts and initiation 

of privatization of certain 
collieries 

This program, apart from continuing the privatization 
processes, also implemented further reduction of the 
workforce. After less than one year, it was replaced by 
other actualization and supplementing documents. 

2003–2006 Restructuring of the hard coal 
sector in years 2004-2006 and 
Strategy for 2007–2010. 

Soon after another strategic document was adopted 
to regulate access to coal resources in years 2004–
2006 and close some of the collieries. 
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2007–2015 Strategy for the functioning of 
the hard coal mining sector in 
Poland in years 2007–2015 

Updated in 2011 as the Program of Mining Sector 
Activity in 2007–2015, it concentrated on ownership 
restructuring, R&D investments and increasing 
production efficiency. For the first time since the 
beginning of transformation, employment in collieries 
was increased due to the growing generation gap 
among the skilled workers. This process, however, 
last only for two years. 

Sources: Makieła, 2002; Paszcza, 2010; Przybyłka, 2013, based on Szpor and Ziółkowska, 2018. 

 

Since the beginning of the 1990s, the Polish mining industry has been going through a process of 
transformation.  Hard coal production decreased from 177.4 million tonnes in 1989 to 63.4 million tonnes 
in 2018.  Over the same period, employment in the Polish hard coal mining sector decreased from 407 
000 to 82 843 employees at the end of 20181.  

 

                                                      

 

1 See also: https://euracoal.eu/info/country-profiles/poland/ 
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Figure 30 - Polish coal basins (courtesy of Austrade): in black – hard coal mining zones, in 
brown - lignite. 

 

Source: https://www.ispionline.it/en/energy-watch/polish-coal-enfant-terrible-eu-climate-policy-
14384 (accessed 1.12.2020) 

Exploitable hard coal reserves are located in Upper Silesia and the Lublin basin in the east of Poland, 
with the Upper Silesian coalfield accounting for 78.9% of the total. In 2008, 73 mining communities in 
Poland were located in four regions, of which 60 were located in the Silesia region.  The coal reserves 
in this region now contain some 400 coal seams with thicknesses of 0.8 metres to 3.0 metres.  About 
half of these seams are economically viable.  71.6% of the reserves are steam coal, 27.0% coking coal, 
while other coal types account for the remaining 1.4%.  All hard coal is deep mined at an average 
working depth of approximately 600 metres, with some over 1,000 metres.  Mining is fully mechanised, 
with over 90% of coal produced by longwall systems. The Lower Silesian Coal Basin is already 
deactivated - the collapse of Walbrzych mines started at the beginning of the 1990s. This region is an 
interesting example of making use of post-mining objects as historical and cultural heritage. In 1995, a 
Museum of Industry and Technology was set up on the facilities of the oldest coal mine in the area, 
KWK THOREZ, also the museum Hard Coal Mine “Julia” in Wałbrzych is a living art and science centre2.  

 

The largest number of objects associated with hard coal mining occurs in the district of Wałbrzych (60 
mines in the record, with 14 of them in the register of monuments), and also near Kłodzko (the mine in 
Nowa Ruda recently has been accepted for re-opening the coal extraction - the concession is valid until 
2025).  

 

                                                      

 

2 https://starakopalnia.pl/en/about-us/ 
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Coal takes a special place in Poland’s energy mix and the government has still no clear strategy for 
decarbonization. The miners’ unions wield clout and they influence not only the government but also 
have high impact on the mining communities (especially in the Upper Silesia region). Although, the coal 
industry has been traditionally revered in communist times and much of this continues today, Polish 
society also acknowledges the changes that must come in the energy sector and energy transition 
projects are much anticipated. 
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6 Methods 
The study in three coal mining regions: Lower Silesia, Upper Silesia and Lublin (each N=500) was 
conducted using Computer Assisted Web Interview (CAWI).  

 

The research questions were prepared in cooperation between UEDIN and UAM teams, however, the 
Polish sampling as well as the questionnaire design differs from The UK’s poll. We selected the block 
of questions concerning mine water awareness, climate change and local/place attachment (most of 
them remained the same as in UK’s version). The online survey took 15 to 20 minutes and was prepared 
after in-depth pilot research among participants with different educaton level from the mining regions. 
We used the uninformed approach to the survey, so there were no additional questions nor requirements 
for participants prior to the survey. 

 

Since the mine water energy extraction (MWHG) is a technique that is neither well-known nor commonly 
used in the narratives of Poles, we tested survey questions with pilot cognitive interviews to remove the 
technical language and reduce the number of replies without understanding (The list of questions of the 
questionnaire is in the Appendix; section 9.2). The interviews were conducted with 10 participants in 
July 2020 and due to the pilot's recommendations and results, we implemented additional changes in 
the final version of the questionnaire. Specifically, some questions were simplified and the background 
information on mine water extraction was simplified and shoretend (comparing with the UK version). 

 

The survey CAWI was completed by adult people aged 18-65 (N=1500) between 14-19 August 2020 by 
Kantar Research Agency. The sample was constructed using KANTAR’s internet panel profiled for the 
basic demographics, such as gender, age, and the town size. Particular attention paid to the quality of 
the panel is reflected in its structure. Kantar’s internet panel reflects the profile of the Polish population 
of Internet users in terms of its participants’ demographic characteristics. The sample from each region 
was 500 respondents and among the full sample (N=1500) we reached only 192 people who chose to 
call “mining areas” as best description of the area where they live. Although the three voivodeships were 
chosen due to its minig industry the selected sample covers the region in general in which mining 
communities are statisally not fully represented (the more in-depth analysis using Geographical 
Information System (see: Part III). 

We also asked about the subjective perception of the area respondents live in, which we further 
analysed with spatial distribution.  

  

 

7 Overview of main results 
In this results section the findings from the study are discussed. The structure of this section is as follows: 
firstly, we present descriptive and main statistical analyses concerning socio-demographics with some 
local specificity of Upper Silesia. Then data is shown by the topics of knowledge, awareness, and 
acceptance (perception) of geothermal energy. The next subchapters describe respondents’ perception 
on place attachments (locally, too), life quality and climate change. 

In all tables and figures we show the results with full sample: N=1500 unless the description is given 
with different sample information (i.e. regional N=500).  
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7.1 SOCIO-DEMOGRAPHICS 

  

The sociodemographic characteristics as measured in the survey included: respondents’ age, gender, 
place of residence and highest education level gained by them (further details below). The age range of 
the sample overall was between 18 and 65 years. The average age of the overall sample was 42 years 
of age (SD = 13.071). 

 

Table 41 – Socio-demographic – gender 

 Frequency Percent 

Male 748 49.6 

Female 752 50.4 

Total 1500 100.0 

 

Table 42 – Socio-demographic - age 

 Frequency Percent 

18-24  164 10.9 

25-34  325 21.7 

35-44  370 24.7 

45-54  288 19.2 

55-65  353 23.5 

Total 1500 100.0 

 

Table 43 – Socio-demographic – place of residence 

 Frequency Percent 

Village 549 36.6 

Town < 50 k. citizens 346 23.1 

Town 50-100 k. citizens 176 11.7 

Town 101-500 k. citizens 321 21.4 

Town > 500 k. citizens 108 7.2 

Total 1500 100.0 
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Table 44 – Socio-demographic - region 

 Frequency Percent 

Lower Silesia 500 33.3 

Lublin 500 33.3 

Upper Silesia 500 33.3 

Total 1500 100.0 

 

Table 45 – Socio-demographic – level of education 

 Frequency Percent 

Low level (elementary and vocational) 195 13.0 

High/Technical School 537 35.8 

Middle level (BA, BSc) 145 9.7 

Higher level 624 41.5 

Total 1500 100.0 

 

Table 46 – Socio-demographic – material status assessment 

 Frequency Percent 

It's very bad, I have difficulties to make ends meet 23 1.5 

It is bad, often not enough for what I need 92 6.1 

It is average, I have enough for some of my needs, for some it is not. 606 40.4 

It's good, enough for most of my needs 631 42.1 

It is very good, enough for all my needs 148 9.8 

Total 1500 100.0 

 

 

There is a little over-representation of people with good or very good financial status – this may be 
biased due to self-assessment. 
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Figure 31 - “Please select one of the following characteristics that best describe the area that 
you live in”, Upper Silesia - N=500, Lower Silesia – N=500, Lublin – N=500 

 

Taking into account the selection of characteristics that best describe the area that the respondents live 
in, there are visible differences between all three case study areas. The Silesia region is mostly 
described as a mining area (39%), Lower Silesia as an urban area (54%), and Lublin Region as a rural 
area (54%). 

 

7.2 UPPER SILESIAN SPECIFICITY (WITHIN THE SAMPLE N=500 AND N=197) 

Our samples selected in three Polish mining regions are not representative with regard to the population 
of mining communities, which are not evenly spread across regions. Upper Silesia is exceptional in this 
regard due to its long-lasting tradition of mining as well as the largest number of hard coal mines in the 
region. Thus, in this region, we gathered data from the highest number of people (197), who declare a 
close connection to mining industry.  

 

Figure 32 - Mining consequences – Upper Silesia - N=197 
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Since Upper Silesia is the biggest coal field region with a long history of coal mining and a mixed heritage 
of Polish, German and Czech cultures, it appears to be a special case where the majority of people 
declare place attachment to mining and the influence of mines on their lives. 

 

Figure 33 - To what extent is mining a part of your life?  Upper Silesia - N=197 

 

 

 

7.3 KNOWLEDGE, AWARENESS AND ACCEPTANCE OF GEOTHERMAL ENERGY AND MINE 
WATER USE  

 

In this section we provide a general as well as cross-regional comparative description to show the level 
of awareness of mine water extraction and subsequent acceptability of MWHG energy in Poland. 

 

Table 47 - General level of knowledge 

How much have you read or heard about the idea of obtaining 
heat from below the ground? 

 

Frequency % z N in 
column 

I know a little 723 48,2% 

I have heard of it but know nothing about it 459 30,6% 

I know a fair amount 144 9,6% 

 Nothing at all 142 9,4% 

I know a great deal 33 2,2% 

Total 1500 100,0% 
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There was quite a significant share of people in the sample who knew a bit about geothermal energy. 
Only every tenth respondent knows nothing about this way of obtaining energy. 

 

 

Figure 34 - “How much have you read or heard about the idea of obtaining heat from the 
subsurface?” 

 

 

Table 48 - Level of knowledge in voivodeship. Kruskal-Wallis Test H 

How much have you read or heard 
about the idea of obtaining heat from 
below the ground? 

Voivodeship N Average rank 

Lower Silesia 500 745,37 

Lublin 500 752,78 

Upper Silesia 500 754,86 

Total 1500   

 

There are no differences in the level of knowledge between three regions. 

 

Table 49 - Level of knowledge of geothermal and material status. Rho-Spearmann’s 
Correlation. 

  Self-assessment of 
the material situation 

How much have you read or heard 
about the idea of obtaining heat from 
below the ground? 

Spearmann’s Correlation ,093** 

Relevance (bilateral) ,000 

N 1500 

** P<0,001 

9%

10%

9%

30%

31%

30%

48%

46%

50%

10%

11%

8%

2%

2%

2%

Upper Silesia

Lower Silesia

Lublin

Nothing at all

I have heard of it but know nothing about it

I know a little

I know a fair amount

I know a great deal



                                                      
 

 

Copyright © SECURe 2021  94 

 

As the positive assessment of one’s own material situation increases slightly, the positive assessment 
of one's own level of knowledge about obtaining heat from the subsurface increases. It is statistically 
significant but very weak. 

 

Table 50 - Level of knowledge on geothermal energy and gender. Mann -Whitney U Test. 

 How much have you read or heard 
about the idea of obtaining heat 
from below the ground? 

 

Mean 

Gender Male 2.86 

Female 2.43 

Total 2.65 

U(4)=204310,5 ; P<0,001 

Males assess their own knowledge slightly higher than females. 
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Table 51 - Level of knowledge and age. Kruskal-Wallis H Test. 

Age How much have you read 
or heard about the idea of 
obtaining heat from below 
the ground? 

Mean 

 18-24  2.61 

25-34  2.54 

35-44  2.59 

45-54  2.66 

55-65  2.82 

Total 2.65 

H(4)=23,2 P<0,001 

 

Relatively young people (25-44 years old), females and those who have a lower material status are 
slightly less informed about the geothermal energy. The next, detailed (in the context of previous 
question) results in an increase of the number of people who do not have information about mine water 
geothermal use. However, more than half of the respondents (52%) are aware of this solution.  

 

Table 52 - Level of knowledge of mine water energy use. 

 Frequency % z N in 
column 

How much have you read 
or heard about using the 
water flowing 
underground in old coal 
mines as a source of 
heat? 

 

Nothing at all 722 48,1% 

 I have heard of it but 
know nothing about it 

 

414 27,6% 

 I know a little 280 18,7% 

 I know a fair amount 68 4,5% 

I know a great deal 16 1,1% 

Total 1500 100,0% 
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Figure 35 - “How much have you read or heard about using subsurface waters in old coal 
mines as a source of heat?” 

 

 

Table 53 - Level of knowledge of mine water energy use and level of education. Rho-
Spearmann’s Correlation. 

 Education  

Knowledge of the subsurface waters 
in old coal mines as a source of heat  

Correlation Spearmann -,061 

Relevance (bilateral) ,019 

N 1500 

* P<0,01 

 

With the increase in education, the positive assessment of one's own knowledge decreases slightly, a 
statistically significant but very weak relation. This is related to the sample selection. 

 

Table 54 - Level of knowledge of mine water energy use and material status.  Rho-Spearmann’s 
Correlation 

 Self-
assessed 
material 
status 

Knowledge of the subsurface waters 
in old coal mines as a source of heat 

Spearmann’s Correlation -,072* 

Relevance (bilateral) ,005 

N 1500 

* P<0,01 
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With the increase of wealth, the knowledge about the use of mine water as the energy source decreases 
slightly.  

 

Table 55 - Level of knowledge of mine water energy use and material status. Kruskal-Wallis H 
Test. 

 Knowledge of the 
subsurface waters in old 
coal mines as a source of 
heat 

Mean 

Self-
assessed  

material 
status 

It's very bad, I have difficulties to make ends meet 2.22 

It is bad, often not enough for what I need 2.13 

It is average, I have enough for some of my needs, for 
some it is not. 

1.84 

It's good, enough for most of my needs 1.77 

It is very good, enough for all my needs 1.78 

H(4)=11,9  P<0,05 

 

This result is surprising, as it shows that the first two groups of respondents who assess their material 
status as bad declare higher level of knowledge than the others (more affluent, who declared a higher 
level of knowledge in their answers to previous question 1). One of the reasons for this could be that 
they had investigated how to reduce heating costs due to the economic situation in which they currently 
find themselves. 

 

Table 56 - Level of knowledge of mine water energy use and number of people in your 
household. Rho-Spearmann’s Correlation. 

 

How many people 
including you are in your 
household? 

Knowledge of the subsurface waters in 
old coal mines as a source of heat 

Spearmann’s Correlation ,105** 

Relevance (bilateral) ,000 

N 1499 

** P<0,001 

 

Similarly, as the number of people in the household increases, the knowledge about the use of mine 
water for energy generation increases. The correlation is statistically significant but very weak. This 
result is similar to the one for the categories of people who declare a lower level of wealth – the more 
people in the household the less resources (it is coherent with the results above). 
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 Opinions on mine water extraction  

 

 

Table 57 - Opinions on the idea of extracting heat from the water underground in coal mines 

  Frequency % z N in 
column 

What is your current opinion 
on the idea of extracting 
heat from the water 
underground in coal mines? 

I support  422 28,2% 

Moderately support 420 28,0% 

Strongly support 368 24,5% 

Don’t know 239 16,0% 

I oppose 24 1,6% 

Moderetaly support 18 1,2% 

Strongly oppose 9 0,6% 

Total 1500 100,0% 

  

Positive opinions (in varying degrees of intensity) are declared by 80% of the respondents.  

In further calculations the answers were recoded including „I don’t know” as the middle value of the 
scale meaning ambivalent attitudes. 

 

 

Table 58 - Opinions on the idea of extracting heat from the water underground in coal mines 
and gender. Student's t-test for two independent groups. 

Statistics for groups 

  Gender N Mean Standard 
deviation 

Diff. Means 

 What is your current 
opinion on the idea of 
extracting heat from the 
water underground in 
coal mines? 

Male 748 5,66 1,236 0,28 

Female 752 5,38 1,150 

T(1498)= 4,5 p<0,001 

Males have a more positive attitude towards the idea of extracting heat from the water underground in 
coal mines than women. The difference is statistically significant, but it is about 0.3 points on a scale 
from 1 to 7 points. 
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Table 59 - Opinions on MWHG and age. Pearson's r correlation coefficient. 

  Age 

What is your current opinion on the 
idea of extracting heat from the water 
underground in coal mines? 

Pearson's r correlation coefficient 0,100* 

Significance level (both sides) ,000 

N 1500 

*P<0,01 

 

As the age increases, positive opinion on the idea of MWHG slightly increase. However, there is a very 
weak correlation. 

 

Table 60 - Opinions on MWHG and economic situation. Spearman's rank correlation coefficient 

  

Economic 
situation (self-
assessment) 

What is your current opinion on the 
idea of extracting heat from the water 
underground in coal mines? 

Spearman's rank correlation 
coefficient 

,107* 

Significance level (both sides) ,000 

N 1500 

* P<0,001 

Along with the economic status, positive attitude on the idea of MWHG slightly increases. However, 
there is a very weak correlation. 

 

Table 61 - Opinions on the idea of MWHG and region. ANOVA test. Post hoc NIR. 

(I) Region (J) Region 

Average difference  

(I-J) Significance level 

Lower Silesia Lublin -,231* ,002 

Upper Silesia -,273* ,000 

* P<0,01 

 

Respondents from the Lower Silesia region have the least positive attitude towards the idea of extracting 
heat from the underground water in coal mines. People living in the Lublin region and the Upper Silesia 
region do not vary in their opinions on this issue. However, these differences, although statistically 
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significant, are small, around 0.2 points. Nevertheless, it is worth to bear this in mind for building a 
strategy of awareness raising in this region.  

 

 

Figure 36 - “What is your current opinion on the idea of extracting heat from the subsurface 
waters in coal mines?” 

 

 

As the table shows, there is a moderate or low level of knowledge about the geothermal energy and the 
use of coal mines for obtaining heat in all studied regions. 

The distribution of respondents with regard to the declared levels of knowledge about the idea of 
obtaining heat from below the ground (S-01.1) is comparable across all three studied areas. Around 
90% of respondents declare that they know little or nothing about this idea.  

The same applies to the declared levels of knowledge about the idea of using the subsurface waters in 
old coal mines as a source of heat (QS_02). However, in this case, most people declared a total lack of 
knowledge about this idea. 

Furthermore, if we look at the current opinion on the idea of MWHG (S_04.4), the vast majority of 
respondents are against this idea - about 80% in all three research areas. A slight difference is visible 
only in the number of supporters in the Lower Silesia Region - 7% and 1-2% with 1-2% level of support 
in the Śląskie and Lubelskie Regions. 

The assessments of positive and negative consequences of the mine water thermal energy do not differ 
much across the regions.  
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Figure 37 - “How do you feel about the balance of positive and negative aspects of mine water heat recovery?” 
benefits 
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The consequences of heating based on the recovery of heat from mine waters (Figure 37 and Figure 
38) are assessed both positively and negatively. On the one hand, the benefit which is most positively 
perceived by the respondents in all research areas is the significant reduction of carbon dioxide 
emissions (between 59%-68% of responses). Other benefits, such as the improvement of home energy 
performance or the creation of new jobs at a construction stage are perceived as slightly less positive 
(between 46%-59%). It should be noted, however, that other responses are mainly ambiguous (about 
30%-40%), and only 1-5% of them concern negative perceptions. 

 

On the other hand, the most negatively perceived cost in all three research areas is that mine water 
heat extraction projects are expensive to build, and the costs will need to be shared by taxpayers or 
spread amongst all energy bill payers (27%-31%). 

Overall, the respondents in three regions are very positive about the idea of mine water heat geothermal 
and the majority (60%, 56%, 59%) are rather interested in implementing the new solution in their 
households (if the projects were offered in their communities).   

 

Figure 38 - Profit and loss balance of mine water heat geothermal. 
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Table 62 - Profit and loss balance of mine water heat geothermal and sex. Test chi2 

 Sex Total 

Men Female  

Overall, how do you 
assess the balance of 
positive and negative 
aspects of heat 
recovery from mine 
water? 

Negatives significantly outweigh 
positives 

45,3% 54,7% 100,0
% 

Negatives slightly outweigh positives 48,1% 51,9% 100,0
% 

Negatives and positives are equally 
balanced 

37,7% 62,3% 100,0
% 

Positives slightly outweigh negatives 54,0% 46,0% 100,0
% 

Positives significantly outweigh 
negatives 

53,8% 46,2% 100,0
% 

Total 49,8% 50,2% 100,0
% 

P<0,01 

 

Table 63 - Profit and loss balance of mine water heat geothermal and age. Kruskal-Wallis Test 
H 

 Overall, how do you assess the 
balance of positive and negative 
aspects of heat recovery from mine 
water? 

N Average rank 

Age Negatives significantly outweigh 
positives 

53 860,64 

Negatives slightly outweigh positives 108 825,17 

Negatives and positives are equally 
balanced 

464 804,48 

Positives slightly outweigh negatives 566 733,42 

Positives significantly outweigh negatives 310 658,47 

Total 1501  

P<0,01 

 

In further analysis it turns out that the overall assessment of MWHG by women is less positive than 
compared to men. Also, general opinions differ depending on age. The older the people are, the more 
negative effects of geothermal energy they perceive. This is contrary to the previous findings. We may 
be registering here the effect of respondents’ reflection on the statements in previous questions (S 9). 
However, the very large number of responses in this group is a positive sign for future geothermal energy 
projects.  This can be seen in the next overview. 
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Table 64 - Activity towards the heating from mine water heat extraction. N=1500 

 Frequency %  N in 
column 

Based on your previous understanding and the 
information offered here, do you believe heating from 
mine water heat extraction is something you would 
actively pursue for your home, if a project existed in 
your community?  

 

Yes 879 58,6% 

No 171 11,4% 

Don’t 
know  

450 30,0% 

Total 1500 100,0% 

 

Table 65 - Activity towards the heating from mine water and sex. Test chi2 

 

Sex 

Total Men Female 

Based on your previous understanding and the 
information offered here, do you believe heating 
from mine water heat extraction is something you 
would actively pursue for your home, if a project 
existed in your community?  

Yes 53,6% 46,4% 100,0% 

No 52,6% 47,4% 100,0% 

Don’t know 41,6% 58,4% 100,0% 

Total 49,9% 50,1% 100,0% 

P<0,01 

 

Women are slightly less inclined to engage in the projects of mine water heat geothermal (age is not 
differentiating the opinions), however people from larger towns (places of residence) declare more pro-
active attitudes. 
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Table 66 - Activity towards the heating from mine water and place of residence. Test H. 

 Based on your previous 
understanding and the 
information offered here, 
do you believe heating 
from mine water heat 
extraction is something 
you would actively 
pursue for your home, if a 
project existed in your 
community?  

 

N Average rank 

Size of the place of 
residence 

 

Yes 880 779,92 

No 171 693,97 

Don’t know  450 716,12 

Total 1501  

 

Figure 39 - S_11.  Based on your previous understanding and the information offered here, do 
you believe heating from mine water heat extraction is something you would actively pursue 

for your home, if a project existed in your community? 

 

 

Based on the next open-ended question we can see that the most negative perceptions are 
economically driven. Respondents perceive the MWHG as a very expensive solution which can cause 
additional problems locally (salty water, water leaks). People also do not trust that the mine water is safe 
in terms of (house) installations and heat extraction is environmentally friendly. 
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Figure 40 - Word cloud on the negative answers to the question: “do you believe heating from 
mine water heat extraction is something you would actively pursue for your home, if a project 

existed in your community?”  (we asked: “why not?”) 

 

 

Furthermore, we checked the negative assessment of mine water heating among people who are related 
to mining. 

 

Table 67 - Do you or people around you work or have worked in mines? N=271 

 Frequency %  N in 
column3 

Relations with mining Other people from my 
family 

115 42,6% 

Friends 110 40,7% 

Neighbours 80 29,6% 

My parents 79 29,3% 

My grandparents 63 23,3% 

Me, myself 43 15,9% 

None of the these 26 9,7% 

Total 2714 100,0% 

                                                      

 

3 The respondent could indicate more than one positive answer (the percentages do not add up to 
100%).  
4 In total indicates the number of people that declared relations to mining industry. 
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In the sample studied, only 18% (271 people) could relate to employment in mining in any form. The 
largest group of respondents declared that one of their family members is or used to be employed in a 
mine. It is likely that people living in a mining environment could have a less positive picture of 
geothermal. This is evidenced by calculations carried out for a relatively small group of people employed 
in mining (43 people). 

Table 68 - Employment in mining sector and the willingness to persue the mine water heat 
extraction projects (N=271) 

 Based on your previous understanding and the information offered here, do you 
believe heating from mine water heat extraction is something you would actively 
pursue for your home, if a project existed in your community? 

 

Yes No Don’t know Total 

Frequ-
ency 

%  N in 
column 

Frequ-
ency 

%  N in 
column 

Frequ-
ency 

%  N in 
column 

Frequ-
ency 

%  N in 
column 

My, 

my-
self 

unchecked 142 85,5% 18 64,2% 67 88,3% 228 84,1% 

checked 24 14,5% 10 35,8% 9 11,7% 43 15,9% 

Total 167 100,0% 28 100,0% 76 100,0% 271 100,0% 

P<0,01 

 

Although the group of people who worked in mines themselves is quite small within the category of 
survey participants who have had any contact with mining (271), proportionally they are mostly reluctant 
to pursue the heating project based on MWHG.   
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Although respondents perceive many negative side effects of mine water heat extraction, they are 
generally positive towards the idea presented in the survey. The majority of them believes that the post-
mining heritage should be re-used somehow (84-90%): 90% of respondents opt for re-use in the Lublin 
region, where hard coal is still extracted. 

 

Table 69 - “Do you think that post-mining remains should be...” (N=1500) 

 Frequency %  N in 
column 

Do you think that post-
mining remains should 
be... 

 

Re-used 1300 86,7% 

Saved 134 8,9% 

Left alone 66 4,4% 

Total 1500 100,0% 

 

  

 

Figure 41 - S17. “Do you think that post-mining heritage should be...” (N=1500) 
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The table (Table 70) below shows the calculation of multiple responses counting positive indications 
with the concept of “mine water heat recovery”.  More than half of the indications are associated with 
renewable energy, second place is taken by energy reuse and third place by cost savings. 

 

Table 70 - The fields of associations of the concept “heat recovery from mine water” (N=1498) 

 Frequenc
y 

%  N in 
column 

Associations of 
the concept of 
heat recovery 
from mine 
waters 

Renewable energy 809 54,0% 

Reuse of coal mines 734 49,0% 

Saving energy costs 523 34,9% 

Warm houses 346 23,1% 

High costs 152 10,2% 

Nuisance from construction on a local 
site 

149 9,9% 

Restricted choice of energy supplier  59 3,9% 

Total 1498  
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7.4 MINING IDENTITY AND PLACE ATTACHMENT 

 

Respondents were also asked about their perception of mining heritage. The data outlined below show 
that the closer to the individual sphere, the lower rank is attributed to mining. In general, the highest 
mean score (for the global level) is slightly higher than the mean for the entire five-point scale. It is also 
worth noting the values of standard deviation. The greatest variation (values of deviations from the 
means) appeared in the case of the last indication. This means that the respondents agreed the least 
with the last of the proposed statements.  To sum up, the survey participants do not attach much 
importance to mining in the individual and local dimension. The perception of the importance of mining 
for the whole country in a historical perspective is slightly higher. 

 

Table 71 - “How important is the mining heritage (history and experience)” N=1500 

 N Min Max Mean St. Deviation 

For Poland 1500 1 5 3,77 ,855 

For your community 1500 1 5 3,29 ,970 

For you 1500 1 5 3,23 1,026 

 

This question can be seen as one of the applications of the social distance scale (view more details in 
Part III). 

 

Table 72 - Mining heritage and region. Kruskal-Wallis Test H. 

 Region 

Lower 
Silesia 

Lublin Upper Silesia Total 

Mean Mean Mean Mean 

For You* 3,07 3,18 3,43 3,23 

For your local community* 3,13 3,04 3,70 3,29 

For Poland** 3,71 3,80 3,81 3,77 

*P<0,01  **P<0,05 

 

 

The assessment of mining heritage and place attachment to the local area in three studied regions 
revealed the specificity of Upper Silesia. This is presented in Figure 42 and Table 72 (question: S_18). 
It shows that the highest number of respondents assigned great importance to the mining industry in the 
history of their communities (66%). 

 

   

 



                                                      
 

 

Copyright © SECURe 2021  111 

 

Figure 42 - "How important is the mining heritage (history and experience)” Upper Silesia - 
N=500, Lower Silesia– N=500, Lublin – N=500 

 

 

Participants were also asked to rate their agreement with statements about mining in their local area. 
The results show that they perceive the importance of mining for the social environment in which they 
live in a slightly positive way. Certainly, living in a mining area is not an embarrassment, but neither is it 
an exaggeration of pride, however “it makes me feel proud of my local area” has been quite a common 
answer (x̄ = 4,14). Respondents declare that mining activities make the area special (x̄ = 4.44) and they 
provide a special connection with the history of the place (x̄ =4,20). Conversely, the statement “it is 
something shameful to me” is not shared among respondents of our survey (x̄ =2,86). 

 

Table 73 - “Do you agree or disagree with the following statements about mining activities in 
your local area?” N=1500 

 N Min Max Mean St. Deviation 

It made this area special 1500 1 7 4,44 1,761 

It provides me with an 
important connection to this 
area's history 

1500 1 7 4,20 1,785 

It makes me feel proud of my 
local area 

1500 1 7 4,14 1,741 

It provides a link to my, or my 
family's, history 

1500 1 7 3,76 2,001 

It is something shameful to 
me 

1500 1 7 2,86 1,641 
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Figure 43 - “Do you agree or disagree with the following statements about mining activities in 
your local area?” Upper Silesia - N=500, Lower Silesia– N=500, Lublin– N=500 

 

 

 

The results show that 74% of inhabitants of Upper Silesia perceive coal mining as a “specialty” of the 
region and 67% claim that mining provides them with an important connection to the area’s history (15 
% more from Lower Silesia and 26% from Lublin region). Similar distribution of respondents in 3 regions 
who perceive mining as a link to their family’s or their own private history.  
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7.5 QUALITY OF LIFE 

 

Respondents’ assessment of life quality in their area is positive. The vast majority (53,9%) declare that 
the quality of life is good. 

 

 

Table 74 - Quality of life – self assessment. N=1500 

 Frequency %  N in 
column 

What are your views on 
the quality of life in the 
area where you live? 

Good 854 56,9% 

Average 411 27,4% 

Very good 161 10,7% 

Poor 52 3,5% 

Very poor 23 1,5% 

Total 1500 100,0% 

 

For general as well as the more specific questions, respondents' answers are neutral or slightly positive. 

 

 

Table 75 - Quality of life. “What is the impact of the local economy on your quality of life?” 
N=1500 

 Frequency %  N in 
column 

 What is the impact of the 
local economy on your 
quality of life? 

 

Little effect, 

 

683 45,6% 

Slightly increases quality 569 37,9% 

Greatly increases quality 110 7,3% 

Slightly decreases quality 101 6,7% 

Greatly decreases quality 37 2,4% 

Total 1500 100,0% 
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Table 76 - Quality of life. “How good do you feel employment opportunities are in your area?” 
N=1500 

 Frequency %  N in 
column 

 How good do you feel 
employment 
opportunities are in your 
area? 

 

Fair (good) 550 36,7% 

Good 391 26,0% 

Poor 317 21,1% 

Very poor 138 9,2% 

Excellent 105 7,0% 

Total 1500 100,0% 

 

The survey participants have a rather positive opinion on the condition on the labour market in their 
place of residence. However, there is a group of respondents who assess the employment opportunities 
as poor (21,1%) and very poor (9,2%). 

We also asked respondents about the impact of mine closure on their local community, the county and 
country levels. 

 

Table 77 - Quality of life. “In general, how did the closure of the coal mines improve change 
peoples’ quality of life?” N=1500 

 N Min Max Mean St. Deviation 

In Poland 1500 1 5 2,86 1,118 

In the local area where 
you live 

1500 1 5 2,67 1,075 

In the county where you 
live 

1500 1 5 2,55 1,044 

 

Participants negatively assess the impact of the mine closure on improving the quality of life in all 
dimensions, with a slightly less negative opinion expressed in the context of changes in the national 
dimension. The worst impact assessment of the quality of life after mine closure was in the county (x̄ 
=2,55). 

Table 78 - Quality of life. “The closure of coal mines improves peoples’ quality of life and 
gender”. Student's t-test for two independent groups. N=1500 

 Sex N Mean St. Deviation Diff. of 
Means 

 In the local area where 
you live * 

Men 748 2,77 1,134 -0,20 

Women 752 2,56 1,004 

In the county where you 
live 

Men 748 2,55 1,075  

Women 752 2,54 1,013  

In Poland * Men 748 2,95 1,126 -0,18 

Women 752 2,77 1,103 

*P<0,01 
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Women have a slightly less negative view of the improvement in the quality of life after the closure of 
the mines from a national and local perspective. Further analysis shows that age, education and material 
situation have a slight influence on more positive opinions on improving the quality of life only in the 
national dimension (very weak statistically significant correlations). 

 

7.6 CLIMATE CHANGE AND ENVIRONMENT PROTECTION   

 

Participants were asked to state their agreement or disagreement with ten statements focused on their 
personal relationship to nature. They were asked to rate this effort on a seven-point Likert scale ranging 
from 1 (Strongly Disagree) to 7 (Strongly Agree). The data is outlined below in Table 79.  and 
demonstrates that participants agreed that climate change is really happening (x̄ = 5,72). Other 
responses are within the average value of the scale. The least positive is the claim that human activity 
does not affect the climate (x̄ = 3.13). 

 Table 79 - Climate change beliefs. N=1500 

 N Min Max Mean St. Deviation 

I am convinced that climate 
change is really happening 

 

1500 1 7 5,72 1,401 

The media is often too 
alarmist about issues like 
climate change 

1500 1 7 3,50 1,975 

Climate change is just a 
natural fluctuation in the 
earth’s temperatures 

1500 1 7 3,31 1,809 

The evidence for climate 
change is unreliable 

1500 1 7 3,21 1,904 

Claims that human activities 
are changing the climate are 
exaggerated 

1500 1 7 3,13 1,970 
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Table 80 - Climate change beliefs and sex. Student's t-test for two independent groups. N=1500 

 Sex N Mean St. Deviation Diff. of 
Means 

Claims that human 
activities are changing 
the climate are 
exaggerated* 

Men 748 3,40 2,032 0,53 

Women 752 2,86 1,871 

I am convinced that 
climate change is really 
happening* 

Men 748 5,61 1,478 -0,23 

Women 752 5,84 1,310  

The evidence for climate 
change is unreliable 

Men 748 3,24 1,891  

Women 752 3,17 1,917  

Climate change is just a 
natural fluctuation in the 
earth’s temperatures* 

Men 748 3,51 1,838 0,40 

Women 752 3,11 1,758 

The media is often too 
alarmist about issues like 
climate change * 

Men 748 3,77 2,004 0,53 

Women 752 3,23 1,911 

* P<0,01 

 

The data in Table 79 show that men are more sceptical of the concept of climate change. Women are 
more convinced that climate change is happening (x̄ = 5.84). The tables below show the correlation 
between climate change beliefs and material status, as well as between climate change beliefs and 
education. As the economic status increases, the negative assessment of the influence of man on 
climate change falls (Table 81). Similarly, as the education level increases, the negative assessment of 
the human influence on climate change decreases (Table 82). 
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Table 81 - Climate change beliefs and self-assessment of financial status. Rho-Spearmann’s 
Correlation. 

rho Spearman’s Correlation Material 
status 
assessment 

Claims that human activities are 
changing the climate are exaggerated 

Correlation coefficient -,126 

Significance (both sides) ,000 

N 1500 

I am convinced that climate change is 
really happening 

Correlation coefficient ,110 

Significance (both sides) ,000 

N 1500 

The evidence for climate change is 
unreliable 

Correlation coefficient -,140 

Significance (both sides) ,000 

N 1500 

Climate change is just a natural 
fluctuation in the earth’s temperatures 

Correlation coefficient -,123 

Significance (both sides) ,000 

N 1500 

The media is often too alarmist about 
issues like climate change 

Correlation coefficient -,116 

Significance (both sides) ,000 

N 1500 

P<0,01 
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Table 82 - Climate change beliefs and level of education. Rho-Spearmann’s Correlation. 

rho Spearman’s Correlation Level of 
education 

Claims that human activities are 
changing the climate are exaggerated 

Correlation coefficient -,105 

Significance (both sides) ,000 

N 1500 

I am convinced that climate change is 
really happening 

Correlation coefficient ,098 

Significance (both sides) ,000 

N 1500 

The evidence for climate change is 
unreliable 

Correlation coefficient -,126 

Significance (both sides) ,000 

N 1500 

Climate change is just a natural 
fluctuation in the earth’s temperatures 

Correlation coefficient -,106 

Significance (both sides) ,000 

N 1500 

The media is often too alarmist about 
issues like climate change 

Correlation coefficient -,084 

Significance (both sides) ,001 

N 1500 

P<0,01 

 

Participants were also asked in the questionnaire to rate how well certain environmental opinions related 
to their viewpoints, with regards to 4 positional statements. They were asked to rate this effort on a 
seven-point Likert scale from 1 (Strongly Disagree) to 7 (Strongly Agree). The data is outlined below in 
Table 83 and Figure 44 and demonstrates that participants show a moderately environmentally friendly 
attitude, with the statement: “I would call myself ‘environmentalist” (x̄ = 5,35) ranked the highest, and 
the statements on difficulties in pro-environmental behaviours (x̄ = 2,87) ranked the lowest. 

 

Table 83 - Pro-environmental statements. N=1500  

 N Min Max Mean St. Deviation 

I would describe myself as an 
‘environmentalist’ 

1500 1 7 5,35 1,163 

I would want my family or friends to think of 
me as someone who is concerned about 
environmental issues 

1500 1 7 5,26 1,303 

Taking action to protect the environment is an 
important part of who I am 

1500 1 7 5,05 1,376 

It is just too difficult to do anything for the good 
of the environment 

1500 1 7 2,87 1,581 
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Figure 44 - Pro-environmental statements - means N=1500 

 

 

The further analysis shows that men have a less positive attitude towards environmental protection in 
two dimensions, namely in their everyday existence and they perceive it difficult to undertake this type 
of action (Table 47 below).  

With the increasing education level, the perception of this type of activity as being too difficult to 
undertake is decreasing. This is the only statistically significant relationship, however, with very little 
strength. 

As the age of the respondents increases, the definition of oneself as a person who cares about the 
environment and the need to make others believe that one is such a person is statistically significant but 
of very weak strength. As the material situation increases, the conviction that it is too difficult to do 
anything for the environment decreases. 

 

 

Table 84 - Pro-environmental statements and gender. Student's t-test for two independent 
groups. N=1500 

 Gender N Mean St. Deviation Diff. of 
Means 

Taking action to protect the 
environment is an important 
part of who I am** 

Men 748 4,95 1,399 -0,18 

Women 752 5,14 1,347 

 I would describe myself as an 
‘environmentalist’ 

Men 748 5,37 1,138  

Women 752 5,34 1,188  

I would want my family or 
friends to think of me as 
someone who is concerned 
about environmental issues 

Men 748 5,22 1,292  

Women 752 5,30 1,313  

 It is just too difficult to do 
anything for the good of the 
environment * 

Men 748 2,98 1,615 0,21 

Women 752 2,76 1,541 

* P<0,01      ** P<0,05 

 

5.35

5.26

5.05

2.87

I would describe myself as an 
‘environmentalist’

I would want my family or friends to think of
me as someone who is concerned about…

Taking action to protect the environment is
an important part of who I am

It is just too difficult to do anything for the 
good of the environment

Pro-environmental attitude (Means)
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To analyse the idea of place attachment together with correlation to “mining zones” we applied the 
spatial analysis. In this section we the analysis using the geographical information systems (GIS) in 
facilitating the comparison of data on thematic maps (selected variables). 

8 Geographic Information System (GIS) data 
analysis 

 

Our aim is to investigate the influence of the presence of mines located near the place of our 
respondents’ residence. The distributions of variable distances resulting from the location of mines in 
the country suggest that all analyses should be performed separately for each province. This is also 
supported by the experience of working with GIS (geographic information system) methods to identify 
variables and trends and understanding the trends in different locations.  

Three types of measures were used: d1a - the distance to any nearest mine; d1b - the distance to the 
nearest coal mine open in 2005; d1c - the distance measure to the nearest active mine. 

Due to the differences in the distribution of mines with different (closed/opened/re-opened) status in 
regions, we will use the following groups of distance measures for further analysis: 

In the Upper Silesian Region (hereafter called: Silesian) –  all three distance measures differentiated 
according to the time of mine closure (d1a, d1b, d1c). This is because the region has the highest number 
of coal mines compared to other regions and the hard coal sector transformation has been introduced 
in phases starting in early ‘90. 

In the Lublin Region: only the distance measure to the nearest active mine (d1c) - there is only one mine 
there, still active. 

In the Lower Silesian (Dolnośląskie) Region: only a measure of the distance to any nearest mine (d1a) 
- all mines in the region were closed before 2005. 

 

8.1 SPATIAL DISTRIBUTION OF VARIABLE DISTANCES 

 

 

Table 85 - Distance variables 

d1a Distance to the nearest mine 

d1b Distance to the nearest mine, active in 2005 

d1c Distance to the nearest mine, currently active 
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Figure 45 - Lower Silesia region - distance to the nearest mine (any nearest, d1a) 
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Figure 47 - Upper Silesia region - distance to the nearest mine (the nearest active in 2005) 

 

Figure 46 - Upper Silesia region - distance to the nearest mine (any nearest) 
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Figure 48 - Upper Silesia region - distance to the nearest mine (the nearest currently active) 
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Figure 49 - Lublin region - distance to the nearest currently active mine 

 

 

 

8.2 DISTRIBUTION OF DISTANCE VARIABLES BY VALUES OF NOMINAL VARIABLES 

 

We calculated descriptive statistics of distribution (maximum, minimum, mean, median, 1st and 3rd 
quartile values) of chosen distance variables (d1a for Lower Silesian, d1c for Lublin and d1a, d1b, d1c 
for Silesian) for each value of nominal (categorical) and ordinal variables.  

 
Descriptive statistics of chosen variables are visualised below in form of boxplots generated with ggplot2 
function in R. The lower and upper hinges correspond to the first and third quartiles (the 25th and 75th 
percentiles), the vertical lines correspond to median values (50th percentile), and black dots correspond 
to mean values. The vertical lines (whiskers) extend from the hinge to the largest or smallest value no 
further than 1.5 * IQR from the hinge (where IQR is the interquartile range, or distance between the first 
and third quartiles). The outliers beyond the end of the whiskers are plotted individually. 
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Lower Silesia 

 

Figure 50 - Lower Silesia: “How much have you read or heard about the idea of obtaining heat 
from below the ground?” 

 
 

 

The results show that the average distance to any mine does not make a difference when people are 
asked how much they know about geothermal technologies. People know rather little about it across the 
whole Lower Silesian region. However, a small group of people who declared that they know a great 
deal about it are located within a fairly similar distance to any mine - 60-70 km. These may be people 
living in Wrocław, which is the biggest city of the region. 
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Figure 51 - Lower Silesia “ How much have you read or heard about using the water flowing 
underground in old coal mines as a source of heat?” 

 

We got a similar result when we asked about the mine water thermal energy. 
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Figure 52 - Lower Silesia: “What is your current opinion on the idea of extracting heat from the 
water underground in coal mines?” 

 

 

Irrespective of the distance to any closest mine, our respondents are in MWHG.  
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Figure 53 - Lower Silesia: “Mining is an important part of this place’s history” 

 
Unsurprisingly, people who strongly agreed that mining is an important part of the history of the place 
of their living, live on average within the closest distance to any mines. There is also a wide distribution 
of distances to the closest mine in this category of responses – ranging between 0 and 70 km. People 
who disagreed most strongly with this statement are located mostly within quite a narrow range of 
distances from any mine – ranging between 55-70km. These may be people who live Wrocław, the 
biggest city in the region. 
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Figure 54 - Lower Silesia: “How important is the mining heritage (history and experience) for 
you?” 

 
 

Similarly, people who do not find the mining heritage important for them personally, live within a narrow 
range of distances to any mine in the region – between 60 and 75 km – these may be people living in 
Wrocław. The distribution of distances to any mine in the region across other categories is much 
broader, and though the values of these ranges differ, the average distance from any mine in the positive 
categories of answers is 57-60km. 
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Figure 55 - Lower Silesia: “How important is the mining heritage (history and experience) for 
your community” 

 
 

We got a fairly similar distribution of distances to any mine in the region when we related the importance 
of mining heritage to the perception of people’s communities. The range of distances from any mine is 
the narrowest in the category “not important” – 57-67 km – suggesting that respondents in this category 
came from Wrocław. 
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Figure 56 - Lower Silesia: “How much do you agree or disagree with these statements about 
the mining which took place in your local area? It provides a link to my, or my family's, history” 

 
 

Interestingly, people whose families, according to their declarations, are part of the mining history of the 
region, are spread across a wide range of distances to any mine in the region – between 20 – 65 km. It 
suggests that these families either migrated after the mine was closed by 2005, or that the mine had an 
impact on families living across the region.  
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Figure 57 - Lower Silesia: quality of life 

 

 

The greater the average distance (mean value) from any mine, the more the respondents perceive their 
living conditions as very good, good or fair. However, we can see that people who rated their living 
conditions as very poor, live on average at the same distance from any mine as people who rated their 
living conditions as very good. Interestingly, the distribution of distances to any mine in the category 
"poor" is the widest - this answer was given by people who live in a commutable distance to any mine - 
0-30 km, as well by people who live within a longer distance of 30-100 km. Since in Lower Silesia the 
only functioning mine was closed by 2005 in Wałbrzych, it shows this closure could have had a negative 
impact on people's standard of life. 
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Upper Silesia  

Figure 58 - Upper Silesia: quality of life 

 

 

When asked about living conditions, most of the respondents from Silesia answered that they live in 
very good or good conditions. However, it is clearly visible that people who answered “poor” or “very 
poor”, on average, lived in the closest distance to any mine. This may suggest that living conditions 
close to mines are not evaluated by the inhabitants positively. However, we do not know whether it is 
an assessment of environmental conditions or economic. 
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Figure 59 - Upper Silesia: “How much have you read or heard about the idea of obtaining heat 
from below the ground?” 

 

 

On average, when asked about MWHG, people from the Silesian region did not know about it much, 
irrespective of how far away they lived from the nearest mine. However, it is worth noting that in Silesia 
the density of mines is so high that respondents in each category of the answers live within the distance 
of 12 km at most. With such a high special saturation of mines in the area, it is thus difficult to observe 
how distance to the nearest mine may influence respondents’ answers. However, this does not mean 
that some mines have a different influence than others – on people’s living conditions, on their 
knowledge about technologies, their sense of attachment to the place, or their perception of 
environmental problems. 
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Figure 60 - Upper Silesia: “How much have you read or heard about using the water flowing 
underground in old coal mines as a source of heat?” 

 

 

On average, when asked about MWHG, people from the Silesian region did not know about it much, 
irrespective of how far away they lived from the nearest mine. However, it is worth noting that in Silesia 
the density of mines is so high that respondents in each category of the answers live within the distance 
of 12 km at most. With such a high special saturation of mines in the area, it is thus difficult to observe 
how distance to the nearest mine may influence respondents’ answers. However, this does not mean 
that some mines have a different influence than others – on people’s living conditions, on their 
knowledge about technologies, their sense of attachment to the place, or their perception of 
environmental problems. 
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Figure 61 - Upper Silesia: “What is your current opinion on the idea of extracting heat from the 
water underground in coal mines?” 

 

 

Some differences may be noted with regard to how strongly people support MWHG. The boxplot above 
clearly shows that the closer the people live to any nearest mine, the more they support geothermal 
technologies from mine waters. This may suggest that people see direct benefits of this technology for 
themselves, as transmission of heat generated with thin technology to their houses would be possible. 
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Figure 62 - Upper Silesia: “Mining is an important part of this place’s history” 

 

Using the same measure of distance to any nearest mine, we could observe, however, that the shorter 
the distance, the more strongly people agreed with the statement that mining is an important part of the 
history of the place they live in. People who strongly agreed or agreed with this statement lived within 
the proximity of 0-5 km away from the nearest mine. As the agreement with this statement grew weaker, 
so did the proximity grow bigger – people who strongly disagreed with it lived in the distance range of 
12-25 km.  
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Figure 63 - Upper Silesia: “How important is the mining heritage (history and experience) For 
you” 

 

When asked about their personal view on the importance of mining heritage, the respondents who lived 
in the greatest proximity of any mine gave positive answers – 0-12 km. Interestingly, also people who 
said that it was not important for them at all, lived near a mine – within 1-10 km. This is difficult to explain 
this based on the data that we have. However, maybe these are people who live close to a mine that 
was closed after 1989.   
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Figure 64 - Upper Silesia: “How important is the mining heritage (history and experience) for 
your community” 

 

We got a similar pattern of answers and distances when we repeated the question about the importance 
of mining heritage, but we related it to the experience of the community. Again, people in our survey 
who lived close to any nearest mine – 0-7 km – gave very positive answers – strongly agree and agree. 
Here as well, people who said that it was not important at all lived within a close distance to the nearest 
mine – 50% of respondents in this category lived within the distance between 2 and 7 km to the closest 
mine. However, the other 50% lived within the distance between 7 and 22 km – so the negative opinions 
were also expressed by people who lived at a relatively long distance away from the nearest mine, 
taking into account a very dense spatial distribution of mines (those closed and open) in the Upper 
Silesian region.  



                                                      
 

 

Copyright © SECURe 2021  140 

 

Figure 65 - Upper Silesia: “How much do you agree or disagree with these statements about 
the mining which took place in your local area? It provides a link to my, or my family's, history” 

 

 

When looking at the mean value of distances from the nearest mine for each category of the answers 
on the 6 point scale from “I strongly agree” to “I strongly disagree” with regard to the statement “Mines 
make the area that I live in special”, we can see the following pattern: the more people agree with this 
statement, the smaller the value of the mean of distances to the nearest mine. The value is getting 
bigger as people tend to disagree more. Also, as people disagree more, the distribution of values of 
distances is getting wider. 
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Figure 66 - Upper Silesia: “How much do you agree or disagree with these statements about 
the mining which took place in your local area? It provides an important link to the history of 

this place” 

 

We can see the same patter as above for the statement “Mines provide me with an important connection 
to the place I live in”. 
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Lublin Region 

 

Figure 67 - Lublin: “In general, how would you describe the quality of life in your area?” 

 

 

 

There is only one active mine in the Lublin Region and there are not closed mines. The distribution of 
distances to the currently active mine is very similar across all answers, also the mean value of the 
distance to the closest functioning mine is similar in these categories. This means that the distance to 
the existing mine does not make a different when it comes to the perception of the quality of life by our 
respondents. 
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Figure 68 - Lublin: “How much have you read or heard about the idea of obtaining heat from 
below the ground?” 

 

  

 

In general, people in the Lublin Region know a little about geothermal technologies. There is a small 
group of people among our respondents who declare that they know a great deal or a fair amount. 
Spatially, they are spread across the distance between 30 and 75 km from the nearest mine – it is thus 
difficult to point to any impact of the functioning mine on the level of their knowledge about it. 

 

 
 



                                                      
 

 

Copyright © SECURe 2021  144 

 

Figure 69 - Lublin: “How much have you read or heard about using the water flowing 
underground in old coal mines as a source of heat?” 

 

 

 

When asked about their level of knowledge about mine water geothermal technologies, the spatial 
distribution of respondents was similar for each category of the answer. However, we can see a greater 
spatial concentration of respondents within the distance range to the closest functioning mine for the 
answer “I know a great deal” – 30-57 km. This suggests that only people living in a fairly close vicinity 
of the mine felt that they know a lot about the subject matter. However, it is vital to add that this category 
of respondents if the smallest. 
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Figure 70 - Lublin: “What is your current opinion on the idea of extracting heat from the water 
underground in coal mines?” 

 

 

 

Most of the respondents from the Lublin Region support development of geothermal technologies 
irrespective of how far away from the closest functioning mine they live. 
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Figure 71 - Lublin: “To what extent do you agree or disagree with the following statements 
about the area where you live? Mining is an important part of this place’s history” 

 

 

In general, people who live closer to an existing mine feel stronger about the importance of mining for 
the history of the place that they live in. The mean value of the distance to the closest active mine is the 
smallest for people who gave positive answers – 45-47 km. The mean value is growing as people give 
more negative answers – 50-55 km. 
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Figure 72 - Lublin: “How important is the mining heritage (history and experience) For you” 

 

 

 

Similarly, as above, the mean value of distances to the closest open mine is the smallest for the category 
of resnpondents who declared that mining heritage is important for them personally – 44 km. However, 
this is the smallest groups of respondents from this region in our survey. These are the people, who on 
average live the closest to the existing mine – 50% of them live within the range smaller than 40 km. 
However, quite a large group of people declared that mining heritage is important for them, but they are 
spread across greatest distances to the closest functioning mine. 
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Figure 73 - Lublin: “How important is the mining heritage (history and experience) For your 
community” 

 

 

We can see a very similar distribution of distances to the closest functioning mine across answers when 
we asked the people to relate the importance of mining heritage to their communities. There is a small 
number of people who found mining heritage very important to their communities. At the same time, 
50% of people who have positive answers to this question (“very important”, “important”), live within the 
distance smaller than 40 km from the closest functioning mine. 
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Figure 74 - Lublin: “How important is the mining heritage (history and experience) For Poland” 

 

 

We got more positive answers to this question when we asked whether mining heritage is important for 
Poland. It suggests that most of our respondents from the Lublin region find mining heritage important 
for Poland irrespective of their own experience with in, or of their communities, as they are distributed 
across quite wide distances from the closest functioning mine. Only a small group of respondents 
declared that mining heritage is not important for Poland, 
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Figure 75 - Lublin: “How much do you agree or disagree with these statements about the 
mining which took place in your local area? It made this area special” 

 

 

In general, people who live closer to the existing mine declare that mining heritage makes their place of 
living special – the mean value of distances of the closest existing mine is growing as answers get more 
negative. Moreover, 50% of those feeling positively about this statement, live quite close to the mine – 
up to the distance of around 40 km. 
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Figure 76 - Lublin: “How much do you agree or disagree with these statements about the 
mining which took place in your local area? It provides me with an important connection to this 

area's history” 
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Figure 77 - Lublin: “How much do you agree or disagree with these statements about the 
mining which took place in your local area? It makes me feel proud of my local area” 

 

 

 

Many people in our survey feel proud about the place that they live in because mining is located there. 
They relatively within smaller distances to the existing mine than those who do not declare a similar 
feeling of pride. 
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Figure 78 - Lublin: “How much do you agree or disagree with these statements about the 
mining which took place in your local area?  It provides a link to my, or my family's, history” 

 

 

Interestingly, people who feel a relation between mining in the region and the history of their families of 
their own histories, are spread across wide distances towards the closest operating mine. This may 
suggest that there are people who have worked for the mine living across the whole region, or at least, 
as responses in our sample suggest, even up to 110 km away from the mine. 
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Figure 79 - Lublin: “How much have you read or heard about the idea of obtaining heat from 
below the ground?” 

 

 

In general, people in the Lublin Region know a little about geothermal technologies. There is a small 
group of people among our respondents who declare that they know a great deal or a fair amount. 
Spatially, they are spread across the distance between 30 and 75 km from the nearest mine – it is thus 
difficult to point to any impact of the functioning mine on the level of their knowledge about it. 
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Figure 80 - Lublin: “How much have you read or heard about using the water flowing 
underground in old coal mines as a source of heat?” 

 

 

 

When asked about their level of knowledge about mine water geothermal technologies, the spatial 
distribution of respondents was similar for each category of the answer. However, we can see a greater 
spatial concentration of respondents within the distance range to the closest functioning mine for the 
answer “I know a great deal” – 30-57 km. This suggests that only people living in a fairly close vicinity 
of the mine felt that they know a lot about the subject matter. However, it is vital to add that this category 
of respondents if the smallest. 
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Figure 81 - Lublin: “What is your current opinion on the idea of extracting heat from the water 
underground in coal mines?” 

 

 

Most of the respondents from the Lublin Region support development of geothermal technologies 
irrespective of how far away from the closest functioning mine they live. 
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Figure 82 - Lublin: “Mining is an important part of this place’s history” 

 

 

In general, people who live closer to the existing mine feel stronger about the importance of mining for 
the history of the place that they live in. The mean value of the distance to the closest active mine is the 
smallest for people who gave positive answers – 45-47 km. The mean value is growing as people give 
more negative answers – 50-55 km. 
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Figure 83 - Lublin region: “How important is the mining heritage (history and experience) For 
you” 

 

Similarly as above, the mean value of distances to the closest open mine is the smallest for the category 
of respondents who declared that mining heritage is important for them personally – 44 km. However, 
this is the smallest groups of respondents from this region in our survey. These are the people, who on 
average live the closest to the existing mine – 50% of them live within the range smaller than 40 km. 
However, quite a large group of people declared that mining heritage is important for them, but they are 
spread across greatest distances to the closest functioning mine. 
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Figure 84 - Lublin: “In general, how would you describe the quality of life in your area?” 

 

 

There is only one active mine in the Lublin Region and there are not closed mines. The distribution of 
distances to the currently active mine is very similar across all answers, also the mean value of the 
distance to the closest functioning mine is similar in these categories. This means that the distance to 
the existing mine does not make a difference when it comes to the perception of the quality of life by our 
respondents. 
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8.3 SPATIAL AUTOCORRELATION OF SURVEY VARIABLES AND INDICES - STATISTICAL 
DISTRIBUTION OF VARIABLES 

 

Two methods of spatial autocorrelation analysis were applied: a global Moran’s I statistic (Univariate 
Moran’s I in GeoDa software) to assess the degree of spatial association in the whole region, and the 
Getis-Ord Gi* statistic (Local G* in GeoDa software) to identify areas in which high or low values cluster 
locally. As Moran’s I may in some cases be insensitive to the local spatial association, the Gi* hot spot 
maps were computed even in cases when Moran’s I did not show a significant level of spatial 
association. We present the results on maps, in which residential locations that form clusters of high 
values are shown in red, and locations that form clusters of low values are shown in blue. Only clusters 
significant at 95% confidence level are shown.  

 

A preliminary spatial analysis of variables and indices from the survey suggests the influence of both 
distance to the hard coal mine and other factors in shaping respondents’ attitudes towards geothermal 
use of mine water and other socio-psychological variables.  

 

The proximity of a hard coal mine seems to affect: 

Attitude towards obtaining heat from water flowing underground in hard coal mines (QS_04; 
positively but weakly, and only in Lower Silesian voivodeship) 

Positive answers to the “mining is an important part of the history of this place” statement 
(QS_07_09; in all voivodeships) 

The perceived importance of mining heritage for participants (QS_18_1), their communities 
(QS_18_2), and Poland (QS_18_3), and the role of mining areas for place attachment (QS_19_1 - 
QS_19_4) - in Silesian and Lublin voivodeships. The importance of mining to place attachment is 
more strongly pronounced in the Upper Silesian Industrial Region than in the Rybnik Coal Area. 

 

The other factors include:  

Living in large cities (e.g., Wrocław, Katowice, Lublin), which is probably related to the level of education 
and other cultural and social factors, and correlates with: 

Knowledge about obtaining heat from underground (QS_01; positively, in Wrocław only) 

Attitude towards obtaining heat from water flowing underground in hard coal mines (QS_04; positively, 
in Wrocław only) 

Perceived quality of life (positively) 

Distance to other types of mines (copper, lignite), which correlates with the perceived importance of 
mining heritage for participants (QS_18_1), their communities (QS_18_2), and Poland (QS_18_3), and 
the role of mining areas for place attachment (QS_19_1 - QS_19_4). The influence of other types of 
mines was particularly visible in Lower Silesian voivodeship. 

 

The results described above are graphically shown via some survey questions presented on the maps 
in Lower Silesia, Upper Silesia and Lublin region (below). 
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Lower Silesia 

Figure 85 - Lower Silesia: “How much have you read or heard about the idea of obtaining heat 
from below the ground?” 
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Figure 86 - Lower Silesia: |To what extent do you agree or disagree with the following 
statements about the area where you live? Mining is an important part of this place's history.” 
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Figure 87 - Lower Silesia: “How important is the mining heritage for you? For you” 
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Figure 88 - Lower Silesia: “How much do you agree or disagree with these statements about 
the mining which took place in your local area? It provides me with an important connection to 

this area's history” 

 
 



                                                      
 

 

Copyright © SECURe 2021  165 

 

Upper Silesia 

 

Figure 89 - Upper Silesia: “How much have you read or heard about using the water flowing 
underground in old coal mines as a source of heat?” 
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Figure 90 - Upper Silesia: “To what extent do you agree or disagree with the following 
statements about the area where you live? Mining is an important part of this place’s history” 
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Figure 91 - Upper Silesia: “How important is the mining heritage? For you” 
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Figure 92 - Upper Silesia: “How much do you agree or disagree with these statements about 
the mining which took place in your local area?  It provides me with an important connection to 

this area's history” 
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Lublin Region 

 

Figure 93 - Lublin: “To what extent do you agree or disagree with the following statements 
about the area where you live? Mining is an important part of this place’s history” 
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Figure 94 - Lublin: “How much do you agree or disagree with these statements about the 
mining which took place in your local area? It provides me with an important connection to this 

area's history” 

 
 

 

8.4 RANK CORRELATION OF ORDINAL VARIABLES 

 

We applied Spearman rank correlation coefficient (using psych package in R) to assess the strength of 
relationships between ordinal variables from the survey and variables that describe distance from 
residential locations to the closest coal mine. The sign of correlation depends on the character of the 
relationship and wording of questions. Please note that some of the questions were reverse-worded. 
Table below presents only statistically significant rhos for all 5 voivodeship-distance variable pairs (1 for 
Lower Silesian (d1a), 1 for Lublin (d1c) and 3 for Silesian voivodeship). It is followed by a comparison 
and interpretation section and further remarks.  
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Table 86 - Spearman rank correlation coefficients (rho) for selected survey variables and 
distance to the nearest coal mine - all (d1a), open in 2005 (d1b), and open in 2020 (d1c) in 

Lower Silesia (d1a only), Lublin (d1c only) and Upper Silesia. Only statistically 

  Lower 
Silesia 

Lublin Upper Silesia 

  d1a d1c d1a d1b d1c 

s_02 How much have you read 
or heard about using the water 
flowing underground in old coal 
mines as a source of heat? 

NS NS -0.092 NS NS 

s_07_10 To what extent do you 
agree or disagree with the 
following statements about the 
area where you live? People 
should not become attached 
to any place 

NS NS 0.121 0.138 0.127 

s_07_8 Even if there are better 
places, I am not going to move 
from here 

NS NS 0.1 NS NS 

s_07_9 Mining is an important 
part of this place’s history 

NS -0.172 -0.509 -0.526 -0.501 

s_10 Overall, how do you feel 
about the balance of positive 
and negative aspects of mine 
water heat recovery? 

NS NS -0.11 NS NS 

s_14_1 Mining has influenced 
the place where I live 

NS -0.697 -0.217 -0.242 -0.261 

s_14_2  The place where I live 
deteriorated due to the 
closure of the mine 

-0.337 NS -0.247 -0.229 -0.16 

     s_16 To what extent is 
mining a part of your life? 

0.299 NS NS -0.219 -0.179 

s_18_1 How important is the 
mining heritage (history and 
experience) For you 

NS NS -0.165 -0.183 -0.168 

s_18_2 How important is the 
mining heritage (history and 

NS -0.174 -0.359 -0.387 -0.387 
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experience) For your 
community 

s_19_1 How much do you agree 
or disagree with these 
statements about the mining 
which took place in your local 
area? It made this area special 

NS -0.156 -0.205 -0.209 -0.207 

s_19_2  It provides me with an 
important connection to this 
area's history 

NS NS -0.216 -0.238 -0.235 

s_19_3  It makes me feel 
proud of my local area 

NS -0.157 -0.192 -0.199 -0.194 

s_19_4  It provides a link to 
my, or my family's, history 

 

NS NS -0.28 -0.306 -0.292 

s_20 How would you describe 
the quality of life in your area? 

NS NS 0.092 0.107 0.095 

s_22 How good do you feel 
employment opportunities 
are in your area? 

0.138 -0.114 -0.108 -0.144 -0.151 

s_23_1 On balance, how did the 
closure of the coal mines 
change peoples’ quality of life? 
In the local area where you 
live 

 

 

0.109 NS 0.111 0.135 0.133 

s_23_2 In the county where you 
live 

0.113 NS 0.102 0.124 0.113 

s_23_3 In Poland as a whole 

 

NS NS 0.099 0.129 0.132 

s_30_2 I am convinced that 
climate change is really 
happening 

-0.113 NS NS NS NS 

s_31_4  It is just too difficult to 
do anything for the good of the 
environment 

0.122 NS NS NS NS 
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s_31_new_5 It is important to 
him that every person has the 
same chances 

 

NS 0.101 NS NS NS 



                                                      
 

 

Copyright © SECURe 2021  174 

 

The only variable that exhibits correlation with all 5 distance variables in all three voivodeships is s_22 
(How good do you feel employment opportunities are in your area?) - it displays a weak positive 
correlation with variable d1a in Lower Silesian voivodeship, which means  the further from a coal mine, 
the better employment opportunities and a weak negative correlation for other variables in other 
voivodeships (the further from a coal mine, the worse employment opportunities). It is also the only 
variable correlating with the distance to coal mines in both Lower Silesian and Lublin. 

 

In total, 4 variables have a statistically a significant correlation with distance to coal mines in both 
Silesian and Lower Silesian voivodeship. Two of them (s_14_2 - “The place where I live deteriorated 
due to the closure of the mine”, and s_16 - “To what extent is mining a part of your life?”) exhibit medium 
to strong correlation to the distance variables. While coefficients associated with s_14_2 are negative 
in both voivodeships (the further from a coal mine, the less negative impact from coal mine closures), 
the s_16 is strongly positive in Lower Silesian voivodeship (the further from a coal mine the more 
important mining is) and moderately negative for two distance variables in Silesian voivodeship (the 
further from a coal mine the less important mining is). 

 

Other two variables significant in the two voivodeships are s_23_1 and s_23_2 (“How did the closure of 
the coal mines improve peoples’ quality of life?” “In the local area where you live” (s_23_1) and “In the 
county where you live” (s_23_2) - both exhibit weak positive correlation with the distance variables (the 
further from a coal mine, the more positive impact of mine closures on the quality of life). 

 

In total, 5 variables have a statistically significant correlation in both Lublin and Silesian voivodeship, 
all of them negative. Two of them (s_07_9 - “Mining is an important part of this place’s history”, and 
s_18_2 - “How important is the mining heritage (history and experience) for your community?”) display 
a moderately strong correlation to all distance variables in Silesian voivodeship (the further from a coal 
mine, the less important is mining heritage to the place’s history and the local community), but a relatively 
weaker correlation to the distance variable used for Lublin voivodeship. The opposite is true for the third 
variable (s_14_1 - “Mining has influenced the place where I live”), which displays strong negative 
correlation to the distance variable in Lublin voivodeship, but moderate negative correlation in all three 
distance variables of Silesian voivodeship (the further from a coal mine, the less mining’s influence). 
The last two (s_19_1 - “The mining which took place in my local area made this area special” and s_19_3 
- “The mining which took place in my local area  makes me feel proud of my local area”) exhibit similar 
moderate negative correlation in both voivodeships (the further from a coal mine, the less mining’s 
influence). 

 

Among variables that correlate only in single voivodeships two do so in Lower Silesian voivodeship 
(s_30_2 - “I am convinced that climate change is really happening” and s_31_4 - “I would want my family 
or friends to think of me as someone who is concerned about environmental issues”), but both are weak 
(weak negative and weak positive respectively).  

 

The only variable to display correlation only in Lublin voivodeship is s_31_new_5 - “It is important to 
him that every person has the same chances”, but this positive correlation is, again, weak.  

 

There are 9 survey variables that exhibit a statistically significant correlation with at least one distance 
variable used in Silesian voivodeships, with 6 of them correlating with all three distance variables. Three 
of them (s_18_1 - “How important is the mining heritage (history and experience) for you?”, s_19_2 - 
“The mining which took place in my local area provides me with an important connection to this area's 
history”, s_19_4 - The mining which took place in my local area provides a link to my, or my family's, 
history”) correlate negatively with magnitudes from weak (s_18_1) through moderate (s_19_2) to strong 
(s_19_4). Overall, the further from a coal mine, the weaker the personal connection to mining. Further 
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three variables (s_07_10 - “People should not become attached to any place”, s_20 - “Overall, how 
would you describe the quality of life in your local area?”, s_23_3 - “On balance, how did the closure of 
the coal mines improve peoples’ quality of life in Poland as a whole?”) correlate positively, all weakly.  

 

Three variables display weak correlations with distance to the closest coal mine regardless of its status 
(d1a) only: s_02 - “How much have you read or heard about using the water flowing underground in old 
coal mines as a source of heat?”, s_10 - “Overall, how do you feel about the balance of positive and 
negative aspects of mine water heat recovery?” (negatively) and s_07_8 - “Even if there are better 
places I am not going to move from here” (positively).  

 

8.5 ADDITIONAL RESULTS 

 

It is also worth noting the difference between correlations of two variables s_14_1 and s_14_2.  

The s_14_1 - “Mining has influenced the place where I live” is relatively strong and negative in 
the Lublin, but insignificant in the Lower Silesian voivodeship. QS_14_2 - “The place where I live 
deteriorated due to the closure of the mine” is relatively strong and negative in the Lower 
Silesian region, but insignificant in the Lublin region. Both are moderately and negatively correlated 
with distance to coal mines in Silesian voivodeship. 

Moreover, the variable “To what extent is mining a part of your life?”(s_16) is positively correlated in the 
Lower Silesian, but negatively (and somewhat weaker) in the Silesian region. 

 

It seems that the survey captured each voivodeship in a different stage of transition. This is reflected in 
correlations of employment opportunities with distance to coal mines (s_22 “How good do you feel 
employment opportunities are in your area?”). It correlates positively (even if weakly) in the Lower 
Silesian voivodeship (the farther from a coal mine, the better the employment opportunities) and 
negatively in both Lublin and Silesian voivodeships (also weakly - the further from a coal mine, the worse 
the employment opportunities). 

 

Silesian voivodeship resembles Lower Silesian in these variables:  

s_14_2 - “The place where I live deteriorated due to the closure of the mine”,  

s_23_1 - “On balance, how did the closure of the coal mines improve peoples’ quality of life in the local 
area where you live?”,  

s_23_2 - “On balance, how did the closure of the coal mines improve peoples’ quality of life in the county 
where you live?”), 

and s14_2 - “The place where I live deteriorated due to the closure of the mine”, 

but only for s_14_2 the correlations are not weak. In general, the further from a coal mine, the more 
positive or less negative impact of mines’ closures on local quality of life. The lack of correlation 
for the Lublin voivodeship can be explained by a lack of mine closures in the area.  

 

The resemblance of Silesian voivodeship to Lublin voivodeship can be observed in multiple variables: 

s_07_9 - “Mining is an important part of this place’s history”,  

s_14_1 - “Mining has influenced the place where I live”,  

s_8_2 - “How important is the mining heritage (history and experience) for your community?”,  



                                                      
 

 

Copyright © SECURe 2021  176 

 

s_19_1 - “The mining which took place in my local area made this area special”,  

s_19_3 - “The mining which took place in my local area makes me feel proud of my local area”,  

s_22 - “How good do you feel employment opportunities are in your area?”), yet in three of them (s_07_9, 
s_14_1 and s_18_2) the strength of the relationships differs significantly.  
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9  Appendix 

9.1 FULL UK SURVEY 

 
 
[**Note: Anything written below in brackets [  ]  are notes on how to set-up the survey; this text 
should not be included in the survey itself.] 
 
 
Thank you for taking part in this research.  The survey is conducted by a research group from the 
University of Edinburgh. We expect the survey will take about 20 minutes of your time.  The 
questions ask about your views on energy production in UK, both now and in the future.  There are 
no right or wrong answers; all views are important to us, so please answer all questions as best you 
can. 
 
A few pieces of information before you start:    Your participation is voluntary. If you decide you 
do not want to complete the survey, you are able to withdraw by closing your browser and the data 
will not be collected.  Your responses are anonymous and cannot be traced to you individually.  The 
data will be used to produce reports, academic publications and presentations. It will be held in a 
secure data repository for future analysis by academic researchers.   
 
Contact details for the research team leader:   
Dr. Simon Shackley simon.shackley@ed.ac.uk  
 
 
Please click the circle below to continue. 

 I consent to participate in this survey 
 

[Page Break] 
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Before we start with the main survey we would like to ask a few questions about yourself and the 
area where you live.  
 
1. How old are you?  

 18-29 years = 1  
 30-39 years = 2 
 40-49 years = 3 
 50-59 years = 4 
 60-69 years = 5 
 70-75 years = 6 
 75+ years = 7 

 
 
2. What is your sex? 

Male = 1 
Female = 2 
Other / prefer not to answer = 3 

 
 
3. Please indicate the council area or local authority where you live. 

[open-ended response] 
 
 

4. What is the first half of the postcode of your home (primary residence)?  
(For example, CF39 on DN6) 
[open-ended response] 

 
5. What is your gross household income (that is, total income before any taxes of all earners who 

live in your home and who are your family members): 
 Less than £10,000 = 1 
 £10,000 - £19,999  = 2 
 £20,000 - £29,999 = 3 
 £30,000 - £39,999 = 4 
 £40,000 - £49,999 = 5 
 £50,000 and above = 6 

 
 

[Page Break] 
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6. How much have you read or heard about the idea of obtaining heat from below the ground?  
 Nothing at all = 1 
 I have heard of it but know nothing about it = 2 
 I know a little = 3 
 I know a fair amount = 4 
 I know a great deal = 5 

 
 
7. How much have you read or heard about using the water flowing underground in old coal 

mines as a source of heat?  
 Nothing at all = 1 
 I have heard of it but know nothing about it = 2 
 I know a little = 3 
 I know a fair amount = 4 
 I know a great deal = 5 

 
 
8. Please list the first words or phrases that come to mind when you read the words extracting 

heat from mine waters (a form of geothermal energy).   
[open-ended response] 

 
 
9. What is your current opinion on the idea of extracting heat from the water underground in coal 

mines?  
 Strongly oppose = 1  
 Moderately oppose = 2  
 Slightly oppose = 3 
 Slightly support = 4 
 Moderately support = 5 
 Strongly support = 6 
 Don’t know = 7 

 
 
[Page break] 
 
 
Before we ask you any more questions, we would like you to carefully read the information on the 
next page on a relatively new way of generating energy from heat in mine water.  We are asking for 
your thoughts on a novel technology, so these 680 words will offer useful context.  The rest of the 
survey will explore your thoughts on this approach to energy production. 
 
 
[Page break] 
 
Explanation of the technology [Record amount of time spent reading the information below] 
Coal extraction has been part of UK history for hundreds of years. The mines used for coal 
extraction have long since closed and lie abandoned. Below the ground are extensive networks of 
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tunnels, which often go on for miles, and are now filled with water. The water is heated by 
geological processes in rocks buried deep underground, which makes the water warmer than the air 
temperature at the surface. The mine-water normally sits at a stable temperature between 12-35°C 
all year round; this water can be used to provide central heating for buildings.  
 
The mine water temperature can be boosted using an efficient device called a ‘heat pump’, (a 
technology which has been utilised since 1945), to provide hot water to homes. Heat pumps collect 
volumes of mine water through insulated pipes, capturing the heat from the water and concentrating 
it so it can be transferred to a volume of clean cold water. Multiple volumes of mine water are used 
to boost up the temperature of the clean water enough to provide hot water for central heating for 
homes, businesses, hotels and swimming pools, etc. Fridges work in exactly the same way as a heat 
pump, just in reverse. Heat in the air inside the fridge is collected and dumped into the kitchen; 
think of heat pumps as collecting the heat in the air of the kitchen and releasing it back inside an 
enclosed space like a fridge. Heat pumps produce 3 – 4 times more energy than the electricity used 
to run the pumps. It is because heat pumps are able to ‘scavenge’ and upgrade heat that they are 
widely seen as a key way of providing sustainable supplies of heat for homes.  The cold water is 
returned to the mine to be heated-up again underground.  

 

Some areas above underground coal mine workings are at risk from land movements. Extracting 
heat from mine water is unlikely to increase these existing risks. The Coal Authority manages the 
effects of past coal mining, including mine water pollution and other mining legacy issues across 
the UK. It has responsibility for monitoring land movements associated with old mine workings and 
would monitor the impacts of a mine water project. 

Mine-water geothermal case study 

Shown below is an artist’s impression of the Seaham Garden Village in County Durham, the UK’s 
first large scale district heating scheme using mine water heat.  The mine water will heat 750 private 
homes, 750 affordable homes, a school, shops, a GP practice and innovation center.  

Figure _: Simple diagram showing concept of mine water heat 
recovery - taking up hot water from the mines and transferring it to 

housing through a heat pump, discharging the cold mine water back 
underground. 
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Figure 
2. An impression of the scale of Seaham Garden Village, how new mine water heat extraction developments could look.  
 
 

Installation 
 
To deliver heated water to buildings in the area, underground insulated water pipes must be 
installed under the roads with connecting pipes to each building. To do this it will be necessary to 
dig-up the roads to lay the hot water pipes. For a town of several thousand homes, the disruption 
could last for up to a year, while the time taken for digging-up several roads, laying the pipes and 
resurfacing the road, is up to one month.  Once a project is developed, it will last for many decades, 
supplying sustainable affordable heat (providing it is properly maintained).  
 
The Government will also need to invest in improving the energy efficiency of public buildings, 
while other building owners will need to bring energy efficiency up to a minimum standard, which 
includes installing underfloor heating or oversized radiators in homes. Otherwise, the precious heat 
extracted from mine waters will be wasted in buildings with poor insulation and leaky windows. 
Improving energy efficiency will make buildings more comfortable and useable for their occupants, 
as well as saving them money on their energy bills. Mine water heat recovery projects are one of the 
few ways to replace natural gas boilers, which is needed to meet the government’s plan to eliminate 
carbon emissions from heating our buildings.  
 
Mine water heat projects are not cheap. Government will be the lead investor in projects, with 
companies also investing for the long-term. The costs will be paid for over many years by gas and 
electricity bill payers in the same way as wind and nuclear energy projects are being paid for.  
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[Page break] 
 
 
10. Just as a check of comprehension, which of the following was mentioned in the 

previous explanation: 
[randomise the options below] 
 Coal is diminishing as a source of electricity in the UK 
 Offshore wind is the fastest growing source of renewable energy in the UK 
 Heat can be transferred from warm mine water to buildings 
 Bioenergy is one of the main sources of sustainable heat in the UK 
 Mine water is too cold to be of any use 

 
 
 
We would now like to ask for your view of the area where you live.  
 
 
11. Please select UP TO TWO of the following terms that best describe for you the area where you 

live.  
[randomise options below except from ‘None of the above’ always keep as last option; 
respondent should select either one or two options] 
 Industrial area (or former industrial area) 
 Former mining area  
 Natural area 
 Rural area  
 Coastal area 
 Historical area 
 Urban area 
 None of the above 

 
 
 
12. To what extent do you agree or disagree with the following statements about the area where 

you live?  
 Strongly disagree = 1, Moderately disagree = 2, Slightly disagree = 3, Slightly agree = 4, 

Moderately agree =5, Strong agree =6, Don’t know = 7 
 

[Randomise statements below] 
1) This place is unique 
2) There is a strong sense of community here 
3) This place says a lot about who I am 
4) I identify with the lifestyles and values of people who live here 
5) What happens in this place is important to me 
6) Sometimes I feel like I do not belong in this place 
7) I identify with this place’s history 
8) Even if there are better places, I am not going to move from here 
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9) Mining is an important part of this place’s history 
10) People should not become attached to any place 

 
 
[Page break] 
 
 
13. How important are the following labels to your identity?  

[Randomise order of regional identity items] 
 Highly unimportant =1  
 Moderately unimportant = 2 
 Slightly unimportant = 3 
 Slightly important = 4 
 Moderately important = 5 
 Highly important = 6 
 Not applicable = 7 

 
1) Identity associated with the local authority where you live (e.g., South Yorkshire, North 

Lanarkshire, Rhondda Cynon Taf, etc.) 
2) Identity associated with living in England, Scotland, or Wales 
3) British 
4) European 
5) Global citizen 
6) Other National Identity 

[Page break] 
 
[Record amount of time spent on this page] 
 
We now present a range of positive and negative impacts potentially associated with mine water 
heat recovery projects.  
 
Negative impacts 
  
Modifying the movement of water in mine tunnels could have some unexpected impacts and needs 
to be carefully investigated. The used, cold, mine water will need to be carefully monitored when it 
is reinjected back into flooded mines, to make sure it does not mix with the unused warm mine 
water, cooling it down. Some projects might not reinject the used mine water back into the rocks 
below ground but rather dispose of it at the surface. Any discharge of mine water needs to be 
carefully monitored to ensure that it does not contaminate other bodies of water and affect wildlife.  
 
 
  
  
Positive impacts 
  
Mine water heat recovery is a low carbon heat supply which is a good way of responding to climate 
change. The mine water heat recovery projects will bring with them local construction jobs as well 
as work for building engineers, plumbers and energy efficiency equipment installers, and for local 
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engineers to maintain the equipment once installed. Mine water heat recovery also helps to make 
the area more self-reliant as the heat comes from a local source. Mine water heat recovery projects 
further help to monitor water levels in abandoned mines and stop flooding of polluted mine waters 
into waterways. Currently in the UK, there are only a few small-scale mine water heat recovery 
projects, though a greenfield site of a few thousand households is being developed in North East 
England. One quarter of all UK homes and businesses are situated above coalfields, meaning there 
is large potential to make extensive use of mine water heat.   
 
 
[Page break] 
 
 
Please let us know what you think of these potential impacts. 
 
14. How positive do you feel the following impacts of mine water heat recovery are: 

1) Reduce household energy bills by around 10% 
2) Improve home energy performance through energy efficiency measures prior to 

connecting to the hot water supply  
3) Improve comfort of housing through more affordable heating 
4) Create new jobs at the construction stage 
5) Create a modest number of new jobs in maintaining the equipment once installed 
6) Heat from mine waters will reduce carbon dioxide emissions that come from burning gas 

and oil to provide warmth and hot water by about 80% for a typical house 
7) Mine water heat extraction better controls water levels in mines, reducing the risk of 

water levels rising and flooding out  
8) Increase the value of property or homes 

 
 Not at all positive = 1 
 Not very positive = 2 
 Somewhat positive = 3 
 Very positive = 4 
 Extremely positive = 5 
 Don’t know = 6 

 
 
15. How negative do you feel the following impacts from mine water heat recovery are: 

1) Connecting your home to the hot water from a mine will mean digging up the streets 
near where you live, and the disruption will last for up to one month  

2) For a town of several thousand buildings, the disruption will last for up to one year.  
3) Mine water heat extraction projects are expensive to build and the costs will need to be 

shared by tax payers or spread amongst all energy bill payers.  
4) Your property will need to be refurbished to improve its energy efficiency and that will 

mean from a day’s work to a few week’s work by qualified fitters. 
5) Your gas boiler will be removed.  
6) Your hot water radiators will be removed and replaced with larger ones or with 

underfloor heating.  
7) If your property or home is included in a project you are required to connect to the hot 

water supply for providing you with heat. 
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 Not at all negative = 1 
 Not very negative = 2 
 Somewhat negative = 3 
 Very negative = 4 
 Extremely negative = 5 
 Don’t know = 6 

 
 
[Page break] 
 
 
16. Overall, how do you feel about the balance of positive and negative aspects of mine water heat 

recovery? 
 Negatives far outweigh the positives = 1 
 Negatives somewhat outweigh the positives = 2 
 Negatives and positives are equally balanced = 3 
 Positives somewhat outweigh the negatives = 4 
 Positives far outweigh the negatives = 5 

 
 
17. Who, if anyone, do you think receives the most benefit from developing projects to supply heat 

from mine waters? 
[open-ended response] 

 
 
18. Who, if anyone, do you think is most burdened from developing projects to supply heat from 

mine waters? 
[open-ended response] 

 
 
[Page break] 
 
 
19. Based on your previous understanding and the information offered here, do you believe heating 

from mine water heat extraction is something you would actively pursue for your home, if a 
project existed in your community? 
 Yes =1 
 No = 2 
 Don’t know =3 

 
 
20. Please explain your answer to the previous question. 

[open-ended response] 
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21. Overall, to what extent do you support or oppose the idea of extracting heat from the water 
underground in coal mines in: 

1) The community where you live (e.g., village or town)? 
2) The county where you live (e.g. South Yorkshire, North Lanarkshire, Rhondda Cynon 

Taf, etc.) 
3) Former mining communities throughout the UK 

 
 Strongly oppose =1  
 Moderately oppose = 2 
 Slightly oppose = 3 
 Slightly support = 4 
 Moderately support = 5 
 Strongly support = 6 
 Don’t know = 7 
 Not applicable [only have this choice available for the ‘county’ and ‘community’ items 

above] =8 
 
 
[Page break] 
 
 
We are now interested in your own history, experience and awareness of the UK’s mining history. 
 
 
22. To what extent do you agree with the following statements?  
 
        1) I feel like I belong to a mining or former mining community 
        2) I think my parents and/or grandparents belong or belonged to a mining community 
 

 Not at all =1 
 Not very much =2 
 Somewhat = 3 
 A fair bit = 4 
 A great deal =5 

 
 
23. To what extent do you believe mining has influenced the community you live in? 

 Not at all = 1 
 Not very much = 2 
 Somewhat = 3 
 A fair bit = 4 
 A great deal = 5 

 
 
[Page break] 
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24. Based on your knowledge and experience, to what extent were the closures of the coal mines 
from the 1970s – 1990s done in a fair way?  
 Very unfair =1 , Moderately unfair = 2, Slightly unfair = 3, Slightly fair = 4, Moderately 

fair = 5, Very fair = 6, Don’t know = 7 
 
 
25. How much do you agree or disagree with these statements about the mining which took place 

in your local area? 
[randomise statements below] 

1) It made this area special 
2) It provides me with an important connection to this area's history 
3) It makes me feel proud of my local area 
4) It provides a link to my, or my family's, history 

 
 Strongly disagree =1  
 Moderately disagree = 2 
 Slightly disagree = 3 
 Slightly agree = 4 
 Moderately agree =5 
 Strongly agree =6 
 Not applicable =7 

 
 
[Page break] 
 
 

We are now interested in your views on quality of life in your local area. 
 
 
26. Overall, how would you describe the quality of life in your area? 

 Very poor =1, Poor = 2, Fair = 3, Good = 4, Very good = 5, Excellent = 6 
 
 
27. What is the impact of the local economy on your quality of life? 

 Greatly decreases quality =1, Slightly decreases quality =2, Little effect = 3, Slightly 
increases quality = 4, Greatly increases quality = 5 

 
 
28. How good do you feel employment opportunities are in your area? 

 Very poor = 1, Poor =2, Fair = 3, Good = 4, Very good = 5, Excellent = 6  
 

 
29. How do you feel your community has been affected by the closure of the coal mines in 1970s-

1990s, in terms of the following? 
 Very negatively =1 , Negatively = 2, Slightly negatively = 3, Slightly positively = 4, 

Positively = 5, Very positively = 6, Don’t know = 7 
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[Randomise items below] 
1) Health 
2) Crime 
3) Education 
4) Available housing 
5) Income 
6) Outdoor Environment  

 
 
30. [If ‘very negative’ or ‘negative’ to any items in the question immediately above] 

Do you believe your local area has now recovered from the closure of the mines? 
 Not at all = 1, Very little = 2, Somewhat = 3, Mostly = 4, Entirely = 5 

  
 

31. On balance, how did the closure of the coal mines change peoples’ quality of life?   
1) In the local area where you live 
2) In the county / region where you live 
3) In the UK as a whole   
 

4) Greatly diminished quality of life = 1, slight decrease in quality of life = 2, no real change 
in quality of life = 3, slight improvement = 4, greatly improved quality of life = 5, don’t 
know = 6  

 
 
[Page break] 
 
 
Now we would like to know your thoughts on decision making around energy issues. At present, 
planning decisions are taken by the Councillors who sit on the Planning Committee in the local 
council. But there are other ways in which decisions could be taken that involve a more active role 
for the people who live locally. Councillors, council officers and developers could be more active in 
listening to the concerns and wishes of local residents and communities. Local communities could 
have a direct say in planning decisions by being part of the Planning Committee. The public could 
be given a direct vote on whether a project happens or not. 
 
 
32. To what extent do you agree or disagree with the following statements: 

 Strongly disagree = 1 
 Moderately disagree = 2 
 Slightly disagree = 3 
 Slightly agree = 4 
 Moderately agree = 5 
 Strongly agree = 6 

 
1) I believe people like me have had their voice heard by local land use planners when it 

affects them. 
2) I am satisfied by the way land use planners have made decisions that affect my local area. 
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33. Who would be MOST appropriate to give permission for mine-water projects to take place?  

Please choose only ONE. 
 

 The Council planning committee = 1  
 A joint committee of Councillors and members of the public who dwell in the area affected 

by the project =2 
 The Ministers in the Devolved Governments (for Scotland, Wales, N. Ireland) and, for 

England, the UK government =3 
 The UK Government for all countries of the UK =4 
 Other – please specify =5 
 Don’t know =6 

 
 
[Page break] 
 
 
34. What do you think about the following ways of making local planning decisions for mine-water 

projects? 
 Strongly oppose = 1, Oppose = 2, Support = 3, Strongly support = 4, Don’t know=5 

 
1) Referendum Vote 
2) Public Town Hall Meeting (which gives a recommendation) 
3) Advisory Board (25 people who meet regularly and are appointed to provide comments and 

advice on a project or issues) 
4) Citizen Jury (12 people, reflecting the community, whose decision is final) 
5) No direct role for the public 
6) Other (please specify) [open-ended response] 

 
 
[Page break] 
 
 
35. There has been some suggestion that communities who are directly influenced by mine-water 

projects (e.g. digging up roads for installing hot water pipes) should be offered payment for the 
inconveniences of the installation phase. What is your opinion about the following types of 
compensation that could be provided? (Assume the value of all options is worth approximately 
£200.) 

 Not at all desirable =1, Not very desirable =2, Somewhat desirable = 3, Very desirable 
=4]  

 
If you do not think that compensation is necessary please tick the box below.  
 

1) I don’t believe that compensation is necessary 
2) A one-time lump sum payment  
3) Reduction of heating bills   
4) Free shares in the community energy company to run the scheme  
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5) Financial contribution by the developer to community amenities (such as youth or 
sports centres, public parks or funding for local events)  

6) Other (please specify)  
 
 
[Page break] 
 
 
We now ask you some questions about yourself and your living conditions.  
 
 
36. Please select the statement that best applies. 

 I own the house I live in =1 
 I rent my house from a private landlord =2 
 I rent my house from the local authority or housing association =3 
 I live here rent-free (including rent-free in relative's/friend's property) =4 
 I am resident in supported living accommodation =5 

 
 
37. Thinking back to last winter, when the weather was cold, did your heating keep you 

comfortably warm at home? 
 Yes = 1, No = 2 

 
 

38. How easy or difficult is it for you to meet your heating/fuel costs? 
 Very difficult =1, Somewhat difficult =2, Occasionally difficult = 3, Somewhat easy = 4, 

Very easy = 5, Not applicable = 6 
 
 
[Page break] 
 
 
39. Have you ever invested in improving the energy efficiency of your home? 

 Yes =1, No = 2, Don’t know = 3 
 
 
40. Please explain why you have or have not made any such investments. 

[open-ended response] 
 

 
[Page Break] 
 
 
Now, we are interested in your experience with and views on environmental issues more broadly. 
 
 
41. To what extent do you agree or disagree with the following statements? 

 [Randomise statements] 
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 Strongly disagree =1  
 Moderately disagree = 2 
 Slightly disagree = 3 
 Slightly agree = 4 
 Moderately agree = 5 
 Strongly agree = 6 
 Don’t know = 7 

 
1) Claims that human activities are changing the climate are exaggerated 
2) I am convinced that climate change is really happening 
3) The evidence for climate change is reliable 
4) Climate change is just a natural fluctuation in the earth’s temperatures 
5) The media is often too alarmist about issues like climate change 

 
 
[Page Break] 
 
 
42. To what extent do you agree or disagree with the following statements? 

[Randomise statements below] 
 Strongly disagree = 1 
 Moderately disagree = 2 
 Slightly disagree = 3 
 Slightly agree = 4 
 Moderately agree = 5 
 Strongly agree = 6 
 Don’t know = 7 

 
1) Taking action to protect the environment is an important part of who I am 
2) I would not describe myself as an ‘environmentalist’ 
3) I would want my family or friends to think of me as someone who is concerned 

about environmental issues 
4) I do what is right for the environment even though it may cost more and take more 

time 
5) It is just too difficult for an individual to do anything for the good of the environment 

 
 
[Page break] 
 
 
These final questions about you will help us compare responses across the people who take this 
survey. 
 
 
 
43. Please indicate your current working status (whether employed or self-employed): 

 Working full-time (30 hours or more per week) = 1 
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 Working part time (8-29 hours per week) = 2 
 Working part time (less than 8 hours per week) = 3 
 Full time student = 4 
 Retired = 5 
 Unemployed = 6 
 Not in paid employment = 7 
 Other = 8 
 
 

44. Sometimes people describe themselves as more socially conservative or liberal.  Please let us 
know where you would place yourself on this spectrum.   

Conservative  Liberal  
 

 very liberal = 1, liberal = 2, slightly liberal = 3, middle-ground = 4, slightly conservative 
= 5, conservative = 6, very conservative = 7; please note that all words should be 
entirely in lowercase due to not having ‘Conservative’ (i.e., the party) as an option] 
 
 

45. What is the highest academic or professional qualification you have obtained? 
[have drop-down menu for the obscenely long list below] 

 Higher degree (e.g., MSc, MBA, PGCE, PhD, MD, MRCVS) (1) 

 Degree (e.g., BA, BSc) (2) 

 Professional qualifications (e.g., teaching, nursing, accountancy) (3) 

 NVQ level 4-5, HNC, HND, RSA Higher Diploma, or BTEC Higher Level (4) 

 Apprenticeship (5) 

 2+ A levels / VCEs, 4+ AS levels, Higher School Certificate, or Progression / Advanced 
Diploma (6) 

 Welsh Baccalaureate Advanced Diploma or Advanced Higher (Scotland) (7) 

 NVQ level 3, Advanced GNVQ, City and Guilds Advanced Craft, ONC, OND, RSA 
Advanced Diploma, or BTEC National (8) 

 5+ O levels (passes) / CSEs (grade 1) / GCSEs (grades A*-C) (9) 

 Welsh Baccalaureate Intermediate Diploma or Higher Grade (Scotland) (10) 

 School certificate, Lower (Scotland), 1 A level, 2-3 AS levels / VCEs, 
Intermediate/Higher Diploma (11) 

 NVQ level 2, Intermediate GNVQ, City and Guilds Craft, RSA Diploma, or BTEC First 
/ General Diploma (12) 

 1-4 O levels / CSEs / GCSEs (any grade) (13) 

 Entry level or Foundation Diploma (14) 

 NVQ level 1, Foundation GNVQ, Basic Skills (15) 

 Other qualification (including vocational and work-related qualification) (16) 

 No academic or professional qualification (17) 
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[Page break] 
 
 
46. At the start of this survey, we asked what came to mind when you read the words extracting 

heat from mine waters (a form of geothermal energy).  Having read more about this topic, 
what now first comes to mind? 
[open-ended response] 

 
 
47. Now, when you think about extracting heat from mine waters, what are the primary things you 

associate it with?  Please select UP TO TWO. 
       [Randomise response options, save ‘other’] 

 Renewable energy 
 Using coal mines again 
 Cost saving on energy 
 Warm homes 
 Disruption to the local area 
 Expensive  
 Reduces choice of energy supplier  
 Other (please specify) [open-ended text box] 

 
 
[Page break] 
 
 
Thank you for your time and effort in completing this survey.  Your responses will help us better 
understand public perspectives on energy production and use in the UK. 
 
If you have any final comments, please write them below, or contact Dr Simon Shackley (School of 
Geosciences, University of Edinburgh) at simon.shackley@ed.ac.uk.  
 
[Open-ended comment box] 
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9.2 LIST OF QUESTIONS (QUESTIONNAIRE IN POLISH AND ENGLISH) 

 

 

No. PL ENG 

S_01 Czy dotychczas słyszałeś(aś)/czytałeś(aś) 
cokolwiek o pozyskiwaniu ciepła spod 
powierzchni ziemi? 

1.      Nic 

2.      Słyszałem(am) o tym, ale nic o tym nie 
wiem 

3.      Wiem trochę 

4.      Wiem sporo 

5.      Wiem bardzo dużo 

How much have you read or heard about the 
idea of obtaining heat from below the 
ground? 

1.      Nothing at all 

2.      I have heard of it but know nothing 
about it 

3.      I know a little 

4.      I know a fair amount 

5.      I know a great deal 

S_02. Czy dotychczas słyszałeś(aś)/czytałeś(aś) 
cokolwiek o wykorzystaniu wody 
zgromadzonej w starych kopalniach węgla 
kamiennego jako źródła ciepła? 

1.      Nic 

2.      Słyszałem(am) o tym, ale nic o tym nie 
wiem 

3.      Wiem trochę 

4.      Wiem sporo 

5.      Wiem bardzo dużo 

How much have you read or heard about 
using the water flowing underground in old 
coal mines as a source of heat? 

1.      Nothing at all 

2.      I have heard of it but know nothing 
about it 

3.      I know a little 

4.      I know a fair amount 

5.      I know a great deal 

S_03 Wymień słowa i zwroty, które kojarzą Ci się 
z wydobyciem ciepła z wód kopalnianych 
(formy energii geotermalnej) 

List the words and phrases that you associate 
with the heat extraction from mine waters 
(forms of geothermal energy) 

S_04. Co sądzisz na temat pomysłu pozyskiwania 
ciepła z wody płynącej pod ziemią w 
kopalniach węgla kamiennego? 

1.      Zdecydowanie jestem przeciwny(a) 

2.      Jestem przeciwny(a) 

3.      Raczej jestem przeciwny(a) 

4.      Raczej popieram 

5.      Popieram 

6.      Zdecydowanie popieram 

7.      Nie mam zdania 

What is your current opinion on the idea of 
extracting heat from the water underground 
in coal mines? 

1.       Strongly oppose 

2.       Moderately oppose 

3.       Slightly oppose 

4.       Slightly support 

5.       Moderately support 

6.       Strongly support 

7.       Don’t know 



                                                      
 

 

Copyright © SECURe 2021  195 

 

  

TEXT HERE 1. Zanim zadamy więcej pytań, 
chcielibyśmy, abyś dokładnie 
zapoznał(a) się z informacjami o 
nowym sposobie wytwarzania energii z 
ciepła wód kopalnianych. Interesują nas 
Twoje przemyślenia na temat tej nowej 
technologii, której dotyczy poniższy 
tekst. Dalsza część ankiety dotyczy 
ogólnych opinii o wytwarzaniu energii. 
2. Wydobycie węgla kamiennego 
jest częścią historii Polski, jednak 
obecnie wiele kopalni jest w trakcie 
likwidacji. To, co po nich pozostaje, to 
rozległe sieci tuneli (tzw. sztolni) i 
szybów górniczych, które stopniowo 
wypełniają się wodą. Dzięki złożonym 
procesom geologicznym zachodzącym 
głęboko pod ziemią, woda ta zazwyczaj 
jest cieplejsza niż powietrze na 
powierzchni. Woda kopalniana osiąga 
stałą temperaturę pomiędzy 12 a 20°C, 
co sprawia, że może być używana do 
centralnego ogrzewania budynków.  
Pomimo tego, że temperatura wody 
kopalnianej nie jest wystarczająco 
wysoka, aby uzyskać gorącą wodę w 
kranie, to zgromadzone w niej ciepło 
wystarcza do tego, żeby przy pomocy 
technologii tzw. pomp ciepła 
wykorzystać je jako źródło energii. 
Pompy ciepła to urządzenia, które 
odzyskują ciepło z wód kopalnianych i 
oddają je do czystej, zimnej wody, która 
po podgrzaniu kierowana jest do sieci 
grzewczej domów, firm, hoteli, basenów, 
itp. Pompy ciepła wytwarzają 3 - 4 razy 
więcej energii niż potrzeba do ich 
zasilania. Po oddaniu ciepła zimna woda 
wraca do kopalni, gdzie ponownie może 
ulec podgrzaniu. 
Obrazek  
Źródło: 
http://www.altdotenergy.com/2008/12/ge
othermal-heating-from-old-coal-mines/ 

(1) Before we ask more questions, we 
would like you to read carefully the text 
about the new way of generating energy 
from mine water heat. We are interested 
in your thoughts on this new technology, 
which the following text addresses. The 
rest of the survey concerns general views 
on energy production. 
 

(2) Hard coal mining is a part of Polish history, 
but many mines are currently being closed 
down. What remains of them is an extensive 
network of tunnels (so-called drifts) and 
mining shafts, which gradually fill up with 
water. Thanks to complex geological 
processes taking place deep underground, 
this water is usually warmer than air on the 
surface. 

Mine water reaches a constant temperature 
between 12 and 20°C, which makes it suitable 
for central heating of buildings.  

Although the temperature of mine water is 
not high enough to obtain hot water in the 
tap, the heat stored in it is sufficient to use it 
as an energy source by means of so-called 
heat pump technology. Heat pumps are 
devices that recover heat from mine water 
and transfer it to clean, cold water, which 
after being heated is directed to the heating 
network of houses, companies, hotels, 
swimming pools, etc. Heat pumps produce 3 - 
4 times more energy than is needed to power 
them. After giving away the heat, the cold 
water returns to the mine, where it can be 
heated again. 

 

Picture inserted here, source: 

http://www.altdotenergy.com/2008/12/geot
hermal-heating-from-old-coal-mines/ 
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3. Zastosowanie wód kopalnianych i 
pomp ciepła dla ogrzania budynków 
wymaga instalacji doprowadzającej 
ciepłą wodę. W przypadku pomp ciepła 
sprawdzają się nowoczesne sieci 
ciepłownicze. Jednak ich budowa może 
być uciążliwa dla mieszkańców, np. 
przez ograniczenia ruchu na drogach 
publicznych. 
Podobnie, jak przy wszystkich 
modernizacjach, wskazane jest też 
poprawienie izolacji ogrzewanych 
budynków by lepiej zatrzymywały 
dostarczone ciepło. Dzięki lepszej izolacji 
budynki będą wygodniejsze i tańsze w 
utrzymaniu dla ich mieszkańców. Projekty 
odzysku ciepła z wód kopalnianych są 
jednym z niewielu sposobów na likwidację 
pieców węglowych i gazowych. Jest to 
ważne dla realizacji planu obniżenia emisji 
dwutlenku węgla i zanieczyszczenia 
powietrza pochodzących z ogrzewania 
budynków. 

 

(3) The use of mine water and heat pumps to 
heat buildings requires a hot water supply. In 
the case of heat pumps, modern district 
heating networks are the best choice. 
However, their construction may be 
burdensome for the residents, e.g. by limiting 
traffic on public roads. 

As with all modernisation, it is also advisable 
to improve the insulation of heated buildings 
so that they better retain the heat supplied. 
Thanks to better insulation, buildings will be 
more comfortable and cheaper to maintain 
for their residents. Mine water heat recovery 
projects are one of the few ways of 
decommissioning coal and gas-fired furnaces. 
This is important for implementing the plan 
to reduce carbon dioxide emissions and air 
pollution from heating buildings. 

S_05 Jak zrozumiałeś(aś) treść powyższego 
fragmentu tekstu 

  

1.      Ciepło może być przekazywane z 
ciepłej wody kopalnianej do budynków 

2.      Zmniejsza się znaczenie węgla jako 
źródła energii elektrycznej w Polsce 

3.      Zwiększa się znaczenie węgla jako 
źródła energii elektrycznej w Polsce 

4.      Woda kopalniana jest zbyt zimna, by 
mogła być wykorzystana do jakichkolwiek 
celów 

5.      W Polsce nie ma możliwości rozwoju 
energii geotermalnej 

Just as a check of comprehension, which of 
the following was mentioned in the previous 
explanation 

  

1.      Heat can be transferred from warm 
mine water to buildings 

2.      The importance of coal as a source of 
energy in Poland is decreasing 

3.      The importance of coal as a source of 
energy in Poland is increasing 

4.      Mine water is too cold to be of any use 

5.      There is no possibility to develop 
geothermal energy in Poland 

S_06 Proszę wybrać z poniższych terminów te, 
które najlepiej opisują obszar, w którym 
mieszkasz. 

1.      Obszar przemysłowy 

2.      Obszar górniczy 

3.      Obszar przyrodniczy 

4.      Obszar wiejski/rolniczy 

5.      Obszar miejski 

Please select of the following terms that best 
describes for you the area where you live 

 Random 

1.       Industrial area 

2.       Mining area 

3.       Natural area 

4.       Rural area 

5.       Urban area 
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6.      Obszar historyczny 6.       Historical area 

S_07 W jakim stopniu zgadzasz się lub nie 
zgadzasz się z następującymi stwierdzeniami 
dotyczącymi obszaru, w którym mieszkasz 

  

1.      To miejsce jest wyjątkowe 

2.      Jest tu silne poczucie wspólnoty 

3.      To miejsce określa to, kim jestem 

4.      Utożsamiam się ze stylem życia i 
wartościami ludzi, którzy tu mieszkają 

5.      To, co dzieje się w tym miejscu, jest dla 
mnie ważne 

6.      Czasami czuję, że nie należę do tego 
miejsca 

7.      Utożsamiam się z historią tego miejsca 

8.      Nawet jeśli są lepsze miejsca, nie 
zamierzam się stąd przeprowadzać 

9.      Górnictwo jest ważną częścią historii 
tego miejsca 

10.   Ludzie nie powinni przywiązywać się do 
żadnego miejsca 

To what extent do you agree or disagree with 
the following statements about the area 
where you live? 

 Number of rows: 10 | Number of columns: 7 

1.       This place is unique 

2.       There is a strong sense of 
community here 

3.       This place says a lot about who I 
am 

4.       I identify with the lifestyles and 
values of people who live here 

5.       What happens in this place is 
important to me 

6.       Sometimes I feel like I do not 
belong in this place 

7.       I identify with this place’s history 

8.       Even if there are better places I am 
not going to move from here 

9.       Mining is an important part of this 
place’s history 

10.    People should not become 
attached to any place 



                                                      
 

 

Copyright © SECURe 2021  198 

 

S_08_09 Ogrzewanie oparte o odzyskiwanie ciepła z 
wód kopalnianych wiąże się z różnymi 
konsekwencjami. Oceń następujące skutki 
na skali od 1 do 10, gdzie 1 oznacza „bardzo 
negatywne” a 10 „bardzo pozytywne”. 

  

1.      Obniżenie rachunków za energię w 
gospodarstwie domowym o około 10%. 

2.      Poprawa izolacji cieplnej domu. 

3.      Poprawa komfortu mieszkania dzięki 
stabilnemu poziomowi ciepła. 

4.      Tworzenie nowych miejsc pracy na 
etapie budowy i utrzymania sieci. 

5.      Stworzenie miejsc pracy przy 
konserwacji sprzętu po jego zainstalowaniu. 

6.      Wykorzystanie ciepła z wód 
kopalnianych zmniejszy znacząco emisję 
dwutlenku węgla dla typowego domu. 

7.      Wykorzystanie ciepła z wód 
kopalnianych pozwala na lepsze 
gospodarowanie systemem zalanych 
wyrobisk kopalnianych oraz kontrolę 
zachodzących tam procesów. 

8.      Zwiększanie wartości nieruchomości 
(np. domów). 

9.      Podłączenie domu do ciepłej wody z 
kopalni będzie oznaczało rozkopane ulice w 
pobliżu mojego miejsca zamieszkania, a 
zakłócenia będą trwały około miesiąca. 

10.   Dla całego miasta liczącego kilka tysięcy 
budynków, zakłócenia będą trwały około 
roku. 

11.   Projekty związane z wydobyciem ciepła 
z wód kopalnianych są drogie w budowie i 
będą wiązały się z dodatkowymi 
kosztami/opłatami dla mieszkańców. 

12.   Twoja nieruchomość będzie wymagała 
remontu w celu poprawy jej izolacji. 

13.   Zmiana technologii grzewczej będzie 
wymagała usunięcia dotychczasowych 
instalacji np. kotłów gazowych. 

14.   Grzejniki ciepłej wody będą musiały 
zostać wymienione, co może wiązać się też z 
uciążliwościami remontowymi i 
dodatkowymi kosztami. 

Mine water heat recovery  has different 
consequences. Assess the following 
consequences on a scale from 1 to 10, where 
1 means 'extremely negative' and 10 means 
'extremely positive'. 

 Rows: Random | Columns: Normal 

1.      Reduce household energy bills by 
around 10% 

2.      Improve home energy performance 

3.      Improving the comfort of the apartment 
due to a stable level of heating 

4.      Create new jobs at the construction 
stage 

5.      Create new jobs in maintaining the 
equipment once installed 

6.      Heat from mine waters will significantly 
reduce carbon dioxide emissions that come 
for a typical house 

7.      The use of heat from mine waters allows 
for better management of the system of 
flooded mine excavations and control of 
processes taking place there. 

8.      Increase the value of property or homes 

9.      Connecting your home to the hot water 
from a mine will mean digging up the streets 
near where you live and the disruption will 
last for up to one month 

10.   For a town of several thousand buildings, 
the disruption will last for up to one year. 

11.   Mine water heat extraction projects are 
expensive to build and the costs will need to 
be shared by tax payers or spread amongst all 
energy bill payers. 

12.   Your property will need to be 
refurbished to improve its energy efficiency 

13.   Changing the heating technology will 
require the removal of existing installations 
such as gas boilers. 

14.   The hot water heaters will have to be 
replaced, which may also involve renovation 
work and additional costs. 

15.   If your property or home is included in a 
project you are required to connect to the 
local heating network based on a new 
technology 
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15.   Jeśli Twoja nieruchomość lub dom są 
objęte projektem, konieczne będzie 
podłączenie go do lokalnej sieci grzewczej 
opartej na nowej technologii. 

  

  

S_10 Ogólnie rzecz biorąc, jak oceniasz bilans 
pozytywnych i negatywnych aspektów 
odzyskiwania ciepła z wód kopalnianych? 

1.      Negatywy znacznie przeważają nad 
pozytywami 

2.      Negatywy nieco przeważają nad 
pozytywami 

3.      Negatywy i pozytywy są jednakowo 
wyważone 

4.      Pozytywy nieco przeważają nad 
negatywami 

5.      Pozytywy znacznie przeważają nad 
negatywami 

Overall, how do you feel about the balance of 
positive and negative aspects of mine water 
heat recovery? 

1.       Negatives far outweigh the 
positives 

2.       Negatives somewhat outweigh the 
positives 

3.       Negatives and positives are equally 
balanced 

4.       Positives somewhat outweigh the 
negatives 

5.       Positives far outweigh the 
negatives 

S_11 Bazując na wcześniejszej wiedzy i 
przekazanych tu informacjach, czy dążyłbyś 
(-łabyś) aktywnie do pozyskiwania ciepła z 
wód kopalnianych w swoim domu, gdyby 
taki projekt istniał w Twojej społeczności? 

1.      Tak 

2.      Nie 

3.      Nie wiem 

Based on your previous understanding and 
the information offered here, do you believe 
heating from mine water heat extraction is 
something you would actively pursue for your 
home, if a project existed in your community? 

1.       Yes 

2.       No 

3.       I don't know 

S_12 Dlaczego? 

(filtr) 

Why? 

Ask only if S_11,1,2 
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S_13 Czy Ty lub osoby w Twoim otoczeniu 
pracujecie lub pracowaliście w kopalniach? 
(FILTR, obszar górniczy) 

1.      Ja, sam(a) 

2.      Rodzic(e) 

3.      Dziadek/dziadkowie 

4.      Inne osoby z rodziny 

5.      Znajomi lub przyjaciele 

6.      Sąsiedzi 

7.      Nikt z wymienionych 

Do you or people around you work or have 
worked in mines? 

 

Ask only if S_06,2 - Mining area 

1. Me, myself 
2. My parents 
3. My grandparents 
4. Other people from my family 
5. Friends 
6. Neighbours 
7. None of the these 

S_14 Na ile zgadzasz się lub nie zgadzasz z 
następującymi stwierdzeniami: 

 (FILTR, obszar górniczy) 

1.      Górnictwo wpłynęło na miejscowość, 
w której mieszkam. 

2.      Moja miejscowość ucierpiała w 
związku z zamknięciem kopalni.  

To the extent that you agree or disagree with 
the following statements 

 Ask only if S_06,2 

1.       Mining has influenced the place 
where I live 

2.       The place where I live deteriorated 
due to the closure of the mine 

S_16 W jakim stopniu górnictwo jest częścią 
Twojego życia? 

(FILTR, obszar górniczy) 

1.      Wcale 

2.      W niewielkim stopniu 

3.      Częściowo 

4.      W znacznym stopniu 

5.      Bardzo mocno 

To what extent is mining a part of your life? 

 (FILTR, obszar górniczy) 

1.       Not at all 

2.       Not very much 

3.       Somewhat 

4.       A fair bit 

5.       A great deal 

S_17 Czy uważasz, że pozostałości pogórnicze 
powinny być... 

 

1.      Zachowane 

2.      Ponownie wykorzystane 

3.      Pozostawione samym sobie 

Do you think that post-mining remains should 
be... 

  

1.       Saved 

2.       Re-used 

3.       Left alone 

S_18 Jak ważne jest dziedzictwo górnicze (historia 
i doświadczenie) 

1.       Dla Ciebie 

2.       Dla Twojej społeczności 

How important is the mining heritage (history 
and experience) 

1.       For you 

2.       For your community 
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3.       Dla Polski 3.       For Poland 

S_19 W jakim stopniu zgadzasz się lub nie 
zgadzasz się ze stwierdzeniami dotyczącymi 
terenów górniczych w województwie, w 
którym mieszkasz? 

 

1.      Czynią ten obszar szczególnym 

2.      Dostarczają mi ważnego związku z 
historią tego obszaru 

3.      Sprawiają, że czuję się dumny(a) z 
mojej okolicy 

4.      Wiążą się z historią moją i/lub mojej 
rodziny 

5.      Są dla mnie czymś wstydliwym 

How much do you agree or disagree with 
these statements about the mining which 
took place in your local area? 

 

1.       It made this area special 

2.       It provides me with an important 
connection to this area's history 

3.       It makes me feel proud of my local area 

4.       It provides a link to my, or my family's, 
history 

5.       It is something shameful to me 

  

S_20 Chcielibyśmy teraz zapytać o Twoje poglądy 
na temat jakości życia w okolicy, w której 
mieszkasz. 

1.      Bardzo zła 

2.      Zła 

3.      Ani dobra, ani zła 

4.      Dobra 

5.      Bardzo dobra 

In general, how would you describe the 
quality of life in your area? 

1.      Very poor, 

2.      Poor, 

3.      Fair, Good, 

4.      Very good, 

5.      Excellent 

S_21 Jaki wpływ na jakość Twojego życia ma 
lokalna gospodarka? 

  

1.      Zdecydowanie obniża jakość 

2.      Raczej obniża jakość 

3.      Ani obniża ani podnosi jakości 

4.      Raczej podnosi jakość 

5.      Zdecydowanie podnosi jakość 

What is the impact of the local economy on 
your quality of life? 

1.      Greatly decreases quality, 

2.      Slightly decreases quality, 

3.      Little effect, 

4.      Slightly increases quality, 

5.      Greatly increases quality 
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S_22 Jakie, Twoim zdaniem, są możliwości 
zatrudnienia w Twojej okolicy? 

1.      Bardzo słabe 

2.      Słabe 

3.      Średnie 

4.      Dobre 

5.      Bardzo dobre 

How good do you feel employment 
opportunities are in your area? 

1.      Very poor, 

2.      Poor, 

3.      Fair, Good, 

4.      Very good, 

5.      Excellent 

S_23 Czy uważasz, że dotychczasowe zamknięcia 
kopalń węgla w Polsce poprawiły jakość 
życia ludzi? 

  

1.      W okolicy, w której mieszkasz 

2.      W powiecie, w którym mieszkasz 

3.      W całej Polsce 

On balance, how did the closure of the coal 
mines improve peoples’ quality of life? 

1.      In the local area where you live 

2.      In the county where you live 

3.      In Poland 

  

S_24 W jakim stopniu zgadzasz się lub nie 
zgadzasz się z poniższymi stwierdzeniami 

1.       Ludzie tacy jak ja w przeszłości zawsze 
byli włączani w proces podejmowania 
decyzji o planowaniu przestrzeni, która ich 
dotyczyła. 

2.       Jestem zadowolony z istniejącego 
procesu podejmowania decyzji dotyczących 
mojej okolicy. 

To what extent do you agree or disagree with 
the following statements 

1.      People like me in the past have always 
been involved in the decision-making 
process of planning the space that affected 
them 

2.      I am satisfied with the existing 
decision-making process for my area 

S_25_1 W jakiego rodzaju budynku mieszkasz? 

1.      Dom jednorodzinny 

2.      Dom w zabudowie wielorodzinnej (np. 
bliźniak, zabudowa szeregowa) 

3.      Blok 

4.      Kamienica 

5.      Inne 

What kind of building do you live in? 

  

1.      Single-family house 

2.      Multi-family house (e.g. semi-detached 
house, terraced house) 

3.      Block of flats 

4.      Tenement house 

6.      Other 
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S_25_2 Które stwierdzenie najlepiej opisuje sytuację 
mieszkaniową Twoją/Twojej rodziny? 

1.      Jestem /jesteśmy właścicielami 
nieruchomości 

2.      Wynajmuję / wynajmujemy nasz 
dom/mieszkanie 

3.      Mieszkam(y) w mieszkaniu socjalnym 

4.      Mieszkam(y) w mieszkaniu 
komunalnym 

5.      Mieszkam(y) w mieszkaniu 
spółdzielczym 

6.      Mieszkam(y) w lokalu służbowym 
/pracowniczym 

Which statement best describes the housing 
situation of your family? 

  

1.  I own the house I live in 

2.  I rent my house I live in 

3.  I live in a social housing unit 

4.      I live in a council apartment 

5.      I live in a cooperative apartment 

6.      I live in a business premises 

S_25_3 
Jakiego rodzaju paliwo jest stosowane do 
ogrzania Twojego budynku? 

1.      Węgiel 

2.      Ekogroszek 

3.      Miał węglowy 

4.      Olej opałowy 

5.      Gaz ziemny 

6.      Gaz LPG 

7.      Biomasa (drewno, pelety) 

8.      Energia elektryczna 

9.      Inne, jakie…? *Open 

10.   Mój dom jest przyłączony do sieci 
ciepłowniczej 

11.   Nie wiem 

What kind of fuel is used to heat your 
building?  

1.      Coal 

2.      Eco-pea coal 

3.      Fine coal 

4.      Heating oil 

5.      Natural gas 

6.      LPG gas 

7.      Biomass (wood, pellets) 

8.      Electricity 

9.      Other, what...? *Open 

10.   My house is connected to the district 
heating network 

11.   I don't know 

S_26 Myśląc o zeszłej zimie powiedz, czy 
ogrzewanie w Twoim domu / mieszkaniu 
zapewniało Ci satysfakcjonujący poziom 
ciepła? 

1.      Tak 

2.      Nie 

Thinking back to last winter, when the 
weather was cold, did your heating keep you 
comfortably warm at home? 

1.      Yes 

2.      No 
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S_27 Jak oceniasz koszty ogrzewania w Twoim 
domu/mieszkaniu? 

1.      Bardzo wysokie 

2.      Raczej wysokie 

3.      Ani wysokie, ani niskie 

4.      Raczej niskie 

5.      Bardzo niskie 

6.      Trudno powiedzieć (np. nie ja opłacam 
rachunki) 

How do you assess the heating costs in your 
house/apartment? 

1.      Very high 

2.      Rather high 

3.      Neither high nor low 

4.      Rather low 

5.      Very low 

6.      It is difficult to say (e.g. I do not pay 
the bills) 

S_28 Czy Ty lub Twoja rodzina kiedykolwiek 
inwestowaliście w rozwiązania, które miały 
zmniejszyć koszty ogrzewania? 

1.      Tak 

2.      Nie 

3.      Nie wiem 

Have you or your family ever invested in in 
solutions to reduce heating costs? 

  

1.      Yes, 

2.      No, 

3.      Don’t know 

S_30 Teraz chcielibyśmy dowiedzieć się czegoś na 
temat Twoich poglądów o środowisku. W 
jakim stopniu zgadzasz się lub nie zgadzasz 
się z poniższymi stwierdzeniami? 

1.       Twierdzenia, że działalność człowieka 
zmienia klimat, są przesadzone. 

2.       Jestem przekonany, że zmiany 
klimatyczne naprawdę zachodzą. 

3.       Dowody na zmiany klimatu są 
niewiarygodne. 

4.       Zmiany klimatu to tylko naturalne 
wahania temperatur na Ziemi. 

5.       Media często przesadnie alarmują o 
takich kwestiach jak zmiany klimatu. 

To what extent do you agree or disagree with 
the following statements? 

1.      Claims that human activities are 
changing the climate are exaggerated 

2.      I am convinced that climate change is 
really happening 

3.      The evidence for climate change is 
unreliable 

4.      Climate change is just a natural 
fluctuation in the earth’s temperatures 

5.      The media is often too alarmist about 
issues like climate change 
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S_31 W jakim stopniu zgadzasz się lub nie 
zgadzasz się z poniższymi stwierdzeniami? 

1.       Podejmowanie działań na rzecz 
ochrony środowiska jest ważną częścią 
mojego codziennego życia. 

2.       Opisał(a)bym się jako osobę, która dba 
o środowisko 

3.       Chciał(a)bym, aby moja rodzina lub 
przyjaciele myśleli o mnie jak o kimś, kto 
troszczy się o sprawy środowiska 

4.       Robienie czegokolwiek dobrego dla 
środowiska jest zbyt trudne. 

To what extent do you agree or disagree with 
the following statements? 

  

1.      Taking action to protect the 
environment is an important part of who I am 

2.      I would describe myself as an 
‘environmentalist’ 

3.      I would want my family or friends to 
think of me as someone who is concerned 
about environmental issues 

4.      It is just too difficult to do anything for 
the good of the environment 

  

S_31_new W tej części przedstawione są opisy ludzi. 
Przeczytaj każdy opis i wskaż na ile opisana 
osoba Ciebie przypomina lub nie. 

1.      To ważne dla niego / niej, żeby 
zapobiegać zanieczyszczeniu środowiska 
naturalnego 

2.      To ważne dla niego / niej, żeby chronić 
środowisko naturalne 

3.      To ważne dla niego / niej, żeby 
szanować przyrodę 

4.      To ważne dla niego / niej, żeby być w 
łączności z przyrodą 

5.      To ważne dla niego / niej, żeby każda 
osoba miała takie same szanse 

This section presents descriptions of people. 
Read each description and indicate to what 
extent the described person resembles you or 
not? 

  

1.      It is important for him to prevent 
environmental pollution 

2.      It is important for him to protect the 
environment 

3.      It is important for him to respect nature 

4.      It is important for him to be in touch 
with nature 

5.      It is important to him that every person 
has the same chances  

S_32 Na początku tego badania zapytaliśmy o to, 
co przyszło Ci do głowy, gdy przeczytałeś(aś) 
słowa "geotermalne wody kopalniane". Co 
teraz przychodzi Ci do głowy? 

At the beginning of this study, we asked what 
came to your mind when you read the words 
'geothermal mine waters'. What comes to 
your mind now? 

*Open  
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S_33 Teraz, kiedy myślisz o odzyskiwaniu ciepła z 
wód kopalnianych, jakie są podstawowe 
rzeczy, z którymi to kojarzysz? Wybierz 
maksymalnie 2 odpowiedzi. 

 

1. Energia odnawialna 
2. Ponowne wykorzystanie kopalń 
węgla 
3. Oszczędność kosztów energii 
4. Ciepłe domy 
5. Uciążliwości związane z budową na 
terenie lokalnym 
6. Wysokie koszty 
7. Ograniczenia wyboru dostawcy 
energii  
8. Inne (proszę określić)… *Open 
*Fixed 

Now when you think about recovering heat 
from mine waters, what are the basic things 
you associate it with? Choose maximum 2 
answers. 

 

1. Renewable energy 
2. Reuse of coal mines 
3. Saving energy costs 
4. Warm houses 
5. Nuisance from construction on a local 
site 
6. High costs 
7. Restrictions on the choice of energy 
supplier  
8. Others (please specify)... *Open *Fixed 
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