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Abstract

Government Incentives of late have been focused on transition to a sustainable agriculture economy. Taking the current challenges into consideration, this research project aims to identify the challenges agri-businesses face and how they can manoeuvre around them to transition within the agricultural industry to be considered a sustainable farming practice. 
The British and Welsh agricultural settings and their backgrounds will be discussed to develop context behind the literature review.
The literature review will focus on agroecology, permaculture, social responsibility, sustainable agriculture, circular agriculture, sustainable economics, social equitability and The Wellbeing of Future Generations [Wales] Act 2015. Incentives for farmers to go green and the challenges they face whilst attempting to do so will is discussed in depth. Definitions will be given for business models and business strategies and explanation as to how a business model canvas could benefit farmers in attempting to formulate a transition will be discussed. 
10 participants will be interviewed as part of the qualitative research approach to obtaining the relevant data followed by a thematic analysis. the findings will then be discussed in order to give recommendations in the form of guidelines and future research questions. 
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Chapter 1
Introduction
The Welsh family farm has a brilliant opportunity to be one of the most climate-friendly food producers in the world.” (Natwest, 2021).
 Agriculture in Wales is going through an unprecedented transition period. With challenges such as Brexit, Coronavirus, inflation, green policies, and consumer needs geared towards social responsibility, Welsh farm businesses have no other option but to adapt if they want to survive (Royal Welsh Show, 2022). This research project aims to understand how Welsh agri-businesses can navigate through these challenges and adopt and adopt an agroecological approach. Through a literature review secondary research will be gathered on the areas surrounding this topic. Primary data will be collected through a qualitative research approach, aiming to obtain interpretivist views via semi structured interviews and then thematically analysed. this will be followed by a discussion of the findings and recommendations. a conclusion will then be drawn on the research project. 
British Agriculture
Agriculture is the practice or science of cultivating soil, growing crops, and rearing animals to feed humanity and provide them with wool and other products (National Geographic Society, 2022). Agriculture within the United Kingdom is broad in its activities due to the different climates and terrains of different areas. Within the UK, 72% of utilised land is for the purpose of agriculture, this excludes woodlands. The UK has approximately 192,000 farms with 20% of these farms being over 250 acres in size and covering three quarters of overall farmland.  As much as 50% of farms are under 50 acres and are predominantly family run businesses varying in type. Arable crop growing (mostly wheat), dairy, beef and sheep farming are the main types of farming in the UK (Savills, 2019). 
 Over the last decade DEFRA has reported a decline in farmers under the age of 45. In 2003, the percentage of farmers under the age of 45 was at 18% and today it is 13%. The shortage of affordable farms and land seems to be the reason for this (Organic Research Centre, 2022). 
[bookmark: _Hlk101782158]After the start of World War II in 1939, the UK wanted to sustain the new levels of food production that were desperately needed due to the food shortages brought on by the war. Combine Harvesters were brought over from America at the time to speed up production and after the war, government subsidies were introduced to help farmers to sustain this growth. The subsidies covered the cost of new machinery and there was also the availability of new agricultural chemicals and plant breeds that helped speed up production by accelerating growth rates of crops and amounts produced. These investments meant that less labour was needed, turnaround times and yield increased dramatically. This combination changed the nature of farming (Teach, 2016).  The development of agri-business was realised as traditional farming methods were forced to stretch from supplying locally to essentially feeding the nation. Agri-business is the sum of all operations that include manufacturing, processing, and distributing of all farm supplies to deliver them to market (DecioZylbersztajn, 2017). Agricultural machinery got bigger, and the technology kept on improving. By 1985, the infrastructure of farming had significantly changed compared to its system in 1939. There was no longer the need for the physical strength of humans or horses as new technologies took over and allowed the agricultural output to more than double (Paul Brassley, 2021). Farming became intensified and intensive farming has increased in the United Kingdom, more so since 2011, by a quarter. Intensive agriculture was also a consequence from the genuine need for more food in the UK After World War Two. Animals could be raised entirely indoors with the aid of antibiotics and synthetic vitamin d (Young, 2018). If a farm has the capacity to house a specific breed of animals at mass amounts, it is then considered a mega- farm or an intensive farming practice. Poultry farming has been identified as having the highest percentage of mega farms in the UK. Poultry farms that house more than 40,000 chickens under one roof are considered intensive. Pig farms that house more than 2000 pigs or 750+ breeding sows also come under the category of intensive farms. There is a growing desire for cheap meat within the UK and this is reflected by the number of intensive farms increasing by 7% from 2017 to 2020 alone (Wasley, 2020). 
Welsh Agriculture 
As of 2016, 88% of the land area in Wales is utilised agricultural land. Wales’s agricultural industry is structured on Wales’s land, weather, and its traditions. The terrain is mostly mountainous, or uplands and the weather is notoriously wetter compared to other parts of the UK. Because of these factors, the main types of farming practices favoured in Wales are sheep farming mostly. Beef and dairy farms are situated in the coastal, low land regions (Armstrong, 2016). 
Over the last 10 years cheap UK food policies have resulted in farm incomes to fall. Production based policies and world commodity prices being lowering has also contributed (A.Angus, 2009). Farmers have had to diversify to increase their incomes in the way of incorporating non-farming activities such as tourism in the form of using land as camp sites or converting barns into holiday cottages, event hire of buildings and fields, shops and cafes or wind turbines. Welsh hill farmers were more affected than lowland livestock farmers and that of dairy farmers by at least £8000 less annual income in 2014 (Welsh Government, 2015). Due to this decline in income and the changes in policies, Welsh farmers have been more inclined to diversify outside of farming to ensure financial security rather than improving their original farm business.  To change this course of action, Welsh farmers strategies need a new analysis from a futuristic and sustainable standpoint. Glastir, is an agri-environmental grant scheme that is delivered across Wales to farmers. The grant scheme aims to mitigate the risks of climate change, the increasing water pollution and flooding issues and increasing loss of biodiversity. The scheme offers support with upskilling farmers, education, and opportunities for innovation. Glastir has been running since 2014 but has not been the solution for all farmers as support varies from farm to farm. This has led to frustration amongst farmers and what role they feel that they can play in sustainable agriculture (Wyn Morris, 2017). An agro-ecological approach can be introduced to assist with this transition to sustainable farming, but consideration needs to be given to the disparities amongst farmers in Wales and how this transition may affect them individually. Agroecology applies ecological principles to agricultural practises. These principles would mean increasing yields whilst also reducing their environmental impacts (Alterieri, 1995). 
Research Question
In a rapidly changing agricultural landscape with unprecedented challenges, justification was given for this research project. Although there has been research around the topics of Welsh, sustainable agriculture, never have there been the challenges that are apparent today. If Welsh agriculture is to survive amongst a global market, forward thinking, analytical, collaborative strategies must be formed. This research project endeavours to draw forth these ideas. 
[bookmark: _Hlk101612580]The research question is; 
Is there growth and profitability for agri-businesses that choose to adopt an agroecological approach to farming in Wales. 
The aims of this research project:
· To identify the challenges Welsh agri-businesses, face when attempting to follow an agroecological approach in agricultural practices
· [bookmark: _Hlk101798856]Establish how to develop a strategy to enable them to follow a socially responsible purpose as well as attaining profitable growth.
The Objectives
1) Review literature and focus on the agroecology concept. 
2) Examine the agricultural sector and assess the nature of using ten interviewees. 
3) Explore the sustainable approach to farming. 
4) Identify the challenges and incentives for farmers in Wales to transitioning to sustainable farming. 
5) Develop a set of guidelines that agri-businesses can follow and adopt into their future strategies. 

Chapter 2
Literature Review
Agroecology
Agroecology came about in the 1980’s and the concept was first used in farming. Agroecology is applying ecological concepts to achieve sustainable farming methods. Ecology is the practice of studying the relationships between people, animals and plants and their environments. The way these relationships cross over and synchronise is also studied in ecology. Agroecology supports farming by paying attention to principles such as the positive actions towards climate change, implementing and improving biodiversity measures, bringing farms closer to their communities, and delivering a proactive approach to sustainable farming (Soil Association, 2022). Agroecology can be described as a framework for sustainable farming. Agroecology can be understood by three individual variables. These are, as a science, a social movement or farming practices. 
Permaculture
Permaculture is a design system that allows for transition to agroecology or agroecology as a practice. Permaculture uses a more environmentally friendly and sustainable approach to farming to achieve high yields and productivity. It has three core tenets:
1. To care for the people- this tenet allows all human beings to have the access to resources that are necessity for survival. 
Within Wales, permaculture is incorporated into towns and villages in ways such as speaking and teaching the native language and practising Welsh traditions so that the Welsh origins are an experience accessible to all (Permaculture Society, 2022). 
2. To care for the planet-this tenet is the belief that if the planet is not cared for in a way that allows it to continually exist and multiply then it means that human beings will not survive either. 
West Wales is home to the Dyfed Permaculture Farm Trust that that maintains wildflower meadows grazing pastures with mature hedgerows compostable toilets and solar showers. it is a haven for the likes of Badgers buzzards and bats. the land is managed sustainably (Scythe Cymru, 2022). 
3. To only take a fair share-the third tenet is the view that taking what is needed only and what is left over to be returned to nature or a recycling system for it to be used again. 
4. The Welsh government state that some of their efforts in this regard are;
· Speeding up the availability of renewable energy
· reducing fuel poverty and making homes more energy efficient
· directing Wales into the top three nations for recycling in the world
· making clean free water even more accessible by installing more than 840 refill stations (Welsh Government, 2019). 
Social Responsibility
To be socially responsible, both individuals and businesses have a responsibility to act in a way that ensures the best interests are met for the environment and society. In relation to businesses being socially responsible, the term is more commonly known as corporate social responsibility (CSR). CSR is when companies act ethically to ensure that the environment and society are cared whilst striving to make a profit. This can be done by donations of money, time or resources or by introducing green policies to their companies that they follow to help offset their carbon emissions or to carefully consider the companies within in their supply chain to ensure there are no poor labour practices or a negative effect on the environment due to their methods of productions and manufacturing (Harvard Business School, 2019).  Whilst it has been argued that businesses should only concentrate on profit and that social responsibility is not their concern, research has shown that investors are keener to invest in companies that perform with CSR at the forefront of their ethos and those that are transparent in their CSR performance (Franck Aggeri, 2016) (Harvard Business Review, 2019). From a humanitarian standpoint, businesses that consider themselves ‘woke’ and who believe themselves to be aware that there is more than one dimension to capitalism should be concerned with providing employment making sure discrimination doesn't exist within their corporation and avoiding pollution (Milton Friedman, 2005).
Sustainable Agriculture
Sustainable agricultural practices seek to be profitable and see growth whilst producing enough food for people, tending to livestock, and maintaining high standards of animal welfare, improving land and nature, and trying to improve the quality of life for farmers, their workers, their communities, and wider society. Whilst sustainability is a commonly used word in society now, sustainability to farmers and agribusinesses and has been their ethos since farming began. The pressures of a growing global population and incentives to focus on quantity of production over the quality of production has forced farmers to move further away from their ethos at times. There is now a clear focus to undo the transformation to mechanised farming and bring sustainable agriculture back entirely, allowing nature to take its course (Bitsch, 2011) .
Circular Agriculture
Circular Agriculture is a model built from the foundations of the circular economy concept but is also interchanging with the principles of sustainable agriculture. The circular economy model aims to reduce, reuse, recycle so that in the future, society will have the same quality of life and resources as today’s society, and ultimately, to completely irradicate waste (Nikolaou, 2021). Agriculture is believed to be responsible for as much as 31% of greenhouse gas emissions globally. These figures are threatening to double by 2050 if agricultural practices remain as they are, according to the IPCC (Smith, 2007). The Ellen Macarthur Foundation (2016) emphasise that following a circular approach to agricultural practices will see a global reduction in CO2 emissions overall through the efforts to use less land for production, less reliance on chemical fertilisers and waste and less natural resources. A circular agricultural model would focus on using minimal amounts of external outputs, the regeneration of soil, minimising the impact of agricultural practices on the environment and closing nutrients loops (United Nations: Department of Economic and Social Affairs, 2021). 
Sustainable Economics
Economics is, how people manage scarcity and how they make the most with what they have. As natural resources are limited and so too is time, economics is the study of how people manoeuvre around these limitations and make trade-offs where and when it is needed to ensure they get as much as possible out of the limitations that come with living on planet earth (Peter Antonioni, 2011). According to the World Wide Fund for Nature (WWF), sustainable economics is when people stay within the limitations of the planet purposefully so that the global climate does not exceed the 2 degrees Celsius threshold that is paramount to the survival of all species on the planet. This implies that the trade-offs may be different to conventional economic trade-offs. These trade-offs would be measured by environmental values (measures in mass or density)and profitability(measured in revenue, cots and returns) (Michigan State University, 2022). Sustainable economics is a proactive measure to fight climate change and can provide new opportunities by allowing a new green economy to develop (Imperial College London, 2022) (WWF, 2022).  
Social Equitability
Social equity ensures that all people within a community have the same access to opportunities and outcomes (National Academy of Public Administration, 2022).
There has been links to depression, health conditions, accidents, complicated pregnancies, and suicides due to not having a strong social support network. Supportive networks have been seen as preventative measures against worsening mental health conditions (Guy, 2012). 
Social Equity has a clear relevance in transformational changes in society including in agriculture, most recently the transition towards sustainable agriculture. Policy changes may have differing impacts on different social groups and disparities should be considered before during and after the implementation of policies (Akamani, 2021).
Wellbeing of Future Generations (Wales) Act 2015
The goal of this act is to redefine the Welsh economy as it appears to be a broken system where inequality has prevailed for some time. The poor remain poor, and depravity worsens whilst the rich are getting richer. The planet is in good stead to suffer ecological damage at a catastrophic rate and by 2050 it is forecasted that this planet would use three planets worth of natural resources each year. This act seeks to change the economic approach and attain an innovative one with a productive and low carbon society that works within the planet’s limits. This act aims to take a proactive approach to climate change. Improve the education and skills of the population so that wealth and employment is accessible to all (Future Generations Commisioner For Wales, 2020). This new law in Wales is unique and a first mover in the world in terms of the goals and strategies it contains. The new law requires that 44 public bodies, spread across Wales will be in charge of it. 
The 7 goals are;
1. A prosperous Wales
2. A resilient Wales
3. A healthier Wales 
4. A more equal Wales
5. A Wales of cohesive communities
6. A Wales of vibrant culture and thriving Welsh language
7. A globally responsible Wales
5 ways to attain these goals as a collective;
1. Decisions made must have positive, long-term impacts for the future
2. Understanding the effects that decisions may have on goals and other public bodies from an integrated perspective
3. The people of Wales are diverse and must all be included
4. Collaboration for common solutions
5. Actively preventing problems from appearing and stopping them from getting worse (Welsh Government, 2015). 
The act states that Welsh agriculture have a recognisably tough journey due to the growing uncertainty within the industry because of leaving the European Union but sees opportunity in The National Farmers Union Report, “Achieving net-zero: farming’s 2040 goal” initiative. The act states that agriculture holds significant responsibility in reducing the emissions from Wales. Following this initiative will improve the productive efficiency of farming, capture more carbon through the correct management of land, increase renewable energy and boost Wales bioeconomy (Future Generations Commisioner For Wales, 2020). 

Incentives
The Agricultural Bill Committee received two key amendment proposals from Sustain and the Soil Association that were supported by the Land Workers Alliance. The proposals were made to address the perceived flaws in the provisions for the Post Brexit Agricultural Bill published in 2018 that promotes working towards a ‘green Brexit’. The press release stated that Michael Gove has set out a policy that would be investing in the environment and taking back control for UK farmers after being under EU rule for almost 50 years (Department for Environment, 2018). The vision for a Green Brexit is the driving force behind the new environmental land management systems that was put in place for 2019. The highest reward is based on how well farmers manage their land from a sustainability aspect and show how they provide environmental benefits from their farming practices as opposed to previous incentives for farming practices where subsidies were given based on the amount of land farmed. The Agricultural Bill proposes new practices that work with nature. According to Gro Cycle (2022) conventional agricultural practices are deemed as a system that works against nature (Gro Cycle, 2022). 
Challenges
Despite the incentives for farmers, the challenges must be considered as they make the transition much more difficult. 
Coronavirus arrived and sent the world into several lockdowns, halted production and made economies rethink their design and strategy to continue to run throughout the pandemic. Many of the changes that came about due to the pandemic have remained as they have shown to be more sustainable and cost effective. coronavirus only sped up the inevitable with the way society is changing. Supply chains are shortening, and local produce is becoming more favourable (Natwest, 2021). In a small population, this is a fierce and competitive environment that not all farmers will be able to rely on for their livelihood. 
Brexit has seen to the end of The Basic Payment Scheme (BPS) that farmers relied on as a subsidy and will expose them to market volatility. As of 2019 there was still not much clarity on the way forward following Brexit that the Welsh government could give to Welsh agriculture other than the fact that their intentions are to begin the transition to a sustainable agricultural system with new payment schemes based on environmental efforts as opposed to the previous criteria of land ownership. Farmers fear that they will not be able to contend in the global market without the BPS payment. This transition has caused concern amongst farmers due to the uncertainty surrounding the Brexit negotiations, making it difficult to strategize for the future (Governement, 2019).
Farm subsidies based on environmental action and sustainability are coming into effect, but farmers have voiced their concerns around bigger farms benefitting more than the smaller farmers, indicating that past practice reflects this disparity (Welsh Government, 2020). 
Agri-technology is largely funded by the EU and fears the UK will not be able to attain adequate funding after Brexit are arising. Agri technology plays an important role in science and research around the quality of food produced. The UK is not as competitive in agricultural productivity growth as it once was. The inability to access the Agri-technology needed for research and innovations means it would likely remain behind western European countries in competitiveness (HM Government, 2013). 
National Farmers unions net zero carbon target by 2050 aims to reduce emissions by adopting climate sensitive farming practises. For this target to be met regulations and financial incentives are needed. Data collection through monitoring systems and sharing of knowledge can assist the transition to lower emissions. supply chains made up of bio energy, carbon capture and storage will need to be developed. And encouragement of healthier food options for people and being more conscious of food waste and the foods that intensify the carbon consumption. The challenge for farmers would be to produce less food for the same amount of money whilst farming less land for the purpose of reducing greenhouse gases. With an ever-growing population, it would be difficult to see how producing less food would work. This would see a reduction in the use of fertiliser. Woodland areas would need to increase, this would reduce the amount of available farmland for new entrant farmers (Ward, 2021). 
Social responsibility demands from consumers means that farmers need to seek growth opportunities by adding value and become more knowledgeable on how adding value filters through the supply chain (Ven, 2008). Welsh business sees growth and customer loyalty from CSR efforts but acknowledge they can improve with a strategy. The main three reasons cited amongst Welsh business for not developing their CSR strategy is due to lack of resources, financial considerations, and the high regulatory standards (Rowe, 2022). Drucker (1994) Introduced his business concept that is based on assumptions. He believes that companies fail even if they are smart because they fail to identify customer and competitor, values and behaviours (Drucker, 1994). 
Inflation in the UK has risen by 7% in a year as of March 2022, this rise is a 30-year high. The conflict in Ukraine has made fuel prices surge (Inflation And Interest Rate Updates, 2022). Farms are affected by fuel price surges in regard to agricultural contracting work that needs doing on the land as the labour cost will inevitably go up. 
Fertiliser prices have soared this year by 200% and animal feeds have risen 60%. The Ukraine conflict has also limited the supply of raw ingredients. A more sustainable agricultural industry will seek to use less fertiliser but its still needed during the transition phase. Farmers have to purchase at the inflated price unless they have slurry stores, this method is even more detrimental to the environment. Farmers are feeling the effects of this and some reports that they are struggling to pay bills (Thomas, 2022). 
Business Models 
Timmers’ [1998] definition of a business model is that it is an abstract model for describing a business and what it does for a living (Timmers, 1998). Magretta (2002) suggests that pieces fit together to form a business model. She believes that a business model is made up of two parts, 1) that of its methods of production and 2) that of its methods to selling the finished product (Magretta, 2002). Referring to the definition of agri-business in the introduction of this research project, (being made up of the manufacturing, processing of and distribution of farmed products from the farm to the point of sale) this definition would fit with the notion of Margaretta’s (2002) belief of what a business model is and best describe a farmers business model. 
A business model canvas is used to assist a with the formation of a business strategy. A business model canvas allows everyone within an organisation to start from the same page with the same understanding of where the business is at so they can then collaborate to generate a plan as to where the business will go. If a manager or entrepreneur feels that they would answer yes to the three following questions, then a business model canvas would be the next step 2 business model innovation so that outdated ways of doing business can be replaced. the three questions are 1] are you an entrepreneurial spirit 2] are you constantly thinking about how to create value and build new businesses or how to improve or transform your organisation 3] are you trying to find innovative ways of doing business to replace old, outdated ones (Ching, 2013). 
A business model canvas template is available to view in the appendices under appendix 4
Business Strategies
A strategy is the actions taken to reach the business goals and objectives. A strategy starts as intended, is ever changing due to the nature of business therefore add emergent elements along the way and when certain goals or objectives are achieved the actions taken becomes the realised strategy. 
Mintzberg argues that the term ‘strategy’ should not be confined to just one meaning and instead offers 5 Ps of strategy. 
· Plan-most common view of strategy. It is a plan of action, short medium and long term that can be reviewed constantly as it is usually documented. 
· Ploy-mostly used for short term strategies to gain advantage on a particular goal or objective.
· Pattern of behaviour-this strategy uses a pattern to ensure the same results consistently 
· Position in respect to others-this strategic view is for placing the company with a certain market or external environment so it may respond better to market behaviour and competitors.
· Perspective- this is the view from the organisation to the world and society and the strategy needed to adopt a different culture within the organisation so ensure the ethos is carried throughout the company. 
These five p’s are used to view strategies in different ways but insists it is important not to view them individually (David Campbell, 2011). 

Chapter 3
Methodology

Research methodology is a contextual framework that builds the foundation for which research methods are selected (Scotland, 2012).There are three scientific research paradigms that follow specific systems and rules to make assumptions on how the world works:
1)Positivist-the assumption that one single reality exists that is tangible. Knowledge must be understandable, identifiable, and measurable (Park, 2020). 
2)Interpretevist/Constructivist- Honebein (1996) suggests that constructivism relies on people’s individual experiences that form a personal understanding of knowledge obtained through a lived experience and their own interpretation, that can then be reflected on (Honebein, 1996). 
3)Critical-critical theory seeks to identify issues within social statuses and aims to identify how to correct them. It also should justify the conclusions brought about through comparative norms (Bohman, 2013). 

These scientific research paradigms or models are distinguished by way of three components:
1) Epistemology- is concerned with the understanding of how we know, what we know (Crotty, 2003)and the ability to explain it by ensuring its nature, origins and legitimacy (Maynard, 1998). The epistemology of agriculture is that farming dates to 5000BC when domesticity was established. Communities were built and people stopped depending on foraging or hunting for survival. Agriculture allowed for permanent settlements to form and civilization to begin. Because of the ability to farm crops and animals, the population of the world grew (National Geographic, 2019). Agriculture in Wales today and it's nature is dependent on the area and the climate and is predominantly the farming of sheep and dairy cows with a keen drive from the government to adopt sustainable farming methods (Welsh Government, 2019). 
2) Ontology-is concerned with the nature of life or reality. Ontology is the study of being, according to (Crotty, 2003). The ontology for this study is subjective. 
3) methodology- methodology could be described as a formula to extending knowledge and is formed by using certain principles, theories, and disciplines. The methodology outlines, evaluates and can justify the chosen research methods (Turner, 1986). 
Epistemology and Ontology are philosophical beliefs that are based on incomplete information and therefore make the paradigms impossible to prove or disprove empirically. 
Research Methods
The methodology aspect of research paradigms enables a researcher to decipher if a quantitative, qualitative, or mixed method approach is best for the research intended. 
The act of researching is to gather data and information, but it also answers unanswered questions. Research can lead to new discoveries and the opportunity to ask new questions. Research is considered systematic in a sense that it must be set out by way of goals, planning, and organisation (Melville, 2007).  
Quantitative research is used to test a hypothesised theory by asking structured questions through questionnaires and surveys. The numerical, statistical, or mathematical data gathered is analysed to reach a conclusion. This approach is deductive as it focuses not on value but delivering the results for a specific outcome, meaning, it wants to prove or disprove an already thought-out idea and not to discover something new (Sharique Ahmad, 2019). 
Qualitative research pulls out themes from words that are expressed and enables more understanding of topics that could be considered in-depth yet not fully understood. It is inductive in its approach as it searches for value and new discoveries during the research process. Data can be collected through informal face to face interviews, field notes or expert opinions.
Mixed method Approach is when both quantitative and qualitative methods are used in the same study, Tashakkori and Creswell (2007) suggest that problems may arise when a researcher comes to describe how the two methods are relatable (Creswell, 2007). 
The aim of this research is to identify the benefits of agroecological farming practices in Wales and to establish how to develop a strategy to enable them to follow a socially responsible purpose as well as attaining profitable growth.  A qualitative research approach was selected as values and individual interpretations of farming practices needed to be drawn forth. A quantitative research approach would have been insufficient in grasping the lived experiences and feelings behind the nature of the farming practices of the interviewees as there would not have been an opportunity for them to describe with words, their own interpretations. Quantitative measures would have been too rigid as they set out to prove or disprove something, and they would imply the positivist view that one single reality exists. The research question itself is an open-ended question that seeks interpretivism and relies on personal experiences. A mixed method approach would not have been appropriate in this case as, again it suggests in part the answer is unknown from a qualitative perspective and then would contradict itself from a quantitative perspective by seeking data in a numerical, numbered, or statistical manner (Brannen, 2005). 

The qualitative data can be collected by way of informal face to face interviews, field notes or expert opinions. Interviews where the most appropriate method of data gathering for this research. Personal experiences from a range of people within the agricultural industry would provide qualitative information that can be analysed in thematic manner to address the research questions; Is there growth and profitability for agri-businesses that choose to adopt an agroecological approach to farming in Wales.
Semi structured interviews that were held face to face were the method used for the collection of data in this study. Thematic analysis was then carries out to identify themes that were meaningful and coherent, had similarities or correlations in a thorough and systemic manner (Braun V. C., 2013). 
The validity of qualitative research is more difficult to confirm as opposed to quantitative research as the data consist of words rather than figures. For the purpose of qualitative research, the data holds validity if it the study correlates with the reality (Trent, 2016). 
Qualitative Research can lead to relationships forming and intimacy between the researchers and the participants used to gather data. To ensure that the thematic analysis is not biased in anyway, the researcher took careful steps to completely avoid leading the participants to answer their questions in a specific way by only asking the questions and not discussing the answers further with the participants. The research holds Various roles when carrying out qualitative research from providing primary research in the form of a literature review, deciding on the research method, creating the interview questions sourcing the participants carrying out the interviews providing an analysis on the findings, appropriately handling the findings, and then reporting the findings. The researcher should be aware of how the research may affect them personally (Sanjari, 2014).

The sampling used here was purposive so that views from a range of settings were gathered to provide enriched data in relation to the research question and to avoid bias. 10 Farmers were selected that held varied types of agri-businesses. The ages of the farmers ranged from mid 20s to mid-60s, the majority had employment outside of the farm business and the type of employment was mostly within the agricultural industry. The interviews were made up of 12 questions and were recorded to retract themes. The questions were semi structured for the interviewees to answer from experience, feeling and opinions. The questions asked in the interviews were;
1) How would you describe your business model?
2) have you diversified your farm business? if so how and why?
3) do you feel this type of diversification will enhance your income?
4) do you feel that farmers are being pressured to change the nature in which they farm due to global issues such as the climate crisis and inflation?
5) do you feel that people need to be educated on where their food comes from and how to make nutritious meals with their food?
6) on what scale do you think farmers can offer this support in their communities?
7) would you be comfortable with customers or people visiting your farm to see how you operate?
8) do you want to grow your business in this way?
9) what social environmental and economic benefits do you think farmers would see if they took on more environmentally friendly and socially responsible approaches?
10) do you think farmers are doing all they can to reduce their carbon footprint?
11) in what ways would you say you try to offset your carbon footprint?
12) what is your outlook on farming?  
Ethical Considerations
Ethics forms were signed and a participant agreement form by interviewees before interviews took place. A template of the ethics form (appendix 2) and participant agreement form (appendix 3) can be found in the appendices. The participant agreement form provided the interviewees with all the relevant information as to what to expect of the interview why it was being carried out and what was being done with the information they provided. Care was taken to ensure any personal information of the interviewees what's deleted, the interviewees remained anonymous, and the interviews were completely confidential. 
Chapter 4
Findings
Thematic analysis was the method used to explore these interviews. thematic analysis allows a researcher to decide if the research question has been answered in a meaningful way with the data provided. According to Braun and Clarke ( (Braun V. &., 2006), there are 6 steps to correctly carrying out a thematic analysis. 1] understanding the data 2] categorise the data drawn from different transcripts 3] put together themes 4] provide a description for these themes 5] define the themes and name them 6] draw conclusion and provide evidence on how the themes relate back to the research question (Sanders, 2019).
	Theme
	Quote
	Interpretation

	Farmers have a negative image
	Farmers are a minority and are an easy target. It’s not just farmers its cars and planes that add to emissions.

Yes, farmers get the blame, but we are not all intensive farmers. We are organic and look after the land more.


Farmers have suffered negative press but people see a narrative that is spun for viewings and do not know the work that goes into farming. 

Covid lockdowns proved that farmers are not responsible for most of carbon footprint as farmers kept going whilst cars and planes either stopped completely or reduced and there was clear drop in emissions. 

There is possibly scope for farms to host open days for the public to visit farms. There is a lot of bad press of farms so it would offer a chance to set the record straight.
	Farmers get a lot of blame for carbon emissions, but the blame should not just be on them. 

All farmers are viewed has having a negative environmental impact regardless of their methods or principles. 

Farmers work extremely hard, but the positive effort is not recognised. 




Covid should have highlighted how farmers do not have as big a carbon footprint as previously thought. 



By engaging with the public, farmers can change the narrative and rebuild trust in the public. 

	Survival over sustainability
	We had to move property as our farm tenancy ended and we couldn’t afford to buy. There were no other farms available to rent so had to sell stock as didn’t have the room to keep them all on the land we managed to obtain. So, we do not consider sustainability as haven’t got a proper set up to do so. 

Survival would be a big thing let alone trying to be sustainable. It’s gone from sustainable to survival. Hard to foresee what is going to happen. Prices going up for everyone.

Small family farms may struggle under a certain acreage.

Necessity may drive diversification as we will be at the mercy of world market.
	There is already a struggle for farmers to obtain the land needed to continue farming if they do not have the capital buy a farm. 







Inflation has meant that sustainability is not at the forefront of farmers minds, rather surviving through the price rises is their focus. 



Small farmers may be act risk. 


Brexit means we are now competing in the global market and have less of a competitive advantage. This may force diversification.

	More education is needed on agriculture and food production. 
	So much ignorance about what it takes to produce sustainably and organic. 

 
Need to bring in a new generation of tech embracing farmers that will use new innovative methods of production, but it is almost impossible for them to buy or rent.

Farmers can engage with educational places to arrange open days on their farms to educate their local communities

More education needed, even for people that live in villages close to farms. People have moved away from nature. food has become too cheap and easy. If there was a food shortage it would bring people back to the olden times or war times where they were grown their own veg. also people used to keep the pig, they would feed the pig and then the pig would feed them like a circle. 

To secure future of agriculture, more knowledge is needed in order to secure the demand for locally sourced as opposed to cheap synthetic food

Yes, they need to bring back the traditional farmhouse recipes and teach people how to cook them. They need to reconnect with the generation that survived through the war.
	There is a lack of understanding about the methods used in sustainable and organic farming. 

New entrants to farming need to be introduced to innovate and make use of modern technologies used to assist in farming. 


Education can be provided by farms that connect with educational settings to give people a farm experience. 



Due to the availability and cheapness of food, people opt for convenience and quantity over quality and need to be informed as to where their food comes from so that they make informed purchases and opt for better quality produce. In the past there was a natural circular approach to living. Food shortages may bring back the need for rationing food. 


	To ensure the survival of agriculture, a new marketing approach is needed so people will want to source locally. 




Traditional recipes can educate people on how to cook nutritious meals from scratch and the older generations can give advice on how to prepare the meals. 

	Carbon footprint
	Our milk goes further away but they don’t consider the sustainability of our land. 

I believe it’s hard to realistically measure carbon footprint on farms and think it’s more of a marketing tool.

Farmers are trying to reduce costs and as a by-product, the less you bring on to farm the less your carbon footprint is. Farmers are trying but they could do more.
Intensives farms cannot realistically have a low carbon footprint and may be more green washing. 
The recent price inflation of fertiliser will result in farmers opting for slurry as a means of feeding the grass for a quick growth period.
Increasing soil organic matter means the soil will hold more nutrients, allowing for better drainage and reduction of green house gases. 

Even intensives farms try to claim low carbon footprint, but they can’t have.


Fertiliser price increase will encourage more use of slurry and that is more detrimental.  




We need to increase soil organic matter, going back to traditionally ways.




	A farms carbon footprint cannot be measured by just one aspect of the farm practices.


Carbon footprint consciousness may be used to gain competitive advantage 

Farmers are already reducing the caron footprint by methods such as purchasing less but more can be done.

	[bookmark: _Hlk101789625]Diversification is mostly for financial security
	We diversified into biomass and solar panels and more recently in a caravan park for more income, yes so, we have more than one source to be better protected and have more control.  

We haven’t diversified due to time but have considered pony grazing in winter and charging for it, also wild camping so little investment into that. And sell our sheep’s wool for another income stream so we can work less as we farm part-time. 

Yes, with a campsite, selling hay and haylage and logs as well. Yes, for more income. 
	Diversification of modern energy production and tourism and leisure meant that financial reliance was not solely on farming. 



The purpose of future diversification would be so income increased from the land or farm and not from primary job income, meaning they could spend more time farming. 


Additional revenue was sought by way selling other produce from the land and providing a tourism and leisure space. 



Chapter 5
Discussion and Analysis
Six themes were identified from the thematic analysis conducted by the research. These themes were interpreted by the researcher and then compared with the research collected within the literature review so they may be critiqued against published work. 
Theme 1-Farmers have a negative public image
The encouragement to eat less meat especially red meat has not helped farmers support. The rise in veganism has led to anti farmer movements and bad press for farmers (Elwood, Pickering, Givens, & Gallacher, 2010). The recent panorama documentary on dairy farming in Wales has led to an even more negative image for farmers (Clarke, 2022). Farmers also feel that they get most of the blame for greenhouse gases (McMahon, 2019).Transparency amongst different industries and their contribution to greenhouse gases should be regulated so that each individual industry can take ownership and act to minimise their impact. Independent bodies such as B Corp are a safe place for companies that volunteer this information, but laws are still not in place for it to be a mandatory procedure (Stubbs, 2019). 
Theme 2-Survival over sustainability
The challenges discussed in the literature review that farmers are facing are now their main priority as opposed to transition to sustainable farming. this may cause financial issues as the new subsidies will be based on environmental action. Therefore, if the farmer cannot show proof that they are farming from an agroecological perspective it may interfere with their payments causing further financial distress. 
As the challenges such as coronavirus were out of the control of society, the price inflation caused by this was not the fault of the farmer, but it is the responsibility of the farmer to navigate their business through these difficulties. the disparities amongst farmers mean that some will have the financial strength to do this and others will not. In relation to permaculture and caring for the people there is a clear conflict. Adopting Mintzberg’s 5p’s that are defined the literature review would give different perspectives on how to form a strategy in this instance. 
Theme 3- More education is needed on agriculture and food production
Education on sustainable agriculture is available through colleges and farming connect. if you are not a member or farming connect or not a student at college the education for sustainable agriculture is harder to access (Jones, 2015). The literature review describes how social equity is when the same level resources are available to all. The interviews have revealed that in some instances they feel this is not the case. 
Theme 4- Carbon Footprint
Measuring the carbon footprint of a business including agribusiness is not clear cut. One aspect of their practice may be positive in relation to carbon footprint, and another may not be so much, but trade-offs have to be done in order to meet the bottom line. This is explained in sustainable economics but demonstrates that within sustainable economics the trade-offs can be both be environmental. 
Theme 5- Diversification is mostly for financial security
Most of the participants that diversified, did so for financial gain. Environmental reasoning was not apparent in their answers. The literature review explains how using a business model canvas, a company can collaborate thoughts and ideas, starting from the same point in order to make a conscious strategy that would involve a sustainability aspect and help to realign their purpose. 
These findings show how theme two and theme 4 are interconnected as the primary focus for the participants was to ensure financial security. Theme 2 showed that participants felt it was a testing time with the constant increase in prices and that survival was far more important than meeting government targets of sustainability. and similarly theme 5 highlighted that diversification outside of the participants normal farming practises was purely for financial gain and did not take into consideration environmental concerns. the theme that depicted the most important findings was that of theme 4 as it highlighted that the participants who are living in Welsh communities do not feel that there is enough education unsustainable farming practises and the measures needed to transition.

Chapter 6
Conclusion
This research project began with the desire to discover the challenges that agri-businesses face whilst trying to adopt an agroecological approach to farming. the aim was to identify the challenges and to develop a strategy two achieves the goals and objectives related to an agroecological transition with profit in mind. 
The literature review revealed that there were unprecedented challenges facing Welsh farmers and that the challenge was greater than first realised. 
The introduction into this research project gave insight and background into both British and Welsh agriculture. The evidence provided showed that there was not much difference in the nature of farming between Britain overall and Wales. Agroecology was introduced as a strategy for sustainable farming methods. Justification for this research project was given by way of be challenges Welsh farmers are currently facing And the extremities of them. 
A further look at agroecology explained that did his when agriculture and ecological principles meet for the benefit of producing food and minimising environmental impact. 
A definition of permaculture followed and was broken down into three tenets that explained its core beliefs and how it builds a framework for agroecology to be practised.  these tenants were then discussed in relation to Wales, it's environment, community and economic system.
the other topics researched were secular agriculture sustainable agriculture sustainable economics social responsibility incentives and challenges. business models business model canvas and business strategies where to find and explanation was given as to their use within the agricultural industry.
The interpretivist paradigm identified within this methodology showed that qualitative research methods were the most suitable approach to gathering the primary data needed to obtain authentic answers from the participants. the limitations of this qualitative research where that only a small number of participants were available due to the time scale and COVID restrictions. the results therefore should not be looked at as definitive answers but more as a guide as to what future research can be developed following this research project. 
A thematic analysis was carried out using transcripts from 10 interviews with varying types of Welsh farmers. within the findings, 5 themes were identified from these interviews with two of the five themes being somewhat interchangeable. these were theme 2- survival over sustainability and theme 5- diversity is mostly for financial gain. the theme that could call for future research is theme 4-more education is needed on agriculture and food production. It is clear through the literature review that there is plenty of knowledge and advice unsustainable farming available, but it is not widely known from a societal point of view. this knowledge should be advertised in a way that all the Welsh society are made aware of and have access to it.
By reviewing the literature and developing the research around the agroecological concept, The data collected from the interviews with participants from the agricultural sector allowed for constructive critique. sustainable approaches to farming were explored within the literature review and then through the qualitative data collected from the participants. challenges were identified along with incentives for farmers to be more sustainable. the steps have allowed for a set of guidelines to be put together for Agri businesses to follow if they so wish in their efforts to adopt an agroecological farming approach. these guidelines can be found in the recommendations section of the conclusion chapter.  Through these actions the objectives for this research project Have been met. 
The conclusion reached in this research project is that farmers have naturally used agroecological farming methods and only turned towards more intensive methods due to market demand and the assistance from the government financially to do so. as the climate crisis worsens the government are now changing their strategy and subsidising environmentally positive actions. the transition to a more agro-ecological farming approach will not be the same for all farmers as their situations vary and so too does their knowledge of how to adapt and in what ways. using a business model canvas and business strategy I agree businesses can set out knew goals and objectives so that they make thrive in a sustainable agricultural industry and strategically manoeuvre through challenging times. 

Recommendations
There is scope for future research in the field of sustainable agricultural education amongst the wider community and strategies to deliver this education.
Set of guidelines for agri-business adopting agroecological approaches to their farming practices
· Engage with farming connect and other agricultural education settings to develop knowledge of agroecological farming methods. The suggestions maybe personalised to the individual farm setting and enable successful strategic execution
· seek advice on the new incentives to ensure you are reaping the most benefits from them and are confident in your abilities when actioning incentivised requests. there may be different incentives better more suitable for individual farm businesses. 
· See challenges from convention farming methods as an opportunity to develop innovative ways to further transition to sustainable farming methods. Agri-technology is constantly improving and can be made use of to achieve the best performance from and Agri-business. innovative technologies in the agricultural industry can be timesaving and navigate a farmer in a productive manner. 
· Create a business model canvas to develop sustainable strategies for competitive advantage. This may be done collaboratively with family, employees, farm advisory services or a business banking management team. Having more than one opinion when developing a business model canvas will ensure that all stakeholders aware of the goals and objectives and will make the strategy more agreeable.
· Adopt Mintzberg's 5 p’s to help distinguish actions needed based on personal, financial, purpose driven status. this will add justification to any environmental trade-offs and can be referred back to as knew challenges emerge. 
· Engage with communities to establish their values and behaviours in order to market from a new perspective so that profit is not altered negatively from producing less meet but increasing profits from producing better quality meat. engaging with communities and explaining a company ethos can build customer trust and loyalty. 
· Invest where possible in innovative technologies of data collection to measure independently, the carbon footprint from your business. allowing for social responsibility and the ability to react effectively to stay competitive within the market. 
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Participant Name

Interviewer Name

Interviewer Programme of Study

Research Learning Tutor Dr Roisin Mullins, UWTSD

Participation Agreement to be interviewed:

I agree to participate in the rescarch concerning agroecology approaches to farming. T understand that
the purpose of this study is to examine my experiences of “farming and sustainable approaches.
understand that this will involve me in a short 20-30-minute interview.

T understand that this interview will be recorded and transcribed for use only in Laura Davies
undergraduate rescarch methods course and dissertation at the University of Wales Trinity Saint David.

T understand that my name or any reference to my identity will be kept anonymous in this study and for
any subsequent publications I will be asked again for my consent. T understand that use storage of the
recordings and transcriptions relating to this interview will be anonymous; not be used for any other

purpose than this study and will be subsequently destroyed after the use intended here.

T understand that I may withdraw from the study at any point with all records of my contribution

removed without having to provide a reason.

Interviewee Signature:

Interviewer Signature: Laura Davies

Date of Interview:

A copy of this agreement should be retained by both interviewer and interviewee.
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