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[bookmark: _Toc67954029]Global Scene
The world faces unprecedented changes on a global scale like Climate Change and the recent Covid-19 Pandemic crisis. Those can influence the way we organise our lives and affect entire communities. They often become drivers for significant shifts in obtaining essential resources like energy or how we secure present and future generations’ health and well-being.
Those global efforts are often supported with international agreements, including international agendas such as The United Nations 2030 Agenda for Sustainable Development (2015) (World Health Organization, 2017) or Climate Change-driven agreements on drastic global reductions of CO2 emissions (UNFCCC, 2015, 2016). 
Those commitments, often biding on the Member States, resulting in an enormous global investment in renewable, clean energy, seeing countries like China and U.K. investing $83.4 and $5.3 billion respectively (Welsh Government, 2018; Statista, 2019). Impressively, there are currently 21,666 thousand wind farms in operation in 127 countries worldwide (The Wind Power, 2021).   
International Energy Agency stated that in 2020 global capacity of net wind capacity reached 65 G.W. (8% increase to the last year) despite some Covid-19 measures causing disruptions in the supply chain “Annual global wind power additions in 2023-25 will range from 65 G.W. to 100 GW (International Energy Report, 2020). Importantly, onshore wind farms are still high on the agenda despite the global drive for much larger, more efficient offshore types. 

[bookmark: _Toc67954030]The U.K.
United Kingdom has made an ambitious commitment to reduce their CO2 emission to ‘net zero’ level (in relation to 1990 levels) by 2050 and combined with the new 2020 post-pandemic plans to ‘Built Back Better’ through ‘Building Back Greener’ strategy it is striving to become a World Leader in clean wind energy production by 2050 (Department for Business Energy and Industrial Strategy, 2019; The Institute for Government, 2020; U.K. Government, 2020). 
The government’s official data has revealed that renewable energy made up 47% of the U.K.’s electricity generation in the first quarter of 2020. In total, wind power generated 30% of the U.K.’s electricity in the first quarter (Ambrose, 2020). Prime Minister Boris Johnson has announced to invest £160 million in order to quadruple U.K.’s windfarm electricity generation capacity by 2030 (Reuters (London), 2021).

[bookmark: _Toc67954031]Wales 
To reach the 2030 targets, Wales needs to install an additional 1.6-1.8 Giga Watts of renewable energy capacity, and the official plans include mainly onshore and offshore wind and solar, with consideration of the high-tech tidal power (Welsh Government, 2018).
There are large clusters of operational onshore wind farms (W.F.) already installed in Wales, spread across the entire country. However, the largest aggregates of wind turbines are in South Wales, post-industrial and post-mining territories. Over 40 W.F. with above twenty being a large scale project (up to even 76 installed turbines) are located within the southern regions (Figure 1) (Welsh Government, 2015, 2018). 
It is essential to mention that W.F. infrastructures do take up a vast amount of land as most wind farm projects require at least 60 acres of land (the equivalent of 30 football pitches) per megawatt Mega Watt of electricity produced. Standard WF usually occupies 25-40 acres of land per turbine (The Renewable Energy Hub, 2018).
                 [bookmark: _Toc67954101]Figure 1 Wind Farms Locations in Wales (Mapped Clusters Showing Larger Aggregates) (Welsh Government, 2015).

[bookmark: _Toc67954102]Figure 1 Wind Farms Locations in Wales (Mapped Clusters Showing Larger Aggregates) (Welsh Government, 2015).


Finally, is the fact that those large scale W.F. projects, which often include significant extensions of already existing projects in South Wales, have not been welcomed very enthusiastically by the ‘Valley’ communities. The mainstream media widely commented on those plans, including the likes of the BBC or Wales Online, informing that W.F.'s common perceptions are ‘’scars on the landscape’’ (Hulton, 2019; Levis, 2020). 

[bookmark: _Toc67953747][bookmark: _Toc67954032]1.1 Rationale/Contribution/Innovation

[bookmark: _Toc67954033]Observed Phenomenon (Contribution) 
Firstly, an interesting local observation was made during the pandemic when Covid-19 measures were up in place. Many ‘Valleys’ residents in pursuit of locally available and accessible green spaces were visiting local onshore W.F. infrastructures, which became crowded with joggers, MTB bikers, dog walkers, and families looking for access to fresh air away from the city traffic (Figure 2). 
It can be hypothesised that the observed phenomenon could be an indicator for a significant perception change regarding the W.F., possibly worth further investigating (‘first of its kind’ research in the post-pandemic, local situation). Some Welsh Government studies suggest that perception-based surveys concerning W.F. and tourism are a well under-researched topic in Wales (Welsh Government, 2015). 
 [bookmark: _Toc67954103]Figure 2 Tourist Visiting Pen y Cymoedd Wind Farm During Covid-19 Crisis (Matt Morga, 2021).

[bookmark: _Toc67954104]Figure 2 Tourist Visiting Pen y Cymoedd Wind Farm During Covid-19 Crisis (Matt Morga, 2021).

[bookmark: _Toc67954034]‘Bad Press’ (Opportunity)
Secondly, W.F. infrastructures can have a significant environmental impact, including social and economic, on the agenda in recent times (Levis, 2020). They are often erected in post-industrial, post coalmine, spoiled land of a relatively small value. Moreover, as mentioned in the 1.0 Introduction chapter, large scale onshore W.F., especially those located in post-coalmine South Wales territories, are getting ‘bad press’ in recent years and are face growing local opposition. Perhaps, through the pandemic crisis and the suggested positive perception change, the overall negativity could be reversed and taken advantage of.

[bookmark: _Toc67954035]Technicalities (Innovation) 
Thirdly, W.F. is usually placed in spectacular, hilly areas, and only 3% of that land is used for the placement of wind turbines and other supporting infrastructure’ (Landmark Dividend LLC, 2021). As the W.F. often incorporate sections of woodland, Public Rights of Ways, public footpaths, bridleways, fire roads and hiking paths into their road access system, there is around 97% of that land left for other uses, which presents a vast potential for other activities. 
It is essential to mention that many wind farms are usually decommissioned after the contracted 20–25-year period. This research into public perception shifts could potentially give some ideas for managing those lands (post-decommissioning phase) and preventing reverting to the unfavourable state in the future through, e.g. better Public Participation (Welsh Government, 2018; Arcus Consultancy Services Ltd, 2019).

[bookmark: _Toc67954036]Timely Project 
This research topic falls in line with the Well-being of Future Generations (Wales) Act 2015, a legal document in Wales. It calls for ‘’more resilient, equal and healthy-active Wales’’, demanding better access to green spaces and promoting an active lifestyle (Welsh Government, 2019). Due to the nature of the Covid-19 pandemic, the interest in a more active, healthy lifestyle is on the rise as never before (Lemmey, 2020). Moreover, the latest scientific research related to the Covid-19 crisis highlights the importance of access to green spaces during lockdowns for health and well-being benefits (Geary et al., 2021; Pouso et al., 2021). All the above make this research topic timely and relevant.    




[bookmark: _Toc67953748][bookmark: _Toc67954037]2.0 Brief Literature Review

[bookmark: _Toc67954038]Perception of Wind Farms (W.F.)
The general perception of clean, renewable energy infrastructures in the U.K. is positive as around 73% of the British public supported onshore W.F. according to ComRes poll (Carrington, 2016). In Wales, however, the situation varies as there is growing robust, local opposition in post-industrial, most deprived areas of South and Mid-Wales where many proposals for W.F. extensions are perceived as ‘’widespread industrialisation’’ therefore continuity in the destruction of the Welsh landscape (Kipperberg et al., 2019; Levis, 2020). 
Several Welsh campaigners warn that making W.F. clusters even more dense can only be perceived as ‘‘giant scars on the landscape’’ (Joshi, 2017; Hulton, 2019). An interesting study from a decade ago has strongly emphasised that ‘’aesthetic perceptions (both positive and negative), are the strongest single influence on individuals’ attitudes towards wind power projects’’ (Warren et al., 2011, p:2)
Nevertheless, there are examples of countries, like, e.g., Slovakia, looking at W.F. from a different angle. They are promoted as modern eco-designed attractive elements of ‘industrial tourism’ in selected areas. According to (Beer, Rybár and Kaľavský, 2018) paper, when visitor centres are built in carefully selected locations linked to a particular type of renewable energy (especially geothermal and W.F.), it can attract ‘’significant numbers of visitors in tens of thousands’’ yearly.
[bookmark: _Hlk67917662]Historically, the first U.K.’s W.F. was constructed in Cornwall in 2001, and within the first few years, it was visited by 350,000 tourists (Iberdrola SA, 2015). Moreover, in countries like the U.S., W.F. is perceived and managed as prominent tourist and sports attractions even today. For example, in Searsburg (Massachusetts), W.F. is listed as ‘’local tourist attractions’’ being used as climbing features to enjoy the spectacular views of Boston as well as for educational and informational purposes. Meanwhile, in Michigan, W.F. infrastructures are promoted as ‘’best windmill viewing locations’’ and attract organised bicycle tours annual running and mountain biking competitions (Iberdrola S.A., 2015). It shows the tremendous socio-economic potential of those venues.  
Interestingly, W.F.'s great potential (i.e., an advantageous combination of excellent location and green infrastructure) has been rehabilitated lately in the W.F. Environmental Statements presented to The Planning Inspectorates. For example, in the latest (2020) Upper Ogmore W.F. in Wales, the ‘Socio-economics, Recreation and Tourism’’ chapter emphasise the accessibility of W.F. allowing for people’s interaction and enjoyment is a key priority (Res, 2020).


[bookmark: _Toc67954039]Scientific Research
Since 2011 the scientific research pointed out that the debate on W.F. acceptance was always poorly researched and “short on evidence” (Warren et al., 2011). Similarly, in Wales, some researchers point out that W.F. perception is ‘’lacking peer-reviewed academic research’’ (Welsh Government, 2015, p:42).
The majority of the researchers focus on socio-demographic factors or the direct economic impact of W.F. on tourism (Beer, Rybár and Kaľavský, 2018; Tverijonaite, 2020. There is a lack of research linking it to links with W.F. green infrastructure attracting more regular, local community activities including sports or dog walking as well as substituting for National Parks during the pandemic crisis. Also, the influence of the Covid-19 pandemic on perceptions of W.F. infrastructures has not been much researched as it is an entirely brand-new influencing factor. (Sayed et al., 2021) stresses that incorporating strategic planning that can stimulate public engagement with the local community is key to a more positive W.F. perception.
Interestingly, much of the latest research is related to Covid-19 restrictions affecting access to green spaces within urban and rural communities. Scientists reveal that ‘lockdown restrictions’ can make humans access to nature (crucial for mental health and well-being) unevenly distributed throughout the U.K., mainly affecting those more deprived communities. They are also calling for improvements and action to reduce those inequalities in the future (Geary et al., 2021; Pouso et al., 2021). Once again, W.F. infrastructures located within those areas could actually prove very useful.
Lastly, It is essential to mention that various factors can influence W.F.'s perception positively or negatively. Those are location, the proximity of other parks and attractions, demographics, lack of education on renewables, also poor public participation and imperfect mitigation measures within an EIA process. Notably, ‘public participation is found to be a single key factor among the others that has the most substantial influence (Rand and Hoen, 2017; Beer, Rybár and Kaľavský, 2018; Guan and Zepp, 2020).









[bookmark: _Toc67953749][bookmark: _Toc67954040]3.0 Aim & Objectives 

[bookmark: _Toc67954041]The Aim

The project aims to investigate the significance of the Covid-19 pandemic’s influence on the public perception and visitor profile of wind farms in the South Wales region.

[bookmark: _Toc67954042]Objectives

1. Desktop study to determine a typical/average visitor profile of traditional U.K. parks and their influencing factors by collating secondary data from local parks visitor surveys conducted before 2020 (before pandemic) [Data on visitors are only available from local country parks; however, it is the same demographic, identical process of data collection].

2. To examine/investigate the current (post-pandemic) wind farm visitor profiles and their influencing factors (e.g., ‘lockdown restrictions’) and correlate them with desktop study results for highlighting potential differences, similarities and patterns that can influence the perception of W.F.   

3. Evaluate the significance of the obtained results to confirm/or negate the correlation of pandemic restrictions and the positive wind farm perception shift.


[bookmark: _Toc67953750][bookmark: _Toc67954043]4.0 Proposed Methods

[bookmark: _Toc67954044]Site Location (Why?) 
There are over forty (40) W.F. sites to choose from in the South Wales region. However, accessing those might prove to be a challenge if pandemic restrictions are strengthened again. There are three major sites chosen for data collection (Figure 3). Those sites cover an excellent mixture of different characteristics to make them the most representative of the entire region. They were chosen to include a balanced spectrum of location types and associated factors that may influence the obtained data, including location (rural/urban), terrain (landforms), demographic indicators, the proximity of towns and villages, national parks and many more. Notably, relatively easy access to the sites (practicality) has also played a big part for the researcher (Brudermann 2020, Zaman and Posch, 2019).  

Site 1 (Fig.3)
Pen y Cymoedd Wind Farm Limited (Grid ref.: 51.7149880172, -3.559309466) (Google Maps, 2021) (Top of the map). The largest in the region (76 turbines), operational since 2017, located in hilly terrain (600m above sea level) in the middle of nowhere. Adjacent is a busy, popular road connecting Rhondda Valleys with Brecon Beacons National Park. Deprived region (post-mining communities).
Site 2 (Fig.3)
[bookmark: _Hlk67925994]Llynfi Afan Wind Farm (Grid ref.: 51.6510249846, -3.56419842265) (Google Maps, 2021) (Middle on the map). 
It consists of 12 turbines (smaller site), a part of a larger cluster called Renewable Energy Park. It is in a very hilly area, near the highly used road connecting Swansea-Port Talbot (coastal regions) and Rhondda Cynon Taff, smaller towns/villages with the famous MTB Afan Park.  
  Site 3 (Fig.3)
Graig Fatha Wind Farm (Grid ref.: 51.5666694435, -3.45174390744) (Google Maps, 2021). 
This WF I part of a more significant aggregation (37 turbines) above Coedely town. Built-in 2018, it is located closer to biggest Welsh towns (Bridgend, Cardiff) and adjacent to the M4 motorway. Also, it is in a less hilly area, much closer to flatter, more affluent parts of South Wales, unlike the other two.[bookmark: _Toc67954105]Figure 3 Google Maps Showing a Fragment of Rhondda Cynon Taff Council Map in the South (Sourced at: Wales Https://www.google.com/maps/search/wind+farm/@51.6103463,-3.6771687,11z).

The advantage of having chosen three data collection sites is that if the lockdown restrictions are heavily increased, the Llynfi Afan Wind Farm (closest to the researcher's residence) can always be used as a back-up site. 


[bookmark: _Toc67953751][bookmark: _Toc67954045]4.1 Methodological Review          

First is a desktop study of local country/county parks’ visitor surveys (secondary Data) to be conducted to determine a typical visitors’ profile of an average local park.  Minimum of ten parks (out of over twenty located in South Wales) surveys to be collated and researched (they are plentiful available online).
Data to be collated and average visitor profile determined concerning various influencing factors (age, gender, location, visitors’ numbers, preferred activity, frequency of visits and many more) (Sataloff, Johns and Kost, 2019). ‘The sequence of criteria presented for analysis would be chosen according to ‘standard parks surveys methodology’ (Sæpórsdóttir and Hall, 2018). Results would be later compared with data recorded in a primary survey for further analysis. 
Parks surveys have advantages over extensive W.F. surveys as there are many available online being conducted in the South Wales region and are very similar in structure but much smaller (more applicable for the purpose of this dissertation).  
 
The second is an investigation of public perception of the windfarms during the pandemic crisis through examining factors influencing the observed increased visitor numbers. 

[bookmark: _Toc67954046]Questionnaire Survey Review
[bookmark: _Hlk67943861]Among the most common ways of assessing the onshore wind public perception are questionnaire surveys (self-administered or face-to-face, open-ended, close-ended, or non-visitor surveys (e.g., online), observations, interviews (by post) (Sæpórsdóttir and Hall, 2018; Thomson and Kempton, 2018; Brudermann, Zaman and Posch, 2019; Guan and Zepp, 2020). 
Although the self-administered questionnaire in Pandemic times sounds rational, passing-by visitors often produce a number of incomplete questionnaires or filled by underage respondents (ethics), which have to be excluded from the sample. 
A face-to-face questionnaire survey was chosen to assess W.F.'s public perception during a pandemic (primary data collection). Some of the key advantages are a high response rate and both parties' opportunity to ask supplementary questions. Also, reasonably high quality and quantity of Data is guaranteed due to minimising common misunderstandings (Warren et al., 2011).
The author will utilise a questionnaire survey consisting of 25-30 questions (primarily close-ended questions based on a five-point Likert scale including a few open-ended). Also, 5-10 minutes of surveys are specified for this task as, according to the park visitor surveyors, they are most effective when applied in W.F. environments (Slaughter, 2017; Brudermann, Zaman and Posch, 2019). 
Additionally, according to the researchers, visitors can sometimes be selected (targeted) for questionnaire surveys (e.g. to include respondents with balanced gender representation and across the age spectrum) (Silva and Delicado, 2017). Also, targeting specific groups, e.g. MTB bikers representing a new, sizeable growing group of users) can be beneficial if determining new trends/patterns (Slaughter, 2017; Brudermann, Zaman and Posch, 2019). 
 
[bookmark: _Toc67954047]Sample Size 
Size samples among various perception studies vary from 30 to several thousand, where 30 is considered too small to be representative. A commonly agreed minimum is 50 samples as, according to the research, it allows for better statistical analysis (normal distributions, multiple regressions) (Tverijonaite, 2020). The most common size number varies between 100 to 600 and up to 1000 samples in slightly bigger studies (at least 3 to 4 months long, however, mostly carried out in a seasonal pattern) (Tverijonaite, 2020).
The 100-150 questionnaire sample size seems to be accepted in smaller windfarm perception studies (2 weeks to 3 months long). Therefore, this will be a chosen standard for this study  (Sæpórsdóttir and Hall, 2018; Brudermann, Zaman and Posch, 2019). 

[bookmark: _Toc67954048]Interviews
The idea is to conduct few interviews with wind farm managers/head engineers and perhaps the local shop owners to confirm/disprove potential observations and results. It would be an additional form of data collection, highly depending on the pandemic restrictions' situation (to be confirmed). 
[bookmark: _Hlk66703914]The proposed form is semi-structured Interviews. According to (Qualitative Research Guidelines Project, 2008; Silva and Delicado, 2017), the Key advantage of the semi-structured interview is that they ‘’give a clear set of instructions for interviewers and can provide reliable, comparable qualitative data’’ so are highly recommended when preceded by observation (the interviewer has to be reasonably knowledgeable on the research subject). 

[bookmark: _Toc67953752][bookmark: _Toc67954049]4.2 Some Alternatives (In Case Stringent Covid Restrictions in Place)

[bookmark: _Toc67954050]Observations of W.F. Visitors
In case of limited time and restricted numbers of W.F. visits due to recurring ‘lockdowns’, a visitor observation to be conducted by the ‘assistant researcher’ to assist the survey regarding the visitor profile data (to be specified in the later stage). Some key advantages of supplementary observations are that they can help shorten the face-to-face conversations (e.g., help avoid asking sensitive questions like gender, average age and other) (Sataloff, Johns and Kost, 2019). Those can prove to be very useful in times of pandemic chaos by simply making data collection more efficient. 
[bookmark: _Toc67954051]Online Survey
Alternatively, if unable to visit W.F. sites, there is an option of using an Amazon Mechanical Turk (a crowdsourcing internet marketplace tool), which is entirely unanimous. This website-based software enables to perform research cheaply and quickly, where the researcher (or “requester”) can provide a small reward to the participant for completing the survey. The exemplar “Wind Energy Public Perception Survey” was conducted on 712 participants, including four to seven questions (in each group) regarding the three significant impacts that can change resident’s perception of wind technology: Social, economic and environmental. The online questionnaire survey consisted of Multiple-choice closed-ended questions (based on a five-point Likert scale survey utilising scale, e.g., ‘strongly disagree to strongly agree’ including a small number of open questions) (Stein, 2013; Sæpórsdóttir and Hall, 2018).  


[bookmark: _Toc67953753][bookmark: _Toc67954052]5.0 Anticipated Results and Limitations

Questionnaire data (quantitative) will be compared and correlated with desktop study data (secondary), which might highlight statistical differences between factors influencing perception and visitors’ actions during a pandemic crisis. Results and further statistical analysis (t-test, ANOVA, including a Purist sScale to compare demographics between sites) might show lockdowns to have considerable influence on perception shifts (Sæpórsdóttir and Hall, 2018).
Open-ended questions need to be encoded (ten main categories related to economic, social and environmental factors) reflecting the most common answers and percentages which should help to quantify collected answers for statistical analysis (Sæpórsdóttir and Hall, 2018). Those further statistical analysis might help evaluate the nature of observed perception changes (if more of a permanent character).
Additionally, it is essential to fill up the Ethics Form (separate task), organise site entrance passes (if required for researchers) as new additional Covid-19 safety measures may apply.
[bookmark: _Toc67954053]Some Limitations:
· ’Convenience sample’ issue (‘The full representativity cannot be assumed’) (Brudermann, Zaman and Posch, 2019).
· Potential future Covid-19 restrictions may affect the research timetable.
· An attitude of visitors/respondents to someone approaching and asking questions may influence the quality of answers.
· This research will not inform on increasing environmental pressures like littering, trespassing, or trampling (maybe a potential research topic on its own).  
· Summer, hot weather combined with the eased restrictions may also influence the research results. 
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