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Abstract
This research proposal investigates the effectiveness of Natural Resources Wales in its potential to oversee and develop tidal energy projects, focusing on whether such projects should be run by the public or private sector. Tidal energy is a promising opportunity for Wales to expand its renewable energy mix and achieve its net zero emissions targets. However, concerns have been raised regarding the suitability of regulatory bodies in Wales to understand, assess and mitigate the environmental impact of tidal energy. A qualitative research study will be undertaken, from a interpretivist standpoint and utilising semi-structured interviews with Natural Resources Wales stakeholders to explore current practices, perspectives and challenges on public sector involvement in tidal energy development. Thematic analysis and inductive coding will be used to identify themes and patterns in the data. Time constraints can limit the scope of the primary research to Wales, yet secondary research on tidal energy projects overseas essential will support the data analysis. This study concludes and makes recommendations on an effective approach for tidal energy development in Wales.   
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[bookmark: _Toc163122766]1.0 Introduction 
Tidal energy is a renewable energy opportunity in Wales to achieve net zero. Wales boasts some of the highest tidal ranges in the world, particularly in the Severn Estuary and Swansea Bay, which can offer a reliable and predictable source of energy (Roche et al, 2016). The Swansea Bay tidal lagoon proposal was set to be funded by both the UK and Welsh governments, however after these plans fell through an alternative option of a privately funded proposal by ‘Tidal Power plc’ (Vaughan, 2019). This example sets the base for the research in determining whether publicly or privately run tidal energy projects are more effective. Examining Natural Resources Wales’s (NRW) role in overseeing tidal energy projects and how effective they are in doing so will be integral in determining the effectiveness of a publicly run organisation in its environmental management. To find this out interviews with Natural Resources Wales employees will be conducted to gain an understanding of where limitations lie in publicly run environmental projects and what can be done to improve, gaining insights into how private companies differ from Natural Resources Wales and whether the participants have worked alongside private companies in collaborative projects.         
[bookmark: _Toc163122767]1.1 Aims and objectives 
The primary aim of the research is to critically examine the role of the public sector, in this case Natural Resources Wales, in the development and management of tidal energy projects in Wales. 
The research question is therefore
Should tidal energy projects be run by the public sector?
In order to address this question, the study has the following secondary aims:
· Analyse the current effectiveness of Natural Resources Wales in the development and oversight of tidal energy projects and similar projects in Wales
· Explore the benefits and challenges of public sector involvement in tidal energy development compared to the private sector 
· Examine perspectives on the effectiveness of existing policies and regulations related to tidal energy projects in Wales 
Hypothesis: Tidal energy projects that are managed by the public sector can offer greater societal benefits and environmental sustainability when compared to the private sector. However, it is imperative to acknowledge that the public sector faces significant challenges and limitations through financial constraints and political barriers. This is supported by the primary research which express a favorable view on previous environmental projects yet agree there are ways Natural Resources Wales can improve to become more environmentally sustainable. This argument is further supported by previous literature suggesting that although there are several valid criticisms of Natural Resources Wales, in theory the public sector has a better understanding of the needs and wants of the communities the projects are operating in. 
[bookmark: _Toc163122768]2.0 Literature Review 

[bookmark: _Toc163122769]2.1 The effectiveness of Natural Resources Wales 
The role of Natural Resources Wales as stated in the Environment (Wales) Act 2016 is to “pursue sustainable management of natural resources” (Natural Resources Wales, 2016). However, their effectiveness in doing so can be questioned. NRW was formed in April 2013 after a merger of three public bodies in Wales consisting of: The Countryside Council for Wales (CCW), the Environment Agency Wales (EAW), and the Forestry Commission Wales (FCW), (Lewis 2015). Reasons for the restructuring of public environmental bodies in Wales centered around a reduction in costs, the Welsh Government claimed the new body could produce savings of £158 million over ten years (BBC, 2011). The rationale for the merger has led to criticism due to Welsh Governments priority on cost saving as opposed to effective management of natural resources. The statutory duties imposed on NRW relating to nature conservation are far weaker than that of the former CCW which has led to conflict. The initial board of Natural Resources Wales did not include any representatives from the FCW (Lewis, 2015). There are also conflicts within Natural Resources Wales due to cultural differences and aims between different regions in Wales and different interpretations on parts of environmental policy like the Well-being of Future Generations Act 2015. An example of this being a greater importance on the preservation of the Welsh Language in Gwynedd and Ynys Mon where there is a larger proportion of Welsh speakers compared to Cardiff or Swansea causing less cohesion between public bodies across Wales (Jones et al, 2020). Natural Resources Wales has the duty to safeguard the Well-being of Future Generations as environmental conservation in Wales must be in line with the targets and goals of the Wellbeing of Future Generations (Wales) Act 2015. It can be difficult to effectively examine the effectiveness of Natural Resources Wales if they are only as effective as the policy they follow (Jenkins, 2018). 
Natural Resources Wales often collaborates with the private sector during environmental projects. An example of this being the Pen Y Cymoedd wind energy project in the Neath valleys which was developed by Vattenfall a Swedish energy company and regulated by Natural Resources Wales (Vattenfall, 2020). Despite this collaborative project being praised for its success in being a significant green energy project. The Morlais tidal Stream Energy project is run as a joint operation between Natural Resources Wales and Menter Mon a local social enterprise based in Anglesey, where the tidal project is located (Robins et al, 2017). project has been criticised by a local RSPB nature reserve for its lack of concern for bird populations in the area (Kudelska, 2019). Collaboration between Natural Resources Wales and the private sector can cause disputes due to the differences in goals and motivations. An example of this is the Morlais tidal Stream Energy project which is run as a joint operation between Natural Resources Wales and Menter Mon a local social enterprise based in Anglesey, where the tidal project is located (Robins et al, 2017).The project has been criticised by a local RSPB nature reserve for its lack of concern for bird populations in the area (Kudelska, 2019). However, collaborations such as these have become an important feature of public service delivery (Rhodes, 1996). 
[bookmark: _Toc163122770]2.2 The effectiveness of the public sector
There are several examples of large innovative infrastructure projects have been run successfully by the public sector. A good example the Three Gorges Dam in the Yangtze River in China, the world's largest power station. The dam has been praised for providing clean energy without greenhouse gas emissions and reductions in flood risk to nearby communities. Despite this environmental, economic and social concerns have been raised about the project regarding corruption and damage to ecology (Gleick, 2009). Centralised public sector projects can be ineffective by having a lack of understanding of local ecology in where the project is being built (Gleick, 2009). The Yangtze River Basin is home to 36 percent of all freshwater fish species in China (Xie, 2003). The project causes concern that these species along with the heavily endangered Chinese freshwater dolphin could be lost (Hance, 2008).
 In Norway environmental conservation powers are often transferred to local governments which can facilitate a greater degree of local knowledge into environmental projects (Falleth et al, 2009). Taking opinions of local people into account, local authorities put a greater importance on achieving local goals and values even when it counters national government policy or international obligations. 
[bookmark: _Toc163122771]2.3 The effectiveness of the private sector 
A major issue regarding the private sector running environmental infrastructure projects is the profit motive can often outweigh the incentive for effectively managing the local environment (Biermann, 2022). Private companies can be somewhat encouraged to follow the profit motive and neglect conservation of an area as a result of overly relaxed policies. Capitalism and the profit motive have been major reasons in history for environmental degradation such as the industrial revolution leaving poor air quality in major cities (Beatley,1989). Beatley uses the example of Reagan’s 1981 executive order 12291 in which environmental regulations must undergo a cost benefit assessment and the benefits must outweigh the costs. However, it is difficult to put a monetary value on clean air or an endangered species (Beatley, 1989). 
An example of this is the Belo Monte hydroelectric dam in the Amazon Rainforest run by a private consortium and developed by a private energy company Norte Energia. The project received criticism for displacing indigenous tribes such as the Juruna and Xirkrin people and the extinction of several plant and animal species (Fearnside, 2017). Despite being the Dam project ran by a private consortium it received tacit support from then Brazilian President Jair Bolsonaro whose neoliberal policies prioritised capital gain over the preservation of the Amazon. Proposed amendments to the ‘Forest Code’ relaxed restrictions on land use and deforestation allowing for harmful development in the Amazon (Deutsch, 2021).         
It needs to be noted that strict regulations and guidelines such as environmental impact assessments are required for large environmental projects such as a tidal energy project. Such legislation deters private companies that are attempting to cut corners for the sake of profit from damaging the local environment to a certain extent (Kraft, 2021). This limits concerns that the private sector is more likely to damage nearby ecology if effective environmental policy is followed carefully. It is highly unlikely that a private company would show signs of apathy towards environmental regulations while this deterrent is in place. This would significantly damage the company's public image and reputation and the threat of fines (Vandenbergh, 2013).    

[bookmark: _Toc163122772]3.0 Methodology 
[bookmark: _Toc163122773]3.1 Research theory
The main research paradigms are classified as positivism, realism, interpretivism, post modernism and pragmatism (Saunders et al, 2015). This study will use interpretivism to understand the true thoughts of the participants. Interpretivism allows the researcher to further explore meanings and better understand opinions of the research participants that are subjective and personal by considering differences in cultures and circumstances. The interpretivism paradigm can lead to greater validity in data by considering different variables and it is based on personal contributions (Myers, 2008).  
A qualitative method is to be used for this research because of the research objectives requiring detailed insights which sit within the interpretive paradigm. Qualitative research is naturally more exploratory allowing for aspects of the research questions to be explored further with follow up questions even if they were not initially intended (Hoepfl, 1997). This method gives a more detailed approach by allowing the participants to share their true thoughts, opinions and feelings on a subject (Saunders et al, 2015). Qualitative research is naturally interpretative and to ensure that the accuracy of the research participants’ assumptions cannot be separated from their own backgrounds, history and prior understandings (Cresswell and Cresswell, 2017). It is important to note that qualitative research is holistic, meaning that different views and perspectives are required to identify the bigger picture (Cresswell and Cresswell, 2017). Qualitative research also has an inductive nature meaning themes, patterns and categories that need to be established by the researcher. Another theme in this research is its emergent design, meaning the initial plan for the research will not always be strictly followed. The study will use semi structured interviews, these allow the interviewer to control the sequence and wording of the questions and the participants are free to respond as they wish in a conversational style. This produces the depth of response as participants can elaborate and the interviewer can probe. One to one interviews protect confidentiality and facilitate honest discussions. A pilot interview will be conducted first to test questions and this will also allow the interviewer to practice conducting interviews. Using just one interviewer gives a uniform approach and will lead to a consistent bias (Denscombe, 2017). 
 This allows for flexibility and changes during data collection such as through follow up questions and prompts or slightly altering questions depending on the participants (Cresswell and Cresswell, 2017).    
[bookmark: _Toc163122774]3.2 Sampling 
A purposive sampling method will be useful for this study to select the most appropriate interview participants from Natural Resources Wales that have a large breadth of understanding of the organisations effectiveness. The interview participants will be of a wide range of ages, genders and different roles within Natural Resources Wales. This can allow for different perspectives to be heard in the interviews which can provider a wider understanding of the topic. A smaller sample size can increase the depth of understanding rather than the breadth of understanding (Palinkas et al, 2015). A small sample size would not be appropriate for a quantitative study, however in a qualitative study where the participants have a broad understanding of the research topic this method can give just as much detail as a large quantitative sample size. Focus groups were considered as a possible option for this study amongst Natural Resources Wales employees to allow for ideas to spread during questioning and taking on each other's thoughts and opinions. However, focus group participants are proven to not work well when the participants have a relationship with one another (Thomas et al, 1995). This will not work well if the participants work for the same company as they may know each other personally or have a bias towards the organisation they work for.      
[bookmark: _Toc163122775] 3.3 Data analysis 
The interviews will be recorded, transcribed and carefully checked to ensure that there are no misinterpretations or misinformation being presented. This can allow the researcher to become familiar with the recordings and further establish the views and opinions of each interview participant. 
A thematic analysis approach will be useful for this research as qualitative data can be dependent on interpretations therefore finding overlaps in the analysis will be useful to come to a conclusion (Alhojailan, 2012). After gathering the data, previous literature can be used to support the arguments made by the interview participants. This is a flexible approach to data analysis as connections between the data and previous work from other scholars can be made to support or criticise certain arguments. If the interview participants are fairly different it is likely that they will provide different opinions and views making it necessary to identify themes and comparisons. This is especially important when information needs to be discovered using interpretations making thematic analysis useful in providing systematic analysis (Alhojailan, 2012). 
An inductive coding approach will be used to allow codes to be made from the ground up that are based on the themes, patterns and categories in the data. This flexible coding approach can be useful for qualitative data analysis as qualitative data has an emergent design, meaning that the initial plan for the research will not always be strictly followed. Examples of this being in semi structured interviews where follow up questions may be asked or slightly altered to suit each interview participant best (Cresswell and Cresswell, 2017). Each interview question that is related to the research objectives will be labelled with a code which will be completed by hand and collated into a spreadsheet in order to identify the patterns and themes emerging in the data (Braun and Clarke, 2019). It will also be important to acknowledge the tone and voice used by the interview participants within the coding. This can be used to assess their assumptions and true thoughts and feelings on the topic (Braun and Clarke, 2006). Coding by hand may also be the most appropriate analysis approach given the time constraints to complete the research.     
[bookmark: _Toc163122776]4.0 Findings 
The literature review already shows that Natural Resources Wales has a major role in overseeing environmental infrastructure projects and it is expected that this will be no different in tidal energy projects. The Morlais tidal Stream Energy project can provide a clear example of what the future holds for tidal energy projects in Wales, a collaborative project between the Welsh Government and a private social enterprise Menter Mon. Valid criticism can be made of Natural Resources Wales’ lack of care for local ecology as the project was predicated to significantly harm local bird populations (Kudelska, 2019). This lack of care for ecology has continued recently as Welsh Water recorded 105,943 sewage spills into Welsh rivers and lakes in 2023 (Duffy, 2024). However, it is unexpected what comments interview participants are likely to make on these criticisms if they work for Natural Resources Wales and thus may have biases in their views. The participants are likely to state the challenges that the public sector faces including financial constraints and changes in political atmosphere (Smoke, 2015). This is likely considering Wales now has a new first minister as of March 2024 and the UK will likely have a general election in 2024, which may cause changes in public sector policy and regulation. It is expected that the interview participants will state that there are advantages to privately ran tidal energy projects by providing large investments that can give opportunities for innovation in large projects, which is backed up by previous literature (Igoe, 2007). However, it is more likely that the interview participants are to be more critical of the private sector. Previous studies have shown that there is more disdain amongst the general public towards private sector projects when there is a risk that the environment could be harmed. This was because of the profit motive being central to the private sector rather than the motive for effective conservation (Kallis et al 2010). Therefore, in a new sector like tidal energy where one of the main concerns is the potential damage it can cause to marine wildlife. It is highly likely that the participants may be more concerned about a private company running a tidal energy project where the profit motive is at the forefront of decisions (Sullivan, 2013).  
[bookmark: _Toc163122777]5.0 Impact of the proposal
Natural Resources Wales has been heavily criticised in recent years after recording 105,943 sewage spills in 2023 (Duffy, 2024) one of these being in a protected dolphin habitat in Cardigan which gained mass media attention (Horton, 2023). This study can examine whether Natural Resources Wales has the capability to oversee and develop an effective tidal energy project in Wales. This is especially important as one of the main risks of tidal energy is its potential in harming the local environment (Polagye et al, 2011). This was the case when Natural Resources Wales produced the environmental impact assessment for the Morlais tidal energy project in Anglesey in North Wales. Here it was claimed that there was a perceived risk of tidal stream turbines “colliding” with local water mammal populations (Morlais, 2019). By looking at the shortcomings and benefits of Natural Resources Wales through interviews and previous projects, this study can determine whether Natural Resources Wales is an effective enough public body to oversee and develop tidal energy projects in Wales. This is an important study to undertake now, given Wales’s targets of achieving net zero by 2050 and the ever-growing possibility of using tidal power as a renewable energy source. For example the case of the Swansea Bay tidal lagoon is a growing possibility that proposed tidal energy projects could be developed by the private sector. This study can provide insights as to whether this will be beneficial for tidal energy projects by looking at projects from overseas and taking into account the shortcomings of Natural Resources Wales. A similar study could be undertaken on whether the public sector should run other environmental infrastructure projects, such as coastal defences or wind and solar power farms. However, it can be more important to look at a growing renewable energy industry like tidal to see the most effective way new projects can be developed.         

[bookmark: _Toc163122778]6.0 Limitations of the research
One of the main limitations of this proposal is the time constraints meaning the research must be completed by September 2024. Therefore, less time will be allocated for data collection and analysis than if there were no time constraints. As a result, there is a limitation on the number of people that can be interviewed. This can cause issues by not capturing a full range of perspectives and experiences that are relevant to the research question, limiting the depth of analysis in the data. A small sample size can lead to a risk of overinterpretation in order to gain more data to analyse. Therefore, the researcher must be careful when analysing the tone of voice of the participant for example as the participant may be slightly unsure of the question or topic area rather than having a concrete opinion on the subject (Ivey, 2023). However, effective data can still be collected from a relatively small sample size in a qualitative study if the participants are specialists in the research area who can be purposely selected by using purposive sampling (Boddy, 2016). Despite having a narrower breadth of understanding, a small sample size can prevent the data from becoming oversaturated. When the interview participants work for the same organisation, in this case Natural Resources Wales, the participants' views and opinions on public and private ownership may be similar as they share similar experiences. If the sample size was much larger it could get to a point where no new information or themes are occurring making new data needless (Fusch and Ness, 2015). 
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Figure 1 Gantt chart 
Although time is a limitation figure 1 shows there is enough time to gather the data and write up the data. In order to save time, each interview will be transcribed as soon as possible after completion. This will allow for the thematic analysis to start promptly once the final interview has occurred, affording time for careful revision of the thematic analysis and reviewing the coding methods. 
The research is also limited to gaining primary research from Wales by focusing on Natural Resources Wales. If more resources were available, it would be effective to gain insights from tidal energy experts that have been involved in projects overseas. This would broaden the research's scope as the topic of tidal energy in Wales is limited. By speaking to experts from France, China and other parts of the UK with current operational tidal projects can gain a better breadth of understanding. Due to these resource constraints, gaining insights from other countries will be limited to secondary data in the literature review. Secondary data can still be useful in providing more comprehensive datasets that would not be achievable to the researcher given the time constraints. Comparisons can be made between different literatures and scholars in the literature review identifying differences in trends and patterns between the secondary sources that can also be linked to the primary research (Johnston, 2014). 

[bookmark: _Toc163122779]7.0 Conclusion 
This research aims to determine whether Natural Resources Wales is effective enough to develop and oversee tidal energy projects in Wales. This is an important study to undertake today as Wales has one of the greatest potentials for tidal energy in the world (Waters and Aggidis, 2016). Tidal energy is a sector that Wales can look at as a great opportunity of expanding its renewable energy mix in order to achieve net zero emissions by 2050. However, tidal energy has been criticised for the potential threats it poses to local marine wildlife (Polagye et al, 2011). Additionally Natural Resources Wales have been criticised in the media for dumping sewage into Welsh rivers and lakes (Duffy, 2024). This can leave questions of whether Natural Resources Wales are best placed to run tidal energy projects or whether a private sector led approach or a public/private mix would be more appropriate.
[bookmark: _Int_TqD1TGXx]To achieve the research objectives the study will use semi-structured interviews with purposely selected participants from Natural Resources Wales. This can give a greater understanding of the effectiveness of Natural Resources Wales and the benefits and challenges of public sector ran environmental projects. These participants can also share their thoughts on existing policies and regulations on tidal energy projects in Wales, to better understand how an effective tidal energy project can be developed. An interpretivist design takes into account the background of the participants and gains a better understanding of their true thoughts and feelings (Denscombe, 2017). This qualitative study will use a thematic analysis approach and inductive coding to find correlations between the participants’ thoughts on the subject and compare this to the work of previous academic reports. A qualitative study is an appropriate design for this research due to the research objectives being relatively broad and its emergent design can help discover new information even if it was not initially intended (Cresswell and Cresswell, 2017). Limitations to the study have been identified, including the time constraints and lack of resources at hand, resulting in only gaining primary research from Wales. However, this research is an important study as tidal energy is an emerging and real prospect in Wales and the study considers the regulatory approach that is best suited to deliver this.       
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