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1. INTRODUCTION

2014 showed the largest single year increase in ammonia (NH3) emissions since 1990, showing a 1.2 

kiloton (kt) increase from 2013 figures (Misselbrook et al., 2015, p.2). The problem of UK ammonia 

emissions resides within a complex sustainability area, being convoluted due to its multi-dimensional 

nature, involving many varying actors and interests. As well as this sustainability narrative adding 

complexity, the health consequences of ammonia increases the need for emissions to be given 

credence to. 

With ammonia emissions increasing in 2014, and these emissions having negative consequences, an 

attempt at trying to mitigate these emissions is of great importance. However, ammonia emission 

mitigation is under-examined and has resulted in the increase in emission levels. This lack of attention 

is significant because not knowing or understanding possible mitigation methods could cause 

emission levels to plateau or increase. 

To attempt to address this problem, this study will look to explore under what conditions a 

collaborative learning process could be introduced to attempt the mitigate UK ammonia emissions. It 

will do so by determining the extent to which nine independently synthesized conditions are present 

between the stakeholders taking part in this study. 

This studies research question is: Under what conditions could a collaborative learning process be 

introduced in order to attempt the mitigation UK ammonia emissions? 

1.1 CONTEXT 

The present situation of ammonia emissions in the UK is extremely complex and intricate. The 

situation has many interdependencies and is multifaceted in nature. The sustainability field itself has 

gone through a significant number of changes in the last thirty years, developing into a much 

discussed and considered field, seeing many shifts in thinking. This study will look to explore the 

nature of wicked problems and will examine whether the problem of UK ammonia emissions should 

be considered as a wicked one. Furthermore, the field of collaborative learning will be examined and 

will be assessed in the context of wicked problems, sustainability and ammonia emissions.  

1.2 THE PROBLEM 

UK ammonia emissions in 2014 increased. Ammonia can have serious consequences, including 

having negative impacts upon human health and ecosystems. Without a strategy of mitigation, 

ammonia emissions could increase or plateau, further increasing the chances of negative impacts upon 

human health. 

1.3 THE RESPONSE 

The complexity of the situation calls for a new approach. This study will explore under what 

conditions a collaborative learning process could be introduced to attempt the mitigation of UK 

ammonia emissions. It will do so by determining the extent to which nine independently synthesized 

conditions are present between the stakeholders taking part in this study. When these conditions have 

been assessed, recommendations on next steps will be made. 

1.4 ROADMAP 

In the following sections, this thesis will explore the complexity of the situation of UK ammonia 

emissions. It will examine the consequences ammonia can have on human health, and then will 

investigate the sustainability field, determining how sustainability can reinforce the complexity of the 
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situation. Following this, wicked problems will be discussed and an assessment of whether the 

situation of UK ammonia emissions is wicked will be conducted. Furthermore, there will be a 

discussion of stakeholders in relation to wicked problems, leading to an enquiry into how 

collaborative learning could be appropriate in complex, wicked situations.  

A review of the collaborative learning literature will be presented, noting that collaborative learning 

does not occur spontaneously and that certain conditions need to be met for a process of collaborative 

learning to take place, a list of nine conditions will be synthesized by the researcher to assess the 

extent and presence of these conditions. 

The method used and the rationale behind the choice for this method will be presented, with an 

analysis in relation to the nine conditions. Next, there will be a discussion of the implications of these 

conditions. The thesis will conclude and summarise its key findings, note limitations and offer 

recommendations for further research. 

2. BACKGROUND  

2.1 WHAT IS AMMONIA? 

Ammonia (NH3) is the most abundant alkaline gas in the Earth’s atmosphere (Reis et al., 2009, 

p.7657). According to Menzi et al (2006 pp. 276–277), ammonia emissions are a major source of 

nitrogen. When nitrogen is deposited into an eco-system, levels of acidification increase and the 

formation of unwanted aerosols can occur; these two consequences can severely damage eco-systems. 

Ammonia is extremely common in the agricultural sector because of it being a by-product of animal 

waste (in the form of slurry). Due to the makeup of NH3, ammonia emissions are transboundary in 

nature and can be carried through the atmosphere over long distances. Much of a nations’ NH3 

emissions are deposits from emission sources outside their own boundaries, whilst significant 

amounts of their own NH3 emissions are deposited in other countries (DEFRA, 2002, pp.2–5). 

2.2 THE CURRENT PICTURE OF AMMONIA EMISSIONS  

2.2.1 AMMONIA EMISSIONS GLOBALLY 

In 2009, Clarisse et al produced the first global map of atmospheric ammonia emission distributions 

using satellite data. They modelled ammonia emissions from 1860 to 1993 and discovered that the 

total global level of emissions of NH3 had more than doubled. They also forecast that by 2050, global 

ammonia emissions could double again. They concluded that ammonia emissions may have been 

significantly underestimated at a global level and even more so within the Northern Hemisphere.  

2.2.2 AMMONIA EMISSIONS ACROSS EUROPE 

NH3 levels across Europe deviate from those modelled at the global level. Emissions of NH3 amongst 

the 33 European Environmental Agency’s (EEA) members declined by 25% between 1990 and 2011 

(European Environment Agency, 2015, p.5). The EEA surmises that this overall reduction in NH3 

across Europe is due to such factors as improved management practises, decreases in fertiliser use 

and, primarily, reductions in livestock across the continent. The EEA reports that the agricultural 

sector remains the largest single pollutant source for NH3 within the European Union, making up 94% 

of all emissions, down 2% compared to 1990 (European Environment Agency, 2015 p. 5). 

2.2.3 AMMONIA EMISSIONS ACROSS THE UK 

Following a similar trend to the rest of the European Union, UK ammonia emissions have fallen by 

20% between 1990-2014. However, the largest single year increase in NH3 since 1990 was measured 
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in 2014, showing a 1.2 kiloton (kt) increase from 2013 figures (Misselbrook et al., 2015, p.2). The 

inventory of UK ammonia emissions attributes this increase in NH3 to an increase in dairy cow 

numbers (and thus dairy cow slurry) as well as an increase in the use of urea-based fertilisers (ibid).  

An important factor to consider when assessing ammonia emission levels in the UK is the exclusion 

of anaerobic digestion within modelling methods. Anaerobic digestion is a biological process in 

which microorganisms break down biodegradable materials such as manure (Yenigün & Demirel, 

2013, pp.901–902). To date, anaerobic digestion is not included in the modelling methodology and 

statistical releases published by The Department for Environment, Food and Rural Affairs (DEFRA) 

and therefore an underestimation of emission levels for ammonia is quite possible, meaning the 2014 

modelled increase may, in fact, be higher than reported.  

In a later section, the characteristics of a wicked problem are discussed. The possible underestimation 

of ammonia emissions supports the view that the problem of UK ammonia emissions is extremely 

complex and multifaceted, both characteristics of a wicked problem. 

2.3 WHERE DO AMMONIA EMISSIONS COME FROM? 

In the UK, over 83% of all NH3 emissions are attributed to agricultural practices (Misselbrook et al., 

2015 p. 2). In 2014, the largest single source of NH3 amongst agriculture came from the rearing of 

cattle and its associated activities. Dairy farming produced 70.9 kt of NH3 and beef farming 

contributed 57.3 kt respectively (Table 1, ibid., p. 5). As previously mentioned, increased levels of 

NH3 across the UK in 2014 were attributed to an increase in the number of dairy cows. Through an 

increase in dairy cows, milk yields were up 5% and thus estimates of excretion saw a growth of 3.4% 

- increasing overall levels of ammonia.  

SOURCE KT NH3   % OF TOTAL 

Livestock category   

Cattle 182.2 55 

Dairy 70.9 30 

Beef 57.3 24 

Sheep* 10.1 4 

Pigs 18.5 8 

Poultry 31.8 14 

Horses 3.9 2 

   

Management category   

Grazing/outdoors 29.1 12 
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Housing 56.2 24 

Hard standings 22.0 9 

Manure application 60.1 26 

Manure store 25.2 11 

   

Fertiliser application 41.8 18 

   

TOTAL 234.3 100 

*Including goats and deer   

Table 1 - Estimate of ammonia emission from UK agriculture for 2014 (Misselbrook et al., 2015) 

Slurry and manure produced by livestock are often stored on the floor of farmyard buildings, collected 

within specially designed stores (Figure 1, Farmers Weekly, 2014) or spread on the land for fertiliser 

purposes (DEFRA, 2002 pp. 8–9). In general, the greater the surface area of land which is covered by 

slurry, the greater the levels of NH3 emissions which are produced (ibid., p. 9). 

 

Figure 1- Slurry store (Farmers Weekly, 2014) 

It is common practice for those working within the agricultural sector to feed their livestock with high 

protein feeds (which contain spare nitrogen) to ensure that the animals nutritional staples are being 

met (Gay et al., 2009, p.1). Through this overfeeding process, excess nitrogen which is not 

metabolised by the livestock is excreted in the form of slurry and then released into the air during 

decomposition in the form of ammonia (Figure 2, Gay et al., 2009 p. 1). When ammonia is released, a 



5 

large part of NH3 is removed from the atmosphere due to the effects of dry deposition (Clarisse et al., 

2009, p.479), however, a part of the NH3 remains in the atmosphere.  

 

Figure 2 - Ammonia is released into the air during manure decomposition (Gay et al., 2009, p.1) 

2.4 WHAT ARE THE CONSEQUENCES SURROUNDING 
AMMONIA? 

NH3 is a very reactive gas that influences both the atmosphere and ecosystems. NH3, being a precursor 

gas to PM2.5 has been shown under the correct conditions to increase levels of particulate matter 2.5 

(PM2.5) – “ ammonia can be a provider of an abundant amount of condensation nuclei in the form of 

ammonium nitrate and ammonium sulphate which, under favourable meteorological conditions, 

attract hygroscopic water, leading to rapid increase in the PM2.5 mass fraction” (Mensink & 

Deutsch, 2008, p.548). A major concern is that in the UK, NH3 emissions have fallen by “only 21% 

between 1990 and 2009 and are not predicted to fall any further up to 2020” (Air Quality Expert 

Group, 2012, p.4). 

2.4.1 HEALTH 

According to Bauer, et al (2016 p. 5396) in Europe, agricultural PM2.5  is responsible for 55% of all air 

pollution linked to human activities. This statistic is particularly worrying because of the negative 

health effects which PM2.5 can have on humans. It is reported that both short and long-term exposure 

to PM2.5  can: (Koenig, 2000 p. 6) 

a) Aggravate asthma and respiratory symptoms; 

b) Increase hospital admissions; 

c) Increase mortality rates from cardiovascular and respiratory diseases; 

d) Increase rates of lung cancer. 

Table 2 shows that though agriculture represents only a 3% share of total PM2.5 in 2015, this will 

increase to 4% and unlike other secondary contributors towards PM2.5, NH3 is not projected to 

decrease. With around 40,000 deaths per year being attributed to outdoor air pollution in the UK 

(Physicians, 2016, p.1) understanding NH3’s contribution towards PM2.5  is extremely important and 

should not be underestimated. 

UK PM2.5 EMISSIONS (KTONNES) 

Emission source 1990 1995 2000 2005 2009 2015 2020 

Agriculture 1.7 1.8 2.1 2.0 1.9 1.9 1.9 
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TOTAL PM2.5 

emissions 
157.6 132.8 103.1 83.6 70.5 56.8 53.0 

Table 2 -  UK emissions of primary PM2.5 from different sources from 1990-2009 and projected to 2020 (Air 

Quality Expert Group, 2012 p. 84) 

2.5 CURRENT MEASURES IN PLACE 

Regulatory controls are the principal way of reducing NH3 emission levels in the UK. Through 

regulations at either the national level, global or through a political union such as the European Union. 

United Nations Economic Commission for Europe (UNECE) Gothenburg 
Protocol and the EU National Emissions Ceilings Directive (NECD): 

The Gothenburg protocol outlines the reductions which signatory states across the globe must adhere 

to. The 2012 revised Gothenburg protocol requires the UK to reduce ammonia emissions in 2020 by 

8% (Table 3) when compared to the 2005 baseline emissions (DEFRA, 2016, p.5).  

As well as being signatories to the Gothenburg Protocol through the European Union (EU), the UK 

must adhere to regulations prescribed by the EU. Directive 2016/2284/EU, which was published at the 

end of 2016 and will be transposed at the latest in 2018, sets out new NH3 emission reduction targets 

for all member states up to 2030. The aim of this new European directive is to cut the health impacts 

of air pollution by half compared with 2005 levels (European Union, 2016 p. 3-20). Table 3 sets out 

the emission reduction targets which the UK must adhere to from 2020 to 2030 and 2030 onwards. 

MEMBER STATE NH3 REDUCTION COMPARED WITH 2005 

For any year from 2020 to 2029   For any year from 2030 

United Kingdom 8 %   16 % 

EU 28 6 %   19 % 

Table 3 – UK and EU 28 reduction targets (European Union, 2016 p. 3-20) 

Until Directive 2016/2284/EU is transposed into UK law in 2018, the UK must adhere to its 

predecessor, the National Emissions Ceiling Directive which requires the UK and other European 

states to meet and reduce their NH3 emissions ceiling levels in line with the Gothenburg Protocol. 

SUMMARY 

This section has examined what ammonia is and explored the current situation of ammonia emissions 

globally, nationally and locally. It has found that the trend for emissions has been declining over 

several years. However, in 2014, UK emissions increased, bucking this trend. This section identified 

that agriculture is the most significant contributing source of towards ammonia emissions in the UK. 

The potential health implications of ammonia emissions were also explored. This section shows the 

complexity and interdependencies of ammonia emissions. The subsequent section goes on to discuss 

how ammonia emissions are not only a biophysical problem, but can also be seen as an existential or 

sustainability problem within a complex socio-ecological system. 
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3. SUSTAINABILITY 

Sustainability is a multifaceted, complex concept. Many of sustainability’s origins can be found 

within the Brundtland Report (World Commission on Environment and Development, 1987, pp.1–

300), with the understanding of sustainability developing significantly in the last 30 years. In 2012, 

Kate Raworth published ‘The Doughnut of Social and Planetary Boundaries’, ascribing the 

complexity of sustainability being due to the interdependence of both social and planetary boundaries 

(Raworth, 2012, p.5). Raworth’s doughnut offers an example of ammonia emissions not only being a 

biophysical problem, but one that is a part of a wider, socio-ecological field.  

3.1 THE DOUGHNUT OF SOCIAL AND PLANETARY 
BOUNDARIES  

Raworth (2012)'s developed her doughnut combining Rockström et al’s (2009) planetary boundaries 

and eleven of the top social priorities identified at the Rio 20+ Earth summit, (Figure 4). 

 

Figure 4 - The doughnut of social and planetary boundaries (Raworth, 2012, p.4) 

In Figure 4, the very inner layer of the doughnut shows the social foundations which humanity need in 

order to flourish and which are determined to be the rights of all (Raworth, 2012 p. 4). On the outer 

layer of the doughnut lie the planetary boundaries that Rockström et al (2009) defined. These 

boundaries are the limits humanity should not trespass in order to continue to live within an 

environmentally safe operating space. Between the two boundaries of the doughnut lies an area which 

is considered both environmentally safe and socially just, and in which humanity can prosper, 

therefore. Raworth notes that this ‘safe and just space for humanity’ is a space in which inclusive and 

sustainable economic development can happen (Raworth, 2012 p. 5).  

The doughnut of social and planetary boundaries offers a fresh new approach which policymakers 

should consider when trying to bring forward both socially inclusive and environmentally friendly 

policies. 

As noted earlier, ammonia emissions have had an impact upon air quality and therefore can be 

ascribed to a number of the planetary boundaries found within Raworth’s doughnut. However, 

ammonia emissions should also be considered to have effects on a number of the social foundations, 

particularly that of human health. As shown previously, ammonia emissions can contribute to 

increases in PM2.5, a pollutant source which can have serious effects upon human health.  



8 

With ammonia emissions being related to both the planetary boundaries and having effects on the 

social foundations of the doughnut, this problem should be considered as one which is an existential 

sustainability problem, suggesting the problem of UK ammonia emissions is very complex. 

SUMMARY 

In this section, ammonia emissions have been shown to be having negative effects upon the planetary 

boundaries, specifically those related to air quality. As well as this, ammonia emissions can be seen to 

be a problem that also effect the social foundations of human societies. Ammonia emissions can 

therefore be defined as being both a biophysical, and a social and economic sustainability problem. 

Considering these two attributes, the next section will discuss whether ammonia emissions can thus be 

seen as a wicked problem, something more than a complex problem. 

4. WICKED PROBLEMS 

Ammonia emissions can be considered as complex because they are both a biophysical and an 

existential or sustainability problem within a complex socio-ecological system. This section will 

outline how ammonia emissions can be considered a wicked problem. Wicked problems should be 

considered ‘complicated’ rather than merely ‘complex’ problems. Complex problems are unordered 

and require expert knowledge to be applied in order to solve them (Hasan & Kazlauskas, n.d., p.7), 

but with this knowledge they can be solved. Wicked problems too complicated for this ‘expert’ 

knowledge to be applied, and therefore require different approaches to solve them. Wicked problems 

can also be termed as a ‘mess’, being difficult to ‘pin down’ and there being likely multiple possible 

trajectories in terms of transformation approaches between stakeholders (Reynolds & Holwell, 2010, 

p.5).  

Wicked problems can be defined as ones that are controversial and open-ended (Rittel and Webber, 

1973 p. 155). These problems are ill-formulated, confusing and comprised of many decision makers 

with conflicting values (Burge & Mccall, 2014, p.1). Furthermore, Rittel and Webber, (1973 pp. 161-

167) described a number of properties which form wicked problems, the first being that there is no 

immediate solution, something which UK ammonia emissions can be seen to have. Emissions are 

increasing, though efforts have been made historically to reduce them.  

Ammonia emissions can be seen to be ill-defined, as there are no other problems which policymakers 

are able to refer to, to understand the problem. This ill-definition is one of the properties which Rittel 

and Webber finds as being a key controversy of wicked problems. When faced with a wicked problem 

it is not possible to refer to a place where an ‘exhaustive formulation’ of information is held, making 

it difficult to understand and solve the problem. According to Rittel and Webber, the information 

needed to understand a problem is wholly reliant upon the individual’s idea for solving it (ibid., p. 

161), thus increasing the problem’s complexity. The ill definition of wicked problems is also due to 

the information in the problem being nonauthoritative and within reasonable dispute, something 

which ammonia emissions can be said to share. 

A further feature of wicked problems is that cause and effect relationships are difficult to identify and 

define, further amplifying the problems complexity. With “every wicked problem considered to be a 

symptom of another problem” (Rittel and Webber, 1973 pp. 165) perspectives can determine an 

stakeholders understanding of a variable as either the cause or effect which can then also differ from 

their fellow stakeholders perspectives. These diverging perspectives of cause and effect amongst 

stakeholders can cause conflicts of interest which can magnify a set of competing challenges. 

Ammonia emissions were seen earlier to be both a biophysical and an existential or sustainability 

problem within a complex socio-ecological system. Differing stakeholders will have diverging 

perspectives on what type of problem ammonia emissions are, further increasing their complexity and 

amplifying the notion that it is a wicked problem. 
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Additionally, wicked problems can be characterised by a situation where differing stakeholders 

disagree over what can constitute a problem (Powell et al., 2014, p.136). Wicked problems are 

increasingly problematic when stakeholder’s views have no coherence and their interests are 

competing, leading to further controversy (ibid., p. 144). This lack of coherence amongst stakeholders 

is defined as ‘value conflicts’ (Dentoni & Bitzer, 2015, p.68) with the complexity of the problem 

being amplified the number of  stakeholders involved. Stakeholders with diverging perspectives and 

priorities can openly question and undermine the definition of and the information about the problem, 

reinforcing the problem’s ill definition and wickedness (Mccall & Burge, 2015, p.8). In later sections, 

ammonia emissions will be shown to involve many stakeholders with diverging perspectives. These 

diverging perspectives mean that the actions by which a transformation can take place becomes 

extremely wicked and thus reinforces the notion of ammonia emissions being a wicked problem.   

SUMMARY 

Wicked problems are multifaceted. They provide significant uncertainty to stakeholders, leading to 

difficulties in finding solutions. Wicked problems involve many stakeholders with diverging stakes 

and approaches to transformation, reinforcing complexity due to value conflicts. Ammonia emissions 

should therefore be considered as a wicked problem, comprising many, if not all of its characteristics. 

The next section will go on to discuss the role of stakeholders and will outline the different 

stakeholders associated with UK ammonia emissions. 

5. STAKEHOLDERS 

The preceding section explored the place of stakeholders within a wicked problem, showing that the 

complexity of a problem increases when there are many differing stakeholders with diverging 

perspectives. This section will explore the roles different stakeholders can take in formulating and 

implementing solutions. It will also enumerate the main stakeholders associated with the wicked 

problem of ammonia emissions. 

The Oxford dictionary defines stakeholders as ‘all those with interests in an organization; for 

example, shareholders, employees, suppliers, customers, or members of the wider community (who 

could be affected by the social or environmental consequences of an organization’s activities) (Law, 

2016). This definition is supported by Freeman and Mcvea (2001 p. 5) who describe a stakeholder as 

“any group or individual who can affect or be affected by the achievement of the organisations 

objectives”. 

The original concept of stakeholders is predominantly attributed to Freeman (1984) coming from his 

book ‘Strategic management: A Stakeholder Approach’. Freeman attempted to identify and address 

the principle of who or what counts. Freeman’s stakeholder theory was introduced to deal with the 

“external environment of the firm” (ibid., p. 24) and to allow executives to “manage their firms more 

effectively” (ibid., p. 27).  Presently, the notion of stakeholders can be found within many spheres, 

including both the business world and natural resource management (NRM). It is now widely 

recognised that stakeholders should influence environmental decision making and that if the interests 

and characteristics of stakeholders are not paid enough attention to, then NRM initiatives are destined 

to fail (Grimble and Wellard 1997, cited in Prell et al., 2009 p. 501). Consequently, NRM dilemmas 

often integrate methods of stakeholder analysis into their project plans to remedy the possibility (ibid).  

Gitsham and Page (2014 pp. 2–3) propose that when trying to solve a (wicked) problem, two 

requirements are necessary to ensure legitimacy: 

1. A critical mass of participants/stakeholders – the process needs sufficient power to address 

the ‘wicked’ problem around which the stakeholders have convened. The process will suffer 

if stakeholders are excluded which are deemed to hold ‘excessive power’; 
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2. The process must be perceived to be inclusive – the process should take all reasonable steps 

to involve the spectrum of stakeholders which may have a ‘view’ or ‘stake’ on the problem. 

Under-represented voices must be able to contribute. 

Furthermore, a focus on quantity and homogeneity of stakeholders can be detrimental to problem 

solving and it is the quality and diversity of stakeholders included within the process which enhances 

legitimacy. With a wicked problem such as rising UK ammonia emissions, it is important to note that 

there must be a wide spectrum of stakeholders included within any attempts at finding a solution. As 

well, these stakeholders can take differing roles in formulating and implementing solutions.  

Wicked problems concern a wide spectrum of stakeholders with diverging perspectives and differing 

goals. This is also true in the case of UK ammonia emissions. A list of those stakeholders involved in 

UK ammonia emissions can be found in Table 4 (with those highlighted in black being participants 

within this study).  

STAKEHOLDERS INVOLVED IN THE MITIGATION PROCESS OF UK AMMONIA EMISSIONS 

The Department for Environment, Food and Rural Affairs (DEFRA) 

The National Farmers Union (NFU) 

Agricultural Industries Confederation (AIC) 

Air Quality NGO’s (e.g. Client Earth) 

Health Organisations (e.g. cleanair-europe) 

The Environment Agency 

Environmental Organisations (e.g. Greenpeace) 

Agricultural lobby Organisations 

Large land owners (e.g. The National Trust) 

Table 4 - Possible Stakeholders involved within UK ammonia emissions 

In addition to the stakeholders listed here, it should be noted that there are many more stakeholders 

that are not listed. This illustrates that solving the problem of UK ammonia emissions cannot be done 

simply by automatic fiat or overnight, it requires an exercise or process involving most, if not all, 

stakeholders.  

A specification of the three stakeholder groups participating within this study can be completed by 

assessing the literature they have published. DEFRA are the governmental department responsible for 

sustainable development, environmental protection and air quality, as well as many other areas 

(Cabinet Office, 2016, pp.1–88) and thus have previously been involved in ammonia reduction efforts 

(DEFRA, 2017). In 2015, DEFRA’s minister, Rory Stewart suggested that the EU’s targets on 

ammonia concerned him as the targets may constrain the UK dairy industry (Michael Holder, 2015). 

This insinuates that the DEFRA minister, and his department agreed with the need to reduce ammonia 

but that this reduction must not influence industry. Literature suggests that as a stakeholder, DEFRA 

seem motivated to reduce ammonia emissions, however there is some debate about how this 

transformation should take place. 
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The NFU has 55,000 members, representing two-thirds of the agricultural land in England and Wales 

(NFU, 2012). The NFU are the largest trade association in Britain, giving the organisation 

considerable power and influence (NFU & Raymond, 2017). Literature published by the NFU 

supports the notion that there is consensus between stakeholders that emissions are not positive, but 

there is divergence in how this transformation should be achieved. The NFU consulted with their 

members and published a question and answer article on their website in relation to a DEFRA 

ammonia reduction scheme (NFU, 2017). Farmers posed questions and showed scepticism about the 

scheme DEFRA are running, asking “Why the short application window?”, “Why is the deadline so 

early?” and “Why are rectangular/square slurry stores not eligible for a free-standing cover?” (ibid). 

Farmers are clear then that they have diverging ideas about how this ammonia reduction scheme 

should take place and be operated. When the European Union agreed to set lower ammonia emission 

targets, the NFU responded with “bitter disappointment”, with the NFU president, Meurig Raymond 

stating “increasing numbers of farmers are participating in nutrient management planning, nutrient 

inputs from manure have decreased and nutrients are being used more efficiently by farmers” (NFU, 

2015). Both the responses to DEFRA’s ammonia reduction scheme and the EU’s target reduction 

show that the NFU and their members are making efforts in relation to ammonia, and support this, but 

the way in which these efforts should take place differ to their fellow stakeholders, supporting the 

notion of there being diverging stakes.  

Finally, the AIC are the largest agrisupply trade association that represents 250 members with a 

turnover of over £6 billion (AIC, n.d.). Their main activities are to lobby policymakers and 

stakeholders, and to offer technical support. In comparison to DEFRA and the NFU, there is not a lot 

of literature published by the AIC in relation to ammonia. In response to policy development 

conducted by the EU and the UK in relation to ammonia, the AIC questioned the ‘one size fits all’ 

approach, stating “Can one regulation be equally appropriate for the rain soaked pasture of the west of 

Ireland and the sun-baked terraces of the Mediterranean lands?” (AIC, 2015). The AIC seem clear 

then that they have questions about how the ammonia transformation should be achieved, querying 

the need for regulation (ibid).  

SUMMARY 

UK ammonia emissions, and their mitigation comprise a wide spectrum of stakeholders with 

diverging perspectives and stakes in terms of what action to take. With the stakes associated with the 

transformation/mitigation being divergent between the stakeholders, it is therefore logical to conceive 

that a solution is more likely to be found if stakeholders can explore their diverging perspectives 

together, trying to align their stakes. The following section will look at whether a collaborative 

learning process could be a way of stakeholders being able to explore these diverging perspectives 

and eventually develop and sustain solutions to mitigate UK ammonia emissions. 

6. COLLABORATIVE LEARNING 

An objective of this study is to explore whether collaborative learning (CLP) is an approach that could 

be useful in the case of the wicked problem of ammonia emissions. With UK ammonia emissions 

being identified as a wicked sustainability problem, this section will look at what collaborative 

learning is, how it can be used and what conditions allow a collaborative learning process to take 

place. 

Mezirow (1996) defines learning as the process of using existing interpretations to construct new or 

revised interpretations of the meaning of one´s own experience to guide future action. Therefore, a 

way in which to change actions is through reflecting and developing one’s own experiences. Mezirow 

is supported by (Freire, 1970) who in his renowned book “Pedagogy of the Oppressed” developed the 

term ‘praxis’, praxis being one’s own reflection and action upon the world in order to transform it 

through engaging, realising and practising ideas. With collaboration being defined as “mutual 

engagement of participants in a coordinated effort to solve a problem together” (Lai, 2011, p.2), 

collaborative learning can therefore be seen to marry these two definitions, enhancing common 
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knowledge, awareness and skills by thinking, discussing and acting together (Schulser et al., 2003 p. 

311). 

Conventional, linear approaches to problem solving are often introduced in cases of singular 

problems. Linear approaches; identify a problem, explores the options for solutions, implements the 

chosen solutions and then evaluates the outcomes (Barnes & Child, 2014, p.141). Comparatively, 

collaborative learning takes a different approach to problem solving and can be argued to be better 

suited to multidimensional, wicked problem such as ammonia emissions in the UK. Collaborative 

learning emphasises activities that “encourage systems thinking, joint learning, open communication 

and constructive conflict management” (Walker, n.d.), all of which can foster meaningful learning and 

dialogue, allowing stakeholders to explore their diverging perspectives and eventually develop and 

sustain solutions. 

Wals et al (2009 p. 28) in ‘The acoustics of social learning’ describe that the fundamental outcome of 

collaborative learning processes is the formulation of collective goals and visions which are shared by 

those taking part. He notes that these visions can only be achieved when there is adequate space for 

conflicts and opposition to be vocalised amongst participants. Wals places a large emphasis on the 

need for these conflicts to be explored and discussed rather than kept hidden. By exploring these 

differences, a CLP can help in reaching a state of collective goal setting, a fundamental feature when 

trying to develop a solution amongst a wide spectrum of stakeholders.  

One example of collaborative learning in use is ‘Social Learning for the Integrated Management and 

Sustainable Use of Water at Catchment Scale (SLIM)’. The SLIM case study shows collaborative 

learning being used in a water based natural resource dilemma, investigating socio-economic aspects 

of the sustainable use of water. The focus of this case study was to understand the application of 

collaborative learning and whether it could be introduced as a process of systemic change (Gibbon et 

al., 2004 p. 1). The SLIM case study found that by using collaborative learning, an atmosphere of 

trust was created amongst stakeholders and that certain individual stakeholders decided to take 

ownership of the organising of the participatory meetings (ibid., p.29).  

One further finding which the SLIM researchers identified, is that stakeholders through collaborative 

learning, understood and recognised that single groups cannot cope with resource dilemmas on their 

own and that easy solutions to these dilemmas are unfeasible (ibid., p.30). The findings from this case 

study exemplifies the two definitions which were described earlier for addressing wicked problems, 

showing examples of; enhancing awareness and skills (single groups of stakeholders cannot cope with 

resource dilemmas on their own and that easy solutions to these dilemmas are unfeasible) by 

thinking, discussing and acting together (individual stakeholders decided to take ownership of the 

organising of the participatory meetings). The SLIM case study is therefore a practical illustration of 

the marrying of these two definitions. This case study also shows how collaborative learning can be 

implemented as a method for having stakeholders develop solutions together, by exploring their 

differences. 

A further example of collaborative learning processes (CLP) is provided by research conducted in the 

Tweed, the Ythan and the Eye Brook water catchments in the UK (Collins et al., 2007 p. 564). The 

authors established that within cases of NRM, “issues cannot be understood or defined from one 

particular perspective alone, nor resolved by unilateral action on the part of a single stakeholder” 

(Collins et al., 2007, p.572). Again, this case study reinforces the notion that singular groups of 

stakeholders cannot solve problems alone, it concludes by stating that CLPs offer opportunities for 

enabling concerted action amongst stakeholders (ibid).  

Collaborative learning is cited as an essential process for addressing complex and uncertain problems 

(Schusler, Decker and Pfeffer, 2003, p.311). Savery and Duffy (1995 p. 3) highlight that traditional 

instruction and learning methods rely upon the values of replicability, reliability, communication and 

control. Considering the multifaceted nature of wicked problems, it seems likely that linear 

approaches would have difficulty solving the issue, and thus collaborative learning ought to be 

considered as an approach. Furthermore, Kolk and Pinkse, (2012 p. 184) allude to collaborative 

learning processes as often being best used when a problem requires cooperation across sectors (and 

countries). This cooperation is best served when there is a shared common goal of resolution across 
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the various stakeholders, something which collaborative learning processes have the ability of 

developing (ibid), and something which UK ammonia emissions have been highlighted as needing to 

develop and sustain a solution.  

7. WHAT ARE THE CONDITIONS WHICH ALLOW 
COLLABORATIVE LEARNING TO TAKE PLACE? 

Collaborative learning does not occur spontaneously. Certain conditions need to be met for a process 

of collaborative learning to take place. Not one place in the literature has brought these necessary 

conditions together. Therefore, an extensive review of over 40 scientific articles was conducted. 

These papers were screened with respect to relevance and data from 19 of these articles were used in 

the final analysis. An independently synthesized list of 9 conditions has been identified following this 

analysis. These 9 conditions are deemed fundamental in allowing a CLP to take place. The following 

section will outline these nine conditions: trust, hierarchy, ownership, awareness, complexity, 

reflection, empowerment, willingness to allow for dissonance and time and will provide relevant 

illustrations from within literature, justifying the need for the presence of these conditions to allow for 

collaborative learning to take place. 

Trust is characterised by Mcknight and Chervany (2000 p. 827) as being crucial wherever risk, 

uncertainty, or interdependence exists. Wherever these conditions are present, the need for trust 

grows. With trust being central to situations of uncertainty, problems which include a wide spectrum 

of stakeholders offer an increasingly complicated challenge. Romina (2014 p. 17) emphasises that 

trust is paramount in cases which involve a wide range of stakeholders as they need to believe that 

their stake holding counterparts are speaking honestly and frankly and thus are not pursuing their own 

hidden agendas. She continues to state that if trust is in place then relationships amongst stakeholders 

can be wholly transformed with the power balance being distributed more evenly and with the 

common interests between stakeholders being explored and progressed (ibid).  

In the SLIM case study, researchers also found that collaborative learning tools promoted a sense of 

trust between participants and researchers and between participants themselves. (Gibbon et al., 2004, 

p.23). Romina (2014 p. 17) notes that “during repeated interaction, participants can better understand 

the position of others, adjust misconceptions and understand the reasons of counterparts”. With trust 

being deemed a necessary addition to collaborative learning processes, assessing the levels and 

instances of trust within the context of UK ammonia emissions amongst stakeholders is crucial. By 

understanding this, researchers will be able to explore the conditions under which a further 

collaborative learning process, inclusive of a wider field of stakeholders could support the reduction 

of UK ammonia emissions.  

Hierarchy, or perhaps better the absence of hierarchy, can be shown to be another important 

condition when a collaborative learning process. Researchers found that participants (varying 

stakeholders) valued being able to discuss the local problems of their territory and with the absence of 

‘pre-constituted top-down solutions to problems and the chance to play an active role in the decision 

process’ the feeling of a lack of hierarchy was appreciated Gibbon et al (2004 p. 29). The sustainable 

governance of natural resources is explored by Rist et al (2007 p. 30) and the properties of hierarchy 

is discussed. Rist measured the role of collaborative learning in three rural case studies (India, Mali 

and Bolivia) and found that a collaborative approach fundamentally changed the interactions between 

local and external actors during the process. He found that as trust was built, a transformation between 

the norms of communications was seen and hierarchies between stakeholders dissipated. Through this 

dissipation of communicative hierarchies, a wider exchange of knowledge and experiences among 

participants occurred and thus, “mutual perceptions and preconceptions started to change gradually” 

(ibid., p. 31).  

Rist concludes that a collaborative approach, involving local and external stakeholders allows for the 

transformation of more equitable communication between them and the development of a “common 
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understanding of the principles of sustainability”. Hierarchy and power relations are also considered 

by Ensor and Harvey (2015 p. 511) with the authors agreeing that CLP can help bring excluded, 

and/or disregarded perspectives into NRM and decision making processes, they do note however that 

the chance of reinforcing unequal power relations needs to be recognised and must be avoided at all 

costs in order for CLP to occur (ibid., p. 518). When relationships are less hierarchical a more 

reflexive definition of current problems amongst stakeholders can arise and thus, the management of 

natural resources, such as with ammonia emissions can be approached on a more equitable playing 

field (ibid., p. 31). 

Taking ownership of the CLP is a third prerequisite, which researchers have highlighted stakeholders 

must have. The United Nations Framework Convention on Climate Change (UNFCCC) published a 

report into methodologies which can be used in cases of vulnerability and adaption. This report 

identified that collaborative learning processes are able to promote equitable decision making 

amongst stakeholders and that when this type of process is used, stakeholders “have a greater sense of 

ownership for decisions made, and thus are more likely to comply with them” (Lonsdale, n.d., p.1). 

The participation of stakeholders in a CLP is said to allow for partakers to gain self-confidence to 

engage in the ‘co-ownership’ of projects. Through this joint ownership, problems and responses can 

be shared amongst participants and the construction of a reality between stakeholders empowers them 

to have joint experiences and move towards the formation of common goals (Bouwen & Taillieu, 

2004, p.138). UK ammonia emissions present a complex set of wicked problems and any 

collaborative learning processes must consider how stakeholders can take ownership of the problem. 

“At the inception of the meeting it appeared that they did not have a… systemic awareness and 

knowledge of the multiple factors affecting the water quality, even less of the impact of their 

practices” (Gibbon et al., 2004, p.24). Through a process of collaborative learning, the SLIM 

researchers identified an awareness developed of the role that individual stakeholders can play in 

managing natural resources in a sustainable way, through collective actions and behaviours. Within 

CLP’s, stakeholders need to understand and be aware of their perceived roles within the natural 

resource environment, as well as having an appreciation for what their fellow stakeholder’s roles are. 

This awareness of the importance of one’s own role within NRM has further been supported by 

researchers who contest that CLP can help participants build a systemic awareness, allowing 

stakeholders to understand what they are affected by and what they can affect (Collins et al., 2007, 

p.565). With this new-found awareness, stakeholders can support a concerted action towards NRM 

(ibid). 

With the state of affairs surrounding UK ammonia emissions, being engulphed by a multifaceted 

sustainability narrative, and the issue itself following many of the properties of a wicked problem, an 

understanding and appreciation of complexity and interdependencies which make up the matter is of 

great importance. With collaborative learning implying the “capacity to reframe a given problem 

considering broader cultural values and its political and cultural connotations” (Garmendia & Stagl, 

2010, p.1714), a CLP could help enable the development of situation where stakeholders are aware of 

the consequences and appreciate the complexities of both their own and others actions. With this 

understanding, the formation of a mutual goal may be more achievable and a way of mitigating 

against the NRM problem may become clearer. 

With collaborative learning being shown as a key element in the process of tackling both wicked and 

NRM problems (Collins et al., 2007; Gibbon et al., 2004; Bouwen and Taillieu, 2004; Rist et al., 

2007; Romina, 2014; Mcknight and Chervany, 2000), it can also be shown as a way of overcoming 

great complexities (Garmendia and Stagl, 2010 p. 1714). Garmedia and Stagl continue to define 

social/collaborative learning as a process which happens among “different levels and different 

elements… gaining capacity for complexities and uncertainties”. With this recognition of the 

complexity amongst NRM stakeholders, Ensor and Harvey (2015 p. 510) have found that CLP’s have 

led to a better understanding of emerging problems and have highlighted more succinct ways of 

finding solutions between stakeholders. They go on to state that CLP’s can assist stakeholders with 
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learning about complex issues in inherently conflictual environments (ibid., p. 512) and through this 

learning, the development of a shared vision for change can begin. 

Reflection has been deemed as a critical characteristic needed to be in place when faced with 

complex or wicked problems. Reflection by stakeholders within NRM cases can support the growth of 

new knowledge and ways of operating (Ensor & Harvey, 2015, p.510). It has also been found that 

within CLP’s a sense of collective reflection and action is feasible amongst stakeholders (Röling & 

Maarleveld, 1999, p.301). 

Webler et al (1995 pp. 445–447) classified what they deem as the components of ‘social learning’ 

(which here can be used interchangeably with collaborative learning). They identified “cognitive 

enhancement” as one aspect of collaborative learning which can help foster collective values and 

preferences amongst stakeholders. This cognitive enhancement is principally about learning and 

acquiring knowledge, and through this process, individuals and stakeholders can reflect on, and “learn 

about one’s own personal interests”. Keen and Mahanty (2006 p. 497) also support the importance 

and inclusion of reflection within CLPs in NRM cases. Mahanty acknowledged reflection as one of 

the three core elements which comprises a learning approach towards NRM. She notes that 

stakeholders need to reflect on learning processes and their meaning for learning to occur amongst 

stakeholders. 

Reflection plays a key role in supporting the feedback loop between social and ecological systems (a 

crucial element of NRM disputes and problems) (Keen & Mahanty, 2006, p.499). Reflection supports 

a continuous learning process amongst stakeholders which allows for the development of hypotheses 

and the critical reviewing of them. With this reflection, stakeholders can revise their actions to 

accomplish further goals in collaboration with their fellow stakeholders. Furthermore, reflection is 

valuable in pushing stakeholders to look beyond their own perceptions and understandings of a 

system, allowing them to work better with others to understand “definitions, events, behaviours, and 

interactions” affecting natural resources and/or their problems. 

Reflection can also play a role in tackling ill-defined problems due to triple loop learning being 

encouraged within CLPs. Triple loop learning allows stakeholders to reflect on, and change their 

values and norms from their operating assumptions (Wals, 2009). Through this reflection, diverging 

stakes between stakeholders can be reflected upon and thus the ill-definition of a problem can be 

explored. 

CLPs can create the capacity to act and a sense of empowerment amongst stakeholders involved in 

the process (Hiemstra, n.d., p.6). Through the creation of trust-based relationships which enables the 

active participation of all, actions can be encouraged irrelevant of power relations (ibid). By 

introducing a CLP to a number of case studies, Hiemstra found that an awareness amongst the 

disadvantaged powerholding stakeholders that they also have power occurred (ibid., p. 20). In several 

case studies, Hiemstra used ‘participation’ as a key issue with participants and explained “that one has 

power if she or he has the ability 1. to be seen 2. to be heard 3. to influence views to be implemented”, 

through these discussions with stakeholders, feelings of power were enabled and actions were 

encouraged (ibid). With UK ammonia emissions, enabling all stakeholders to feel as if they have the 

tools and feel empowered to act seems necessary based upon the above findings. As well as this, 

understanding whether stakeholders feel they have this ability at present is an important factor to 

assess in deeming what conditions are present. 

Pluriformity, or a willingness to allow for differences, is an important aspect of collaborative learning 

according to Wals et al (2009 p. 22). Within a ‘safe’ atmosphere, stakeholders can explore each 

other’s diverging perspectives and expectations, by doing so, individual stakeholders can also reflect 

upon their own stances. When faced with this exploration, stakeholders can see other positions and 

thus may see new ways of thinking or acting. This willingness to allow for dissonance can lead to 

the revision and alteration of motivations and diverging perspectives (ibid). A willingness to allow for 

dissonance can also allow stakeholders to feel empathy towards their counterpart’s positions, 
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something which can be beneficial to future goal setting and problem solving processes. Wals 

concludes that if this dissonance in terms of perspectives and ideas is not allowed for, then it can have 

detrimental effects on the CLP. 

The Inquiry Based Approach, authored by the Swedish International Centre of Education for 

Sustainable Development (SWEDESD) also notes that the “Inclusion of relevant stakeholders must 

not be compromised to avoid existing or potential conflicts. A certain level of dissonance is an 

important condition for mutual learning and collaboration” (Westin et al., 2014, p.29). Seemingly, 

dissonance is an important facet to include in any future CLP and without stakeholders feeling as if 

they can explore their differences within a ‘safe’ environment then any CLP may struggle to truly 

explore possible ways to mitigate ammonia emissions. Thus, understanding the present condition of 

dissonance is key to any proceeding CLP. 

Finally, time is a fundamental property which must be given credence to, appreciated and understood 

in any CLP. CLP’s are characteristically time consuming and costly and thus deliberation must be 

spent on assessing whether a CLP can contribute towards any successful outcome (Muro and Jeffrey, 

2008 p. 340). Mostert et al (2007 pp. 9–12) assessed the role of collaborative learning within 10 

separate NRM cases and evaluated the key factors which can foster, or hinder the process of 

collaborative learning. It was found that sufficient time and resources was within the top 10 key 

factors which can promote collaborative learning, whilst a lack of adequate time dedicated to any 

process was found amongst the top 3 factors which can obstruct or hamper the process. An important 

conclusion which Mostert makes is that when stakeholders are unable to dedicate equal amounts of 

time, this can lead to certain stakeholders participating more, and thus damage the representativeness 

of process. To mitigate against this potential unbalanced participation, it is suggested that any CLP 

should be designed to make limited requests of stakeholders and support should be provided for those 

which may need it (ibid). 

Furthermore, when planning any CLP, the duration of the process must be paid attention to. Rist et al 

(2006 p. 234) found that a major limitation of CLP’s conducted within a number of NRM cases was 

that the workshops held lasted too long for local stakeholders which had limited resources in terms of 

time and finance. Therefore, to avoid the alienation of certain stakeholders and to formulate a fair 

CLP, an assessment of the availability of time must be explored with stakeholders, allowing for the 

design of any future CLP to be given as fair a chance of success as possible.  

SUMMARY 

The previous sections highlight the interconnections and associations between sustainability, wicked 

problems, stakeholders and collaborative learning. A review of the relevant literature suggests that the 

problem of UK ammonia emissions is a sustainability issue, and concurrently it has many of the 

characteristics and properties of what is defined as a wicked problem. It has been shown that 

collaborative learning processes can be effective in situations where there are wicked problems which 

involve multiple stakeholders, such as in the case of UK ammonia emissions. A list of nine conditions 

has identified as being fundamental in allowing a CLP to take place. These conditions are; trust, 

hierarchy, ownership, awareness, complexity, reflection, empowerment, willingness to allow for 

dissonance and time. The next section will outline how these conditions have been explored with the 

representatives of DEFRA, the AIC and the NFU. 

8. METHODOLOGY 

As the previous sections discussed, collaborative learning does not occur spontaneously. Certain 

conditions need to be met for a process of collaborative learning to take place. As previous literature 

had not brought these conditions together, nine conditions were discovered and synthesized by the 

researcher. These nine conditions have been identified as being fundamental in allowing a CLP to 

take place and will be used in the following analysis. 
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This chapter will identify the methods used to gather the data for answering the research question and 

will discuss their advantages and limitations in obtaining pertinent data. Firstly, an exploration as to 

the position of the researcher will be discussed. Following this, a description and justification as to 

why an exploratory approach was taken will be presented. Further, an explanation of why focus 

groups were chosen and the rationale behind this will be explored, followed by a discussion of the 

facilitators role and position within the study. Alongside, the sampling process and research subjects 

will be discussed. Additionally, ethical considerations will be debated in relation to the tools used. 

Finally, the data collection and transcription processes will be outlined and the change of 

methodology to focus groups/key informant interviews will be addressed. 

8.1 RESEARCH QUESTION:  

• Under what conditions could a collaborative learning process be introduced in order to 

attempt the mitigation UK ammonia emissions? 

 

This study examined the extent to which the nine CLP conditions, identified in the previous chapter, 

are present in the current situation and context of ammonia emissions in the UK. By assessing the 

extent of the nine conditions, recommendations of what further needs to be in place in order to begin 

any future collaborative learning process can be put forward. Therefore, to explore these conditions 

and in consideration of the literature review and the theoretical framework, the following research 

methods and techniques were used.   

8.2 EXPLORATORY APPROACH 

A ‘pilot study’ or exploratory approach is often used on the premise that exploration is needed for 

when either “measures or instruments are not available, the variables are unknown or there is no 

guiding framework or theory” (Creswell & Plano Clark, 2011, pp.75–79). In this study, an exploratory 

approach allowed the researcher to explore to what extent the nine conditions are present or not, and 

whether that is sufficient for the CLP to be initiated. 

The use of a qualitative research method was chosen as it allowed to understand participants from 

their own frames of reference and experiences of reality (DeVault et al., 2015, p.18), a necessity in 

order to answer the research question. Qualitative methods allow the researcher to conduct inductive 

research, being able to develop insights and understandings from the data collected, rather than testing 

the data against preconceived hypotheses, an important asset when exploring collaborative learning.  

It should be noted that those taking part in this study were deemed to be ‘key informants’. They are 

considered stakeholders having a potentially large impact on any attempted mitigation of ammonia 

emissions. An exploratory study would be suited for assessing this. Furthermore, if from this 

exploratory study, it would appear that the pre-requisites for a CLP were sufficiently met, it would be 

beneficial and prudent to undertake further focus group discussions with other stakeholders not 

included in this study. Undertaking further discussions should help determine and ensure whether the 

time is right for a CLP to be initiated. If, however, this exploratory study would indicate that the time 

is not right for a CLP to be introduced, further and wider focus groups and/or other forms of 

consultations could be undertaken to prepare the ground better and more deeply for either any future 

CLP or mitigation attempts.  

8.3 RESEARCH METHODS 

Three organisations, The Department for Environment, Food and Rural Affairs (DEFRA), the 

National Farmers Union (NFU) and the Agricultural Industries Confederation (AIC) responded to 

requests for participation, and all agreed to take part in this study. The researcher agreed with each 

organisation that they would invite their own representatives to the focus groups to represent their 
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organisations. As each focus group took place, it became apparent to the researcher that instead of the 

expected 3+ participants per focus group, only 1-2 individuals were present. 

It was explained that further representatives of each organisation would not be attending because of 

several reasons, but the principal reason was because the organisations could not dedicate further 

representatives to this study as it would be taking them away from other pieces of work. Furthermore, 

each organisation explained that the representatives who were present, were most knowledgeable on 

the subject area and could answer any questions on their colleague’s behalf’s. 

Therefore, outside of the control of the researcher, the intended focus groups became a hybrid of 

focus groups and key informant interviews. The following section will briefly outline the original 

rationale for using focus group and will then explore the differences and similarities between both 

focus groups and key informant interviews. 

8.4 FOCUS GROUPS 

Focus groups were chosen as the most appropriate methodology to use for this study because they 

allow exploring a specific topic in-depth, help the researcher understand participant’s perceptions and 

understandings and allow for participants to react to each other’s views (Bryman, 2012, p.501). Focus 

groups also allow the researcher to understand why people feel the way they do, as well as being 

beneficial in teasing out the variety of participants’ views on one topic (ibid., p. 503).  

Perhaps the most fundamental benefit focus groups can offer is the opportunity to explore the “ways 

in which individuals can collectively make sense of a phenomenon and construct meaning around it” 

(ibid., p. 504). In this instance, the primary aim of the focus groups was to understand how individuals 

perceive other stakeholders and to gain insight into how they see ammonia emissions as well as how 

they construct meaning about each other and about ammonia emissions. Through these insights an 

exploration of the conditions necessary for collaborative learning to take place can be conducted. 

In addition, within focus groups, group dynamics and the prevalence of hierarchy becomes crucial to 

acknowledge. In studies which involve participants being brought together, hierarchy and power can 

have a key role in the articulation of group norms and this could possibly lead to the discomfort or 

subduing of individuals within the group, also having an effect on constraining opinions of dissent 

(Kitzinger, 1995, p.312). Though hierarchy and group dynamics must be considered when conducting 

focus groups, the nature of the technique can in fact be empowering to individuals when others ‘break 

the ice’ on a topic which is difficult to discuss. Focus groups can also assist in giving participants 

feelings of solidarity and allow them to express perceptions and views together which they would not 

feel comfortable sharing alone (ibid).  

8.4.1 HYBRID OF FOCUS GROUPS AND KEY INFORMANT 

INTERVIEWS 

The original intention of this study was to use focus groups. To conduct focus groups, a sufficiently 

large number of representatives from each organisation is needed. With this number of participants, it 

is hoped that the focus group format helps uncover diverging perspectives and stakes among the 

participants. Unfortunately, many representatives were unable to attend each session. Those who were 

able to attend were sent as experts, or ‘key informants’. It was only established that a large number of 

representatives would not attend the sessions until the entire exercise had been designed. Therefore, in 

practice, the sessions which took place became a hybrid of both focus groups and key informant 

interviews. 

At this point, it may be useful to consider the similarities and differences between the two methods, and 

the impact this may have had on the results and validity of the data. Table 5 summaries the key 

differences between the two methods’ characteristics: 
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DIFFERENCES BETWEEN KEY INFORMANT INTERVIEWS AND FOCUS GROUPS 

Key informant interviews Focus groups 

• Special experts; 

• Interaction is between respondent and 

interviewer; 

• Interviewer uses more probes; 

• Easier to keep respondent on track; 

• Participant responds only to questions asked. 

• Group setting; 

• Participants change their mind and shift opinions; 

• Participants interact with each other; 

• Challenging to keep group on track; 

• Participants respond to questions as well as 

other’s comments. 

Table 5 - Differences between key informant interviews and focus groups (Nesbitt & Flores, 2008, p.43) 

When comparing the characteristics of key informant interviews and focus groups, it appears that the 

two methods are not that dissimilar. Therefore, the quality or validity of the findings from the hybrid 

focus group/key informant interview may not differ that much to those of the originally intended 

method. Moreover, given the limited window of opportunity for data gathering, it seems that the final 

hybrid approach was the most appropriate. For the purposes of the next sections, the method used will 

be referred to as ‘interviews’ and ‘key informant interviews’. 

8.4.2 ROLE AS A FACILITATOR  

In the following sections the personal pronoun ‘I’ will be used when discussing ‘Role as a facilitator’ 

and ‘Position of the Researcher’.  

When using a hybrid focus groups-key informant interview method, understanding the role I took as a 

facilitator within the process is paramount. The facilitator’s role is to “support everyone to do their 

best thinking” (Kaner & Lind, 2007, p.32). According to Kaner and Lind (2007 p. 32-36) there are 

four functions a facilitator serves to enhance this best thinking, namely full participation, mutual 

understanding, inclusive solutions and shared responsibility. As this study did not initiate a CLP, but 

instead conducted an exploratory study that did not bring various stakeholders together to find a 

solution, only the function of full participation is relevant. Table 6 summarises Kaner’s and Lind’s 

functions and explores full participation:  

FUNCTION WHAT THE FUNCTION 
SERVES 

PROBLEMS 
ASSOCIATED WITH 
FUNCTION 

FACILITATORS 
CONTRIBUTION TO 
MITIGATE AGAINST 
PROBLEM 

Full 
participation 

Validity of data increases with 

engagement. As well as this, 

the chances of the facilitator 

being able to tease out 

information which would 

instead have been ‘edited’ 

before participants speak 

becomes more likely. 

Self-censorship can happen 

when individuals don’t say 

what they’re thinking; this can 

happen when they think the 

groups response will be 

negative, hostile or dismissive. 

Understand the difficulty 

participants can face and takes 

responsibility to overcome it by 

allowing space for quieter 

members, reduce incidences of 

criticism and support everyone.  

Table 6 – Summary of functions of facilitator (Kaner & Lind, 2007, pp.32–36) 

Being aware of the difficulties participants can face, such as self-censorship, allowing for more voices 

to be heard and exploring ‘unedited’ points of view allowed me to create a positive engagement. 
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When initiating each conversation, I reiterated to the participants that the purpose of the study was to 

explore both majority and minority viewpoints and common and uncommon experiences. By doing 

so, I expected to create an atmosphere of honesty and engagement between participants. 

8.4.3 POSITION OF THE RESEARCHER 

I recognise that in this study, the position of the researcher needs to be discussed due to the dialogical 

position and active role the researcher has been taking. Unlike within traditional research methods 

where the researcher interacts with participants as an observer or neutral recorder of their answers, 

here I, as the researcher and facilitator I took an active role in the process and thus became a part of 

the process. In designing the focus group protocol, I was very aware of this role and the need for 

reflexivity. Therefore I designed the questions such as to give participants “the opportunity to guide 

the process of the research” in order to “gain benefit from taking part” (Denscombe, 1995, p.146). For 

example, the question “How important do you feel it is to form a shared goal and could this happen in 

the future?” was expected to solicit the participants’ reflection upon shared goals and their importance 

within future processes.  

Finally, in a postscript I will continue exploring my reflexive position. I will comment upon the role I 

feel I took in this study, offering commentary for future researchers to reflect upon and hopefully 

benefit from. 

The next section outlines how sampling took place and the ethical considerations I made in the 

study’s design. 

8.4.4 SAMPLING AND RESEARCH SUBJECTS 

A purposive sampling technique was used. Purposive sampling is the selection of cases (participants) 

from a pool or population without random sampling (Elliot et al., 2016). With purposive sampling 

those who are sampled are directly implicated in the research questions and the aim of the study 

(Bryman, 2012, p.418). For this study, the criterion for including participants was that they have a 

stake and influence in the mitigation of UK ammonia emissions. The organisations selected were 

identified to be the major stakeholders which have influence on any process which may lead to the 

mitigation of UK ammonia emissions. 

Comparatively, if a random sampling approach had been taken, this study would have been unable to 

fill the criteria of participants being directly implicated in the study and thus would be unable to 

explore the presence of the nine conditions considered to be important to collaborative learning 

processes. It should be recognised however that though the organisations chosen could potentially 

influence mitigation, they were not identified due to their interest in a collaborative learning process.  

8.4.5 ETHICS  

This study was designed with ethical considerations in mind. To integrate ethics into this study, four 

key areas were reflected upon and assimilated (1979, cited in Bryman, 2012, p. 134): 

1. Whether there is harm to participants; 

2. Whether there is a lack of informed consent; 

3. Whether there is an invasion of privacy; 

4. Whether deception is involved. 

To avoid harm to participants, questions were formulated to anticipate any potentially negative 

consequences. An ethical consent form was provided to participants in line with the Association of 

Social Anthropologists of the UK and the Commonwealth's (2011) ethical guidelines for good 

research practice. This consent form informed participants about privacy, anonymity, right to 

withdraw and provided the researchers contact information (ANNEX A). Finally, to avoid deception, 
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this study did not ask participants any questions regarding their personal characteristics (i.e. age, 

gender, height) and only asked questions which related to their perspectives as representatives of their 

organisations and as stakeholders within the problem of UK ammonia emissions. 

A further aspect to consider in the context of this study is the nature of the research in comparison to 

more traditional methods of data collection and analysis. In common forms of methodology and 

knowledge production, researcher’s traditionally collect data through observation, with the researcher 

endeavouring to operate in the background as an objective bystander. This traditional approach is 

thought to aid in developing an impartial understanding of observable phenomena (Dharamsi & 

Charles, 2011, p.378). Here, participants are seen as informers for researchers to study, analysed for 

their ‘observable phenomena’ and then offered the chance to read the study’s results in the form of a 

report or thesis. 

In contrast, participants partaking in this study were not considered as only informers but as active, 

potential stakeholders, who could form a part of an important process (collaborative learning), of 

which this study represents only a preliminary, exploratory phase. Furthermore, the ‘observed 

phenomena’ and results concluded from this study will be returned to the participants as useful inputs 

for when they and others wish to start an actual collaborative learning process. 

8.5 DATA COLLECTION 

The three focus groups/key informant interviews were with The Department for Environment, Food 

and Rural Affairs (DEFRA), The National Farmers Union (NFU) and the Agricultural Industries 

Confederation (AIC) between the dates of 6th – 21st of March 2017, at each organisation’s headquarters. 

The researcher, as discussed earlier, acted as an active participant within each conversation. Each 

session was recorded using a Dictaphone. Due to the need for active participation on the researcher 

behalf, notes were not taken during the session but only afterwards. The conversations held with both 

the NFU and DEFRA had two participants respectively. The session held with the AIC included only 

one key informant. All five participants were deemed to have influence and power in regard to decision 

making, due to their positions within the organisations. 

At the start of each session, the researcher welcomed the participants and provided them with an ethics 

form to sign and return, as well as an information sheet including the researchers contact information. 

Once completed and returned, the researcher asked for permission to start the recordings and then gave 

some context to the study. Each session followed the same format and protocol (ANNEX B).  

The focus groups/key informant interviews were designed around the nine conditions which were 

identified within the literature review. For each condition, several key questions were posed to 

participants to explore the presence of the condition. Further probing questions were also asked to 

explore this condition further. An example of this set-up can be seen below, in relation to the condition 

of complexity (with the key questions in bold and the probing questions following): 

How do you see ammonia emissions? Do you see them as a problem? Why? Please explain. 

Can you be more specific? Why are you saying that? For whom is it a problem, and why? What 

can be done about it? What has been done about, and has shown to be working? What has been 

done about it, and has not shown to be working? (POINT 5; COMPLEXITY). 

The rest of the focus group/key informant interviews followed the same questioning format as above, 

using key questions to explore the condition and probing questions to further explore its presence.  

Each session lasted up to one hour. Upon completion, the participants were thanked for their 

participation. Participants were made aware of the information sheet they received beforehand, holding 

the researcher’s contact details and providing information for if they had any questions or wished to 

withdraw from the study at a later date. Finally, the researcher gave a short explanation of how the data 

would be analysed and shared. 
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8.5.1 TRANSCRIPTION PROCESS 

In qualitative research studies, the use of a Dictaphone is commonplace, and thus, a transcription of the 

recordings was undertaken to transform the data into text form. There are some questions around the 

transcription process however. It should be noted that there is a debate about whether or not  it should 

be completed by the researcher (Wellard & McKenna, 2001, pp.182–183). Considering the researcher’s 

typing ability as well as the financial burden of getting an external person to complete the transcription, 

the researcher himself completed the transcription. Doing so meets the recommendation by Wellard and 

McKenna (2001 p. 183) the individual transcribing the collected recordings should be fully informed 

about the context and purpose of the research being undertaken as well as having an appreciation for 

the importance of verbatim accounts.  

SUMMARY 

This section discussed the researcher’s rationale behind using an exploratory approach and justified 

the use of using a hybrid method of focus groups/key informant interviews to assess the nine CLP 

conditions. This chapter explored the role of the facilitator and the position of the researcher in 

relation to the study as well discussing how the participants were selected and the ethical 

considerations behind this study. In the next section, the results of data collection will be presented 

and analysed.  

9. RESULTS AND ANALYSIS 

This data analysis will explore the extent to which the nine conditions that were identified above are 

present among the three stakeholder groups.  

9.1 THE NINE CONDITIONS 

9.1.1 TRUST 

It was found within a previous section, that wherever the characteristics of risk, uncertainty, or 

interdependence are present, the need for trust between and among diverse stakeholders grows. This is 

certainly the case in the context of ammonia emissions, as they pose considerable uncertainty and risk 

to stakeholders, while contributing towards negative impacts on human health. 

DATA 

When asked about their fellow stakeholders, NFU officials responded with a comment on how the 

relationship between themselves and DEFRA is at present:  

NFU: we would be providing them with views on how we think funding should be used, 

and in a lot of cases, what will come out in the end isn’t quite as practical as some of the 

ideas we put forward. 

Here, NFU officials seem to be portraying a relationship which has its limitations in relation to trust. 

By offering views and recommendations to DEFRA and not seeing these interpreted into policy 

decisions, the question is raised for the NFU on how much DEFRA really trust their 

recommendations. It could pose feelings of mistrust between both parties. Supporting this 

interpretation, later into the conversation NFU officials continue to question what DEFRA’s 

perception really is of them: 

NFU: asking what DEFRA think of us would be that we block things from happening, slow 

in getting on side with ideas and obstructive. 
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With NFU officials having this perception, they seem to be portraying that they feel they are being 

characterised in a way which is unfair and unrealistic. Being portrayed in this way can only emphasise 

feelings of mistrust towards DEFRA. Interestingly, DEFRA seem quite wary of lobbyist organisations 

such as the NFU and the AIC: 

Researcher: It seems there is a lot of trust between yourselves then? 

DEFRA: they’re a very powerful lobby organisation (the NFU). They do vary in the way 

they trap government definitely (lobbyist organisations), some are more perhaps 

confrontational… that may not be the right word – whereas others are perhaps more 

collegiate and wish to work with government a bit more… but will challenge us if they 

think something is stupid… which is useful to us. 

From the above, it appears DEFRA are cautious when it comes to their fellow stakeholders. This is 

made clear when they state “…vary in the way they trap government…”. Presupposing that lobbyist 

organisations want to ‘trap’ the government poses serious questions regarding the relationship 

between DEFRA and their fellow stakeholders. If DEFRA believe that their fellow stakeholders want 

to ‘trap’ them into making decisions, then questions regarding the levels of trust between themselves 

and stakeholders should be raised strongly suggesting that levels of trust seem to be lacking.  

Furthermore, when the AIC were asked about their relationships with their fellow stakeholders, they 

were very impassioned about the failings of policymakers (DEFRA). Moreover, the NFU also noted 

that at times they have made suggestions to DEFRA, which are not implemented into policy: 

AIC - “Policymakers are trained to think in policy process terms, often there’s a breakdown 

in communication between what’s practically needed and how that relates to a policy 

outcome. It would be great if the two parts could talk a bit better. I think this is one of the 

biggest problems we have. Policy is too fluffy and impractical to work with. They are stuck 

to their policy processes because they are measured against criteria to demonstrate their 

policymaking abilities. They aren’t measured in terms of their success. They follow their 

lines, and an industry person could come up with a good suggestion “this is exactly what 

we need, this will help industry engage” but it doesn’t fit their process, so sometimes they 

can’t do it”.  

The above quotations suggest that one can speak of a mutual misperception between the 

organisations: the policy makers(DEFRA) on one side and the lobbyist/representative organisation 

(AIC/NFU) on the other side displaying a mutual misperception of each other. As DEFRA says: They 

are “slow in getting on the ides with ideas and obstructive”. This misperception can be considered an 

indication of a low levels of trust between important stakeholders. 

9.1.2 HIERARCHY 

Earlier, the presence of hierarchy was identified as having a significant impact upon the solutions that 

would emerge out of a CLP. It was found that stakeholders value discussions when there is an absence 

of pre-constituted, top-down solutions to problems and they are given the chance to play an active role 

in the decision-making process. It was also found that through the dissipation of hierarchies between 

stakeholders, a wider exchange of knowledge and experiences among participants can occur, leading 

to changes in mutual perceptions and preconceptions. With wicked problems being deemed to not 

have an enumerable set of potential solutions or operations that may be incorporated into any plan, as 

well as the understanding that due to their wicked nature, it may be that stakeholders have very 

different ideas about what causes and can solve the problem, as well as their overall conception of the 

problem. When there is a hierarchy in place, these differing ideas may become diluted by the 

dominating stakeholder and therefore potential solutions and ideas may not be considered.  

DATA 
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DEFRA, when probed about a meeting that was being convened by the NFU in relation to ammonia 

emissions, divulged that it had made sure that additional organisations were added to the invitation list 

in order to make it more representative:  

Researcher: The NFU are convening the next meeting, so who is it that decides who comes 

to the meeting? 

DEFRA: The NFU sent out the invites. Actually, we said, we felt as if it wasn’t particularly 

representative of all of the farming organisations so we specifically asked if some could be 

added to the list…. 

This exchange highlights several issues, one being a lack of trust (DEFRA not allowing the NFU to 

decide upon the attendee list), but consequently it also poses questions concerning the presence of a 

hierarchy amongst the stakeholders. Here, DEFRA deemed that others should be invited and imposed 

this upon the NFU and forced them to extend the invitation to others. Though DEFRA may be right in 

asking for others to be invited, by forcing this view on to the facilitating organisation, it clearly 

highlights the existence of a hierarchy.  

The existence of a hierarchical relationship was also evident when speaking to the NFU: 

NFU: What we want DEFRA to do is make sure anything that is put in place, whatever that 

is, is achievable and cost effective and farmers can afford to do it within a reasonable time 

scale and I think that’s all we have been asking for…. 

The statement “What we want DEFRA to do…” is evidence of DEFRA holding the power in the 

relationship with the NFU. It is apparent here that even if the NFU wanted DEFRA to move in one 

direction, or to put a certain measure or scheme in place, then DEFRA in the end will make the 

decision whether to introduce the suggestions or to act in a different way. The power that DEFRA 

holds compounds the existence of a hierarchical relationship. 

The response from the AIC when asked about their relationship with DEFRA was very convoluted 

and contradictory:   

Researcher –“In terms of hierarchy then, does it feel as if your voice is quite a lot smaller 

than DEFRA’s in terms of the relationship?” 

AIC – “No, not really. I guess they are holding the power, I don’t know though if they are 

shying away…”. 

Initially, the AIC representative responds to the question of hierarchy by stating that the relationship 

is not hierarchical. But subsequently it was stated that DEFRA are in fact holding the power, 

contradicting the earlier comment. In summary, one could say that there are signs of a clear hierarchy 

between the stakeholders, a hierarchy in which DEFRA holds more power than the other two 

organisations. 

9.1.3 OWNERSHIP 

With a greater sense of ownership for decisions made, stakeholders are more likely to comply with 

them. Ownership of problems and responses that are shared amongst stakeholders, also aids in the 

construction of a reality between stakeholder groups. It empowers them to have joint experiences and 

move towards the formation of common goals.  With ammonia emissions increasing in 2014, the need 

for organisations to take joint ownership of the problem is paramount. With ammonia emissions being 

a wicked problem due to stakeholders with diverging perspectives and priorities being able to openly 

question and undermine the information around the problem, exploring the condition of ownership 

seems central to any potential mitigation process. 
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DATA 

AIC: “It should be joint. There’s a joint responsibility. Society must own environmental 

responsibilities because in the long run, so individual or business has a sustainable life 

unless we address these things. I don’t think the responsibility should all lie with 

government. Everybody has to engage and feel responsible.” 

The above quotation comes from conversation with AIC officials. When discussing who should own 

the ammonia emissions problem and take ownership in finding a solution, they described how the 

problem should be owned jointly by all and that everybody should engage with their fellow 

stakeholders to address the issue. Comparatively, the NFU seems to place the responsibility and 

ownership role on to the government (DEFRA). As shown later, the NFU seems to recognise that 

ammonia emissions are a problem which can be attributed to their members, however they seem 

sceptical regarding the motivations behind reducing emissions, suggesting interest may wane 

depending upon who represents the government. The NFU could voice this scepticism so as to play 

down their ownership or role in creating the problem: 

NFU: I guess air quality is quite an important issue now and I understand that in terms of 

the ‘current’ ministers they are very interested in air quality, BUT I guess that might 

change if we have different ministers?   

It will be interesting to see where ammonia fits in the grand scale of things within air 

quality because there are lots of different issues 

This playing down of their ownership and role in creating the problem of ammonia emissions could 

be the NFU trying to shirk the responsibility they have to take the lead. The NFU in fact suggests that 

the leadership should befall government: 

NFU: If government can take true leadership but also bring together stakeholders such as 

us, the EA, Natural England, together, that’s how some of the initiatives in the past have 

happened. DEFRA has a role in facilitating and getting people round the table because we 

would probably find that difficult as the NFU because some of the NGO’s will say “why 

would we work with them?”, with the government bringing people together and the end 

goal is clear as to what we want to achieve we could work together. 

Comparatively, DEFRA understand it to be their role to bring stakeholders together to come up with 

solutions in order to solve the problem of ammonia emissions. They note that this should be done by 

encouraging stakeholders to make what contribution they can: 

Researcher: So, what do you think your role as an organisation is? 

DEFRA: We are civil servants. Our role is to generally bring people together to talk about 

the issue and to try and come up with some solutions. So, we hope that the industry are 

keen to make whatever contribution they can to trying to reduce the issue. 

Throughout conversation with DEFRA, they portray a true sense of ownership when it comes to 

ammonia emissions, predominantly because of the national emissions ceilings target which they are 

responsible for: 

DEFRA: We need to make sure that the legal obligations are met, and they can be met in 

any way. They could be met through regulation, they could be met through a government 

grant scheme, there could be many number of ways. In policy development, the thing to do 

is to find out what is feasible to be done by voluntary action. 
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Due to these legal obligations and the potential consequences of not meeting them, DEFRA seems to 

genuinely understand the need for taking joint ownership with their fellow stakeholders.  

From the above, it is clear then that not participants are willing or understand that they need to take 

ownership of the problem of ammonia emissions.  

9.1.4 SYSTEMIC AWARENESS 

Within CLPs, stakeholders need to understand and be aware of their perceived roles within the natural 

resource environment, as well as having an appreciation for what their fellow stakeholders’ roles are. 

Also, wicked problems make it difficult for stakeholders to gain a full understanding and appreciation 

of what the wicked problem is, and thus how to solve it. Therefore, it is important to explore the 

extent to which the stakeholders are aware of the wickedness of ammonia emissions, as well as the 

interdependence among various stakeholder groups – this being a systemic awareness. 

DATA 

In conversation with the NFU, they confirmed that their membership’s awareness on the issue of 

ammonia emissions was greatly improved. Moreover, an appreciation for the need to continue to 

improve on increasing this awareness was stated: 

NFU: Yes, there have been improvements and we need to probably focus on improving on 

that trajectory and increasing that trend of improvement. I think it’s going in the right 

direction, farmer awareness is greatly improved. 

They explained that they believe their industry (agriculture) had made improvements to reduce 

ammonia emissions and that they are aware of further improvements still being made: 

NFU: Our view has always been that the industry has made lots of improvements and there 

are still some improvements that are being made, any further improvements need to be 

made within various investment cycles and they need to be achievable and affordable. 

Given that in some cases significant investment might be needed. 

The above two quotations suggest that the NFU are aware of their role in relation to the problem. 

They also state that they are aware that their fellow stakeholders (namely DEFRA) must support these 

improvements through various investment cycles, showing awareness of both their own and others’ 

roles. DEFRA too, when probed on their awareness of their perceived role within any potential 

process, reflected upon the consequences of non-action and thus that they must act as an organisation: 

DEFRA: Evidence shows that they haven’t been reducing (ammonia emissions). They do 

impact upon health and the environment so it’s something that we need to reduce and to 

take action on, particularly as nothing has really been happening and emissions haven’t 

been going down… so clearly action needs to be taken. 

DEFRA also showed systemic awareness and understanding regarding their role in relation to 

ammonia emissions: 

DEFRA: I think the communications area is quite important because, for e.g. greenhouse 

gasses and water quality are probably higher on the agenda up until probably more 

recently and so, communicating and insuring that farmers are aware of the impacts of 

ammonia and the issues of ammonia as well is quite important so that it goes up in priority.  

Here, DEFRA seems aware that it is partially their role and responsibility to encourage and 

communicate to farmers the impacts and issues attributed to ammonia emissions.  
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AIC: On the one hand the wider industry will say to government, we don’t want a blanket 

approach, we want science to guide where the action is needed – on the other hand the 

current funding mechanism, and the one desired by farmers is that it should be fair to all. 

It’s very difficult to have a fair to all funding mechanism and target the action where it’s 

required. If you design a zone where targeted action is needed, and then farmer inside gets 

the grant, and the farmer outside doesn’t get the grant, the farmer outside it going to say, 

“that’s not fair!”. I haven’t squared that circle in my own head yet, how you have a generic 

approach. 

With the AIC confirming that they are aware of the conflicts between what is needed in the wider 

industry and what individual farmers want, they show a systemic awareness of the problems that their 

fellow stakeholders face concerning ammonia emissions, as well as an understanding and appreciation 

for the positions the various stakeholders may take in any mitigation efforts.  

9.1.5 APPRECIATION OF COMPLEXITY 

The complexity of a problem is amplified when there are many stakeholders with diverging 

perspectives. This is the case with UK ammonia emissions. The issue is complex because of the 

presence of a wide mix of actors and stakeholders involved in the production of ammonia emissions 

and the potential mitigation thereof. With stakeholders appreciating complexity, the formation of a 

mutual goal is more achievable, and this can help in identifying effective and acceptable mitigation 

efforts. 

DATA 

AIC: 90% of emissions in the UK are from manures, so it’s going to hit the livestock 

industry, the industry that’s less likely going to be able to afford it. 

In the above quotation by AIC officials, they show an understanding and appreciation of the 

complexity of the ammonia emissions problem. They recognise that a significant percentage of 

emissions comes from one source, the agricultural livestock sector, and that this sector may struggle 

to tackle (and afford) any effort in reducing emission levels, especially because this sector finds itself 

in a difficult financial and economic position. Following this, they went on to describe further the 

complexity of ammonia emissions: 

It’s difficult to establish a funding model that’s fair. Collaboration works absolutely fine at 

a national level when you have national organisations all agreeing to a common approach, 

great. As soon as you start to target geographical areas and require funds for them, the 

national collaboration crumbles. 

They are quick to point out that finding a fair funding method is difficult in cases such as this and that 

when plans are drawn together at a national level and implemented locally, the complexity of the issue 

becomes greater and the collaboration and solutions begin to fail. The AIC officials gave a clear 

understanding of the complexity which ammonia emissions give to those involved, and they were 

quick to reflect upon past failures to provide examples of this complexity.  

Comparatively, DEFRA officials seemed to lack a full appreciation of the complexity of ammonia 

emissions, contradicting themselves throughout the discussion. 

Researcher: What can be done about them then? And what should be done about it? 

DEFRA: There are some straightforward and I’m going to call them cost effective, (even) if 

they have a private cost. Cost effective mitigation methods that can be employed that don’t 

affect food production and may not affect productivity in an economic sense. They’re 

things like covering your slurry store or precision application of manures and slurries. 
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Storing manures and slurry correctly so that you can go on and do those mitigation 

measures, they’re fairly straightforward really, it’s not rocket science, there’s nothing 

particularly complex about reducing ammonia emissions. 

The above quotation states that there are several simple technical solutions to solving the problem of 

ammonia emissions, i.e. storing slurry properly and the precision application of manures and slurries. 

They go on to state that these methods are straight forward and that there is nothing particularly 

complex about reducing ammonia emissions. This seemingly contradicts the AIC’s understanding of 

the complexity of the problem (its technical nature, financing needs, mechanisms, and regional 

differences) and contradicts a later comment by the same DEFRA officials where they noted that they 

do not have a full understanding of the problem because of its complexity: 

Researcher: So do you not have the information because of the problem’s complexity? 

DEFRA: Yeah, it’s complex in terms of modelling and trying to understand about it, and 

we will understand about it once more work gets done. We aren’t quite there yet. Whereas I 

think actually, the environmental impacts are better understood in some ways as they’re 

quite local to where the ammonia is produced. 

These two contradicting quotes suggest that DEFRA themselves do not have a full appreciation of the 

complexity of ammonia emissions.  

When probed regarding the complexity of ammonia emissions, the NFU developed another line of 

thought, showing that they had clearly taken time to consider this added complexity: 

NFU: A lot of farmers who would have left the industry have left and the ones which are 

left are fairly resilient and I can’t see very much change for the short term at least and 

BREXIT brings another issue into the mix, how that impacts upon different sectors and 

how different farmers react, beef and sheep are expected to be hit quite hard post BREXIT. 

If there’s no support at all, a lot of farmers could look at dairy as an option for them 

because they’re good land managers and good animal husbandry practitioners so they 

won’t grow arable, so they might move to dairy. 

This can be seen as a description of the consequences of the UK leaving the European Union and 

what impact this may have on ammonia emission levels. They note that the complexity and severity of 

the situation may get worse due to the UK leaving, because non-dairy farmers may look to move into 

dairy farming, which could increase levels of ammonia. Here, the NFU are showing an awareness of 

the complexity of the situation not raised by their fellow stakeholders when interviewed. Furthermore, 

NFU officials continued to raise further points highlighting their understanding of the complexity of 

the situation: 

NFU: The one thing here you may struggle against is politics and history, historically some 

of the stakeholders have never worked together and so it’s really tough to see this moving. 

A lot of it has to do with personalities as well, rather than the actual organisation. We work 

for the NFU currently, but there’s been views made of the NFU based on dealings on 

completely different issues, we would then be tarred with the same view. “Of course, they 

would defend farming through thick and thin” – well most of us are very open to the idea 

that things can be done differently, but if people come in with that preconceived view of the 

NFU or of an NGO, it’s really tough then to do what you’re talking about (collaborative 

learning). 

Officials here are explaining that due to past conflicts between stakeholder organisations, the situation 

is very complex and this is reflected within individual relationships too. They note caution when 

considering working with other stakeholders due to the complexity of relationships. 
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All three organisations seem to have diverging perspectives on complexity when it comes to ammonia 

emission transformation. They see the problem through very different lenses, having only a partial 

view of the problem and identifying many differing aspects - one of a biophysical problem, 

technological problems, improvements needed in animal husbandry methods and practises, 

insufficient agricultural policy, poor land quality and use and possible consequences related to 

Britain’s exit from the European Union. Considering these factors then, the extent of the complexity 

condition among the three stakeholders seems to be partially present – all stakeholders seem to 

appreciate the complexities of both their own and other actions, though perhaps not to as greater 

extent as possible. 

9.1.6 REFLECTION  

Reflection was identified previously as a condition that can support the growth of new knowledge and 

encourage new ways of operating amongst stakeholders, this being triple loop learning. Furthermore, 

reflection amongst stakeholders allows them the ability to be able to revise their actions which can aid 

in accomplishing further goals in collaboration with their fellow stakeholders. The problem of 

ammonia emissions requires joint action and cooperation. Reflection is a prerequisite for effective 

action to achieve any goals of mitigation.  

DATA 

In discussion with NFU officials, they reflected upon their experience with the strategies in other EU 

countries: 

NFU: When I visited the Netherlands, one of the things I found interesting was they 

brought in a new strategy a few years ago, which limited agriculture and industry on how it 

could grow (in terms of emissions in general) and then the government realised it was 

having a dent and impact on economic growth in the industry that they had to review that 

legislation. I thought that was interesting as they’d obviously gone a bit too far in their 

approach and then had to swing back and realised they needed to work with people.  

We’ve got to bear in mind that there are differences between ourselves and other countries 

(Denmark and Holland) and not the same approaches would fit all countries, but it has 

been quite interesting.  We’ve seen Belgium introduce very strict measures and in some 

areas they’ve had to reduce the number of animals they have, and we don’t want to get to 

that situation where people are being pressurised and farmer numbers are having to be 

reduced because there’s a particular problem or issue that we have to address. We’d rather 

avoid that. 

This shows NFU officials are willing to reflect upon their past experiences and make a case for 

learning from them, offering thoughts and suggestions to both themselves and their fellow 

stakeholders. This reflection is supplemented later when discussing NGO’s: 

Researcher: on NGO’s, do you hear much from them? 

NFU:  We tend to do quite a lot with the animal welfare ones, we would meet with them but 

we rarely agree policy with them. We want to try and achieve as many linkages as possible 

and as much common ground as possible in terms of how funding is spent. From that 

perspective and an environmental perspective, we would meet with stakeholders. 

Here, officials note that previously they have had little agreement with NGO’s but there is a desire to 

create as much common ground as possible for the benefit of relationship building. Concluding, it 

seems that the NFU understand the importance of reflection and the need to reflect in order to tackle 

the problem. Supporting this, AIC officials also seem to understand that reflecting on past experiences 

can make a difference to outcomes: 
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AIC: …we had the same problem in Europe. The policy makers were policy making, the 

scientists were writing reports and industry were trying to influence the end game. 

Somebody said, this isn’t working it’s a three-pronged approach and nobody is really 

looking at the end goal, so something called the “Nitrogen Expert Panel” was set up and 

the terms of reference were to get all three angles to agree upon a problem that needed 

solving, how would you design a solution to reduce X, and you get those three types of 

brain to work on that issue and then come up with a solution.  

With this approach, you get out of your trench and when they are on that panel, you 

become a player with a purpose, stepping away from your own interests. The mix is on a 

level playing field. Three groups of people coming together with different perspectives all 

working on a common goal. 

The European Union Nitrogen Expert Panel was offered as an example of best practice in terms of 

policymaking which they have been part of in a situation where there was a complex problem. Again, 

it is important to note here that the AIC are reflecting upon their past experiences, this is a crucial 

condition for any future CLP.  

DEFRA: I guess just from the outset in terms of prejudice, laying it totally on the table; we 

know they want a voluntary approach, ministers are usually keen on voluntary approaches. 

Of course, why would you want the bureaucracy if you can avoid it. We know that 

voluntary approached have had mixed successes in the past on environmental things. I will 

point to specific schemes so it’s not taken out of context:  

• greenhouse gas action plan is not on track to succeed and that was an industry led 

initiative. Credit to the industry they have been doing a lot, but it’s still not on track 

to achieve and actually many of the things that could have been done in theory 

would save farmers money.  

• Pesticide initiative was highly successful, that was done in response to government 

saying it would put a pesticide tax on industry and the industry rallied and said, “if 

we do this, and we achieve it, would you put the tax on?”. There was an agreement 

and that was very successful. The industry did exactly what they were supposed to 

do.   

• The campaign for the farming environment, they probably did achieve quite a lot 

considering that it was going to cost farmers money, but inevitably and quite 

honestly it didn’t achieve what a regulation would have achieved in that context 

almost certainly. 

 

This long quotation from DEFRA outlines their reflections upon previous action taken to mitigate 

emissions from other sources. DEFRA here seems in favour of farmers making and implementing 

their own plans. However, they are also very clear in highlighting that implementation of these plans 

can fall short, and that’s why government regulation can be necessary. 

All three interviewed stakeholders seemed to understand the need for reflection, as well as the 

importance of using lessons from the past to learn from mistakes. Therefore, the condition of 

reflection seems to be to a large degree present.  

9.1.7 EMPOWERMENT 

Feeling empowered and encouraged to act, alongside having the willingness to act was found to be an 

important condition for any CLP to be initiated. With UK ammonia emissions being identified as a 

wicked problem, encouraging concerted action amongst and between all stakeholders is an important 

function that will only occur if all involved feel empowered to act.  
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DATA 

DEFRA: (Ammonia is…) One of the key air pollutants. Evidence shows that they haven’t 

been reducing. They do impact upon health and the environment so it’s something that we 

need to reduce and to take action on, particularly as nothing has really been happening 

and emissions haven’t been going down so clearly action needs to be taken. 

DEFRA are very clear in the above quotation that they are willing to act and that action must be taken 

in relation to ammonia emissions. They are also clear that due to a lack of action taken historically, 

ammonia emissions have remained at the levels they are and have not been reduced. In discussion 

with the AIC, they too confirmed their willingness to act and the assumption that their fellow 

stakeholders feel empowered and have an appetite to act:  

Researcher: Imagining your sat down with the other stakeholders in the room, what would 

their approaches be? 

AIC: We’d get to a consensus quickly. We’d be keen to show we’re engaged. There’s an 

appetite to make a difference. 

Furthermore, when asked about their willingness to act, the NFU stated that they believe that their 

fellow stakeholders perceive them to be trying to put barriers in place in order to slow or stop action, 

when in fact they are trying to encourage pragmatic action to take place: 

NFU: We aren’t trying to put barriers in place when they think we are blocking it, we are 

trying to make a scheme as successful as possible by making them aware of some of the 

issues that come up. 

Considering the above quotations, it seems the three stakeholders are willing to act and feel 

empowered to in order to reduce UK ammonia emissions from agriculture.   

9.1.8 WILLINGNESS TO ALLOW FOR DISSONANCE 

A willingness to allow for each other’s perspectives and expectations was deemed to be an important 

condition to any CLP. With wicked problems being unique and dissimilar to other problems, being 

willing to accept and understand new ways of thinking is imperative in any CLP. 

DATA 

AIC: often there’s a breakdown in communication between what’s practically needed and 

how that relates to a policy outcome. It would be great if the two parts could talk a bit 

better. 

It could be suggested from the above quotation that the AIC do not feel comfortable discussing their 

perspectives with their fellow stakeholders, leading to a breakdown in communication. This is further 

reinforced when pressed on their relationships with other stakeholders:  

AIC: I think this is one of the biggest problems we have. Policy is too fluffy and impractical 

to work with. They are stuck to their policy processes because they are measured against 

criteria to demonstrate their policymaking abilities. They aren’t measured in terms of their 

success. They follow their lines, and an industry person could come up with a good 

suggestion “this is exactly what we need, this will help industry engage” but it doesn’t fit 

their process, so sometimes they can’t do it.   

Though this is the second instance this quotation has been used, it is a clear indicator of a lack of 

willingness to allow for dissonance felt by the AIC. If the AIC felt comfortable exploring their 
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differences and perspectives with other stakeholders, they would raise the points in the above 

quotation and explore this dissonance. Again, the NFU also corroborate this lack of willingness for 

dissonance amongst the stakeholders: 

NFU: I think one of the difficulties that we have at the moment is we don’t know how big 

the task is, so we know that because of the NECD we have to reduce emissions by 16% by 

2030, what the actually means in practice, people at DEFRA probably know but that has 

not been communicated to anyone about what the scale of the task is and how much it 

might cost. 

This lack of communication on ‘how big the task is’ shows again a lack of willingness to allow for 

dissonance between the NFU and DEFRA. If the NFU felt comfortable exploring their grievances and 

differences with DEFRA, they would have likely voiced these concerns. Paradoxically, unlike the 

AIC and the NFU, DEFRA seem to believe that the relationships they have with their counterparts are 

ones which they can speak freely in and are willing to allow for dissonance: 

Researcher: So, if you were in a room with other stakeholders, would you feel comfortable 

to say that? 

DEFRA: Yeah, I’d tell them exactly that. I’d say look at the success and look at where it 

has been less successful in the past and say what can we do, what can government do to 

help this, to make this a success. Then there’s the “what do you do if by a certain point, it 

isn’t succeeding”. 

You have to have those honest conversations up front, otherwise you risk not achieving 

what you set out to. 

A willingness to allow for dissonance was shown in an earlier chapter to play an essential role in 

stakeholders being able to see each other’s positions, enabling new ways of thinking and acting. 

Though DEFRA feel comfortable in having ‘honest conversations up front’, the AIC and NFU do not 

seem willing to explore a dissonance of views. This lack of willingness could lead to the hampering of 

collaboration and mutual learning, important functions of CLP’s. 

9.1.9 TIME 

With lack of time being one of the top 3 factors which can obstruct or hamper a CLP, an appreciation 

and dedication of time must be given by stakeholders in order for any process towards mitigation to 

be initiated. However, with ammonia emissions increasing in 2014, the duration of the process must 

be paid attention to for any CLP to be successful. Therefore, exploring the condition of time with 

stakeholders and trying to gain an understanding of this condition is significant to the success of 

future efforts. 

DATA 

DEFRA when asked about the urgency of the issue and how much time would be needed to find a 

solution stated that the problem needs quick action:  

Researcher: Time is a hugely important factor when it comes to decision making – How 

urgent is the issue? How much time do you feel would be needed for finding a solution? 

DEFRA: Well, we’re hoping that it will be by the end of this year. We aren’t on track to 

meet the 2020 emissions reductions target, we are not on track for 2030. The fact we aren’t 

on track for 2020, what can you do before then? Not much. So, we need to take action 

quickly frankly.  If we have any credibility whatsoever, something needs to happen. The 
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plan is to do something by the end of this year. That’s not something that the farming 

organisations are aware of. We will be telling them about that in April. 

As well as needing to take action quickly, a recognition that if emissions levels are not reduced and 

efforts are not made, then the credibility of the organisations could be called into question. 

Unsurprisingly, the farming organisations are unaware of DEFRA’s ambitions to start drawing a plan 

together so quickly, again questioning the hierarchy between the stakeholders, as mentioned earlier. 

The AIC, unlike DEFRA seem somewhat complacent in regard to the timing of reducing ammonia 

emissions: 

AIC: At the moment, we have this 2030 target which seems a long way off and not enough 

money to meet it and there’s not any appropriate analysis happening to give us some bite 

size plans. 

With DEFRA highlighting the need to start reducing ammonia emissions as soon as possible, and the 

AIC stating that 2030 is a long way off, both organisations seem to have very differing approaches 

and understanding of the time which is needed to be given to the issue of ammonia emissions. Also, 

the NFU seem to be very sceptical of being able to reach the 2030 target levels in time: 

NFU: …there has been a reduced target that has been negotiated but I still suspect that 

that is going to be pretty touch to achieve by 2030. 

…we know that because of the NECD we have to reduce emissions by 16% by 2030, what 

the actually means in practice, people at DEFRA probably know but that has not been 

communicated to anyone about what the scale of the task is and how much it might cost. 

One of the big challenges is “where do we have to get to, to satisfy that 16% reduction, 

which sectors of agriculture will be most impacted and what type of measures will be need 

to be put in place and what sort of mechanisms need to be introduced to make sure that 

those measures can be adopted effectively. 

With the scepticism of not being able to meet the 2030 targets, the NFU are very vocal in respect to 

the time and action which is going to be needed in reducing emission levels. This scepticism and lack 

of understanding could be suggested to exemplify that the NFU do not appreciate the time that action 

may take in order to reduce emissions, nor the time it may take in order to decide upon and design 

these concerted mitigation efforts. 

SUMMARY 

After analysing the extent of the nine conditions which were synthesized by the researcher, it was 

found that 4 of the 9 conditions were to a certain extent present among the three stakeholders.  

The preceding section has assessed the extent to which the presence of the nine conditions are present 

between the three organisations which took part in this study. The next section will discuss how this 

may help or hinder any future CLP.  

10. DISCUSSION 

It was found four out of the nine CLP conditions were significantly present between the three 

stakeholders, namely systemic awareness, appreciation for complexity, reflection and empowerment. 

Five other conditions;trust, hierarchy, ownership, willingness to allow for dissonance and time, should 

be considered to be present to lesser degrees.  
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It was found that the extent of trust between the three stakeholders was low, signifying that there are 

significant improvements that could be made. If a CLP were initiated, stakeholders may enter into the 

process wary of their counterparts, leaving it difficult for a common process of sense making to form 

and thus hindering any attempts of forming a mutual understanding between stakeholders. It should be 

recognised that though levels of trust seem low between the three stakeholders, a CLP could still be 

initiated, so long as a consideration of this is taken in the design stages.  

With hierarchy being present, this could have positive effects on a CLP as those in a position of power 

(DEFRA) could take a leadership position and could call a meeting of stakeholders and reinforce the 

importance of tackling ammonia emissions. However, with it being very evident that the NFU and the 

AIC are of a lower rank in the hierarchy, this could lead them to feeling that they are not sufficiently 

recognised within any future CLP, as well as them feeling as if they have too little a voice in the 

relationship, or having too little power to raise their voice. If any CLP was to be initiated, a 

consideration to the balance of power must be taken, allowing all stakeholders a fair stake in the 

process.  

Considering the multifaceted nature of UK ammonia emissions, it should be recognised that there are 

significant and varying problems which stakeholders would face in any mitigation attempts and 

therefore encouraging the sharing of these problems and responses between stakeholders would 

increase the chances of a future CLP. With the presence of ownership between the three stakeholders 

being low, stakeholders would need to increase their sense of ownership in order to support any 

transformation process connected to ammonia emissions. 

This study has found that all three stakeholders appreciated the extent and importance of having a 

systemic awareness. By appreciating the need for this systemic awareness, stakeholders are likely to 

increase the chances of mitigation attempts by building a systemic awareness of the problem together. 

Unlike the earlier conditions, the extent of awareness seems sufficient in order to initiate a CLP. 

An appreciation of the complexity of UK ammonia emissions was found to be present to a partial 

extent, however this should be considered as being sufficient enough in order to initiate any future 

CLP. With an appreciation for this condition, the formation of a mutual goal between the three 

stakeholders would be more likely to be able to be achieved. The formation of this mutual goal is 

important to CLPs as it assists in the development of a shared vision for change, which could support 

mitigation attempts.  

Again, reflection was deemed to be a fundamental condition in any initiation of a CLP. The analysis 

concluded that the willingness of stakeholders to reflect upon their own positions and historical 

actions was high. This suggests that, if, for example, a CLP took place and one of the stakeholders 

would have a positive or negative experience with a possible mitigation strategy, a willingness for 

reflection would aid the stakeholder in offering their diverging perspectives on that mitigation 

measure. Doing so would support arguments for why this particular measure should or should not be 

considered as a mitigating approach.  

It was found from the analysis that all stakeholders spoken with felt as if they were fully empowered 

to act and could attempt to assist in the mitigation efforts to reduce UK ammonia emissions. These 

feelings of empowerment are crucial and would help any attempts to start a CLP. 

The analysis has found that stakeholders did not seem to be very willing or able to explore a 

dissonance of views. This lack of willingness could hinder the outcome of any future CLP. If a CLP 

was initiated, a situation could arise where a stakeholder may feel as if they were being unfairly 

treated by one of their fellow stakeholders, a lack of willingness for dissonance would lead to these 

feelings not being discussed nor worked on, seriously hampering the CLP. 

The last finding was that the stakeholders involved only have a slight consideration of time. If in this 

context a CLP was initiated, one stakeholder may give more time and resources to the process than 
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others, in turn participating more. This could compromise the representativeness on the process, while 

resulting mitigation measures could be biased and/or found to be ineffective in providing ammonia 

emissions mitigation in the longer-term. 

11. CONCLUSION 

11.1 AMMONIA EMISSIONS AND COLLABORATIVE 
LEARNING 

Table 7 summarises the extent of the presence of these conditions. Those highlighted in green should 

be considered present to a great or partial extent:  

CONDITION EXPLANATION 

Trust Trust seems to be low between stakeholders which could hinder any future 

CLP. 

Hierarchy There remains a hierarchy between the three stakeholders which could hinder 

any future CLP stakeholders 

Ownership Not all stakeholders seemed to take full ownership of the problem which could 

hinder any future CLP. 

Systemic Awareness The three stakeholders seemed to show a full awareness of the problem. This 

could support any future CLP. 

Appreciation for complexity There seems to be an appreciation of the complexity of the problem between 

stakeholders, which could support any future CLP. 

Reflection The condition of reflection seems to be to a large degree present. This could 

support any future CLP. 

Empowerment All stakeholders seem willing to act and seem to feel empowered to act, which 

could support any future CLP. 

Willingness to allow for 
dissonance 

Stakeholders do not seem willing, to a great extent to be able to explore a 

dissonance of views, possibly hindering any future CLP. 

Time The time a process and the time actions may take is not appreciated by all 

stakeholders. This could hinder any future CLP. 

Table 7 - Summary of the presence of the conditions needed for a CLP 

This study explored what ammonia is, and what effects ammonia emissions can have at a local, 

national and international level. It was found that UK ammonia emissions increased in 2014 and these 

emissions can have serious effects on human health, due to increasing levels of PM2.5. This study 

found that UK ammonia emissions can be characterised as both a biophysical problem, but can also be 

seen as an existential or sustainability problem within a complex socio-ecological system, having an 

effect on both the planetary boundaries and the social foundations between which humanity charts a 

safe and just pathway to sustainability. As well as this being a complex problem, UK ammonia 

emissions can be seen to share many of the properties of a wicked problem, one of these properties 

being that a wide spectrum of stakeholders is involved. It was found that one approach to problems 
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with many stakeholders was the initiation of a CLP. A literature review of the collaborative learning 

field was conducted and a list of nine conditions were identified and synthesized by the researcher. 

This list of nine conditions should be considered as a new contribution to the field.  

This study and its findings should be considered as contributing to the collaborative learning field, 

offering insights into an area which has previously been under- explored. This study should also be 

recognised as significant in so much as it includes three high profile and powerful stakeholders in the 

form of DEFRA, the NFU and the AIC. These three stakeholders hold significant status and wield 

substantial influence on any future mitigation attempts. However, it should also be recognised that as 

this study only involved three stakeholders, the inclusion of further stakeholders would have led to a 

greater exploration of the conditions and a move towards initiating a CLP would potentially be closer.  

11.2 THE CONDITIONS 

This study looked to explore, under what conditions a collaborative learning process could be 

introduced to mitigate UK ammonia emissions. The study demonstrated the extent to which these nine 

conditions were present among significant stakeholders. It determined that four of the nine conditions 

are present to a sufficient extent in order to initiate a CLP. Those conditions are: systemic awareness, 

appreciation for complexity, reflection and empowerment. The further five conditions: trust, 

hierarchy, ownership, time and willingness to allow for dissonance were found to be present to a 

lesser degree, not present at all or present - a possible detriment to any initiation of a future CLP.  

The study successfully explored these nine conditions with three key stakeholders that would be 

present if a CLP was to be initiated. The list of nine conditions should be recognised as a useful tool 

for laying the foundations for additional studies to explore the factors that can help or hinder future 

CLPs. Once a CLP has been initiated, the list can be used for evaluating the factors that contribute to 

the process’ success or failure.  

11.3 DID THE METHOD WORK? 

Though this study originally intended to use focus groups. This method needed to be modified due to 

unexpected circumstances found in the field, without repercussions for the data’s validity or 

reliability. The method provided rich data and was successful in exploring the conditions which were 

deemed necessary in order to initiate a CLP.  

11.4 HOW DID THE ROLE OF FACILITATOR WORK? 

Being the researcher and facilitator in this study, I was in a unique position as I played several roles. 

As well as controlling the process of the conversations, I also played an active role in the determining 

the content that was explored, using probing questions to explore the list of nine conditions further. I 

was conscious of taking a leadership role within the conversations, trying to strike the right balance 

between leading and allowing participants to explore their thoughts. If I could conduct the study 

again, I would allow for the roles of researcher and facilitator to be differentiated, allowing the 

facilitator to focus on their own roles, and allowing the researcher to do the same. 

 

11.5 RECOMMENDATIONS 

Further studies exploring the list of conditions with a wider field of stakeholders should be conducted 

before any actual CLP related to mitigating ammonia emissions from agriculture is initiated. These 

studies should tease out in greater detail the extent of the conditions and be able to offer suggestions 

as to whether a CLP should be started. 



37 

Recognising that UK ammonia emissions is a wicked problem, a CLP would be a new approach for 

exploring possible mitigation methods that could uncover a sustainable solution. Moreover, through 

the initiation of a CLP, the process could have wider positive effects upon those stakeholders involved 

and impact positively on any collaborations outside of the ammonia emissions problem. 
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14. ANNEXES 

14.1 ANNEX A – CONSENT FORM 

 

 

CONSENT FORM    

Full title of Project: Collaborative learning for mitigating ammonia emissions in UK farming 

Name, position and contact address of Researcher: 

Ethan Howard – MSc Student at Uppsala University, Sweden 

30 Davenport Avenue, Oadby, Leicester, LE2 5HP 

+447545310721 

ethan.howard.0209@hotmail.com 

 Please Tick 

 

1. I confirm that I have read and understand the information sheet for the 

above study and have had the opportunity to ask questions; 

 

  

2. I understand that my participation is voluntary and that I am free to 

withdraw at any time, without giving reason; 

 

 

3. I agree to take part in the above study; 

 

 

  

4. I agree to the interview / focus group / consultation being audio 

recorded; 

 

 

  

  

5. I agree to the use of anonymised quotes in 

publications. 

 

 

 

 

 

Name of Participant    Date    Signature 
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14.2 ANNEX B – PROTOCOL & INFORMATION SHEET FOR PARTICIPANTS 

 

Focus group protocol 
1. Welcome participants and hand them permission forms and information sheet. 

Good afternoon/good morning. I really appreciate you taking the time to join this 

conversation. My name is Ethan Howard, I’m a Masters student in Sustainable Development 

at Uppsala University and I’m going to be facilitating this focus group for the purposes of my 

thesis. I have handed you a permission form each, which I’d appreciate if you could read 

through and then sign if you agree to participate in this study. If you have any questions, 

please do not hesitate to ask. 

-------------Wait until all permission forms are signed and handed back------------ 

I’m conducting a study about how you and others can help in reducing ammonia emissions in 

UK farming. I hope to learn how you see the issue and how it can be resolved and by whom. 

I would like to talk with you about your experiences as employees and individuals within 

your organisation as well as your thoughts and opinions. But before I begin I’d like to 

highlight you to the fact that I will be recording this conversation for an accurate record and 

thus I’d really appreciate it if you could speak up as clearly as possible as I don’t want to 

miss any of your comments. 

You will not be identified in the recordings or finished thesis and all efforts will be made to 

avoid identifying you wherever possible. Your names will be anonymised however the name 

of your organisations will be included within the final thesis document.  

My role as the facilitator will be to start the conversation, making sure everybody has the 

chance to talk, making sure that people listen and react to each other, asking clarifying 

questions, asking probing questions and closing one chapter/topic and moving to another. 

Please feel free to respond to each other and to speak directly to others in the group. I’m 

interested in both majority and minority viewpoints, common and uncommon experiences 

and implore you to try and be as open and honest as possible  

If it is OK with you, I will turn on the recorder and start now. 

-------------Start of recording ------------ 

a. Let’s begin with introductions 

a. Can you tell us your first name and what your position is within………? And how 

long you’ve been working here……? 

b. RESEARCHER GIVES CONTEXT TO THE STUDY – Here in the UK, various people 

and organisations are expressing concern about ammonia emissions from agriculture, 

and their possible consequences. My study is focusing on how people from different 

backgrounds and with different perspectives can work together to search for 

understanding the issue of ammonia emissions better and to identify possible solutions.  

c. Bearing in mind what I just outlined –  

d. How do you see ammonia emissions? Do you see them as a problem? Why? Please 

explain. Can you be more specific? What are you saying that? For whom is it a problem, 

and why? What can be done about it? What has been done about, and has shown to be 
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working? What has been done about it, and has not shown to be working? (POINT 5; 

COMPLEXITY) 

e. You have just described how you see the issue of ammonia emissions and what can or 

should be done about it. Do you think that others are concerned? Why or why not? 

f. What is your role as an organisation when it comes to ammonia emissions? What power 

do you (or your organisation) have in making a difference? (POINT 4; AWARENESS)  

g. Who do you see as stakeholders as far as ammonia emission mitigation is concerned? 

h. How do you see your fellow stakeholders? Could you describe them for me? 

• Who do you feel should, and does ‘own’ the problem of ammonia emissions? 

(POINT 3; OWNERSHIP) 

• Who should act on the problem? And who can act on the problem? (POINT 7; 

ACTION) 

• Can your past experiences with stakeholders help with a future solution? (POINT 

6; REFLECTION)  

• When considering your fellow stakeholders, do you feel there is trust between 

them & you and you & them? (POINT 1; TRUST) 

• I’d like you to consider hierarchy and power; When trying to identify a way 

towards a solution do you feel there is a level playing field between yourselves 

and your fellow stakeholders? Who holds the power in this situation (to make and 

influence decisions)? (POINT 2; HIERARCHY) 

i. How would you go about identifying an effective solution to the ammonia emission 

issue? 

a. Imagine yourself sitting in the same room with your fellow stakeholders, 

discussing the issue of ammonia emissions. What would you do? What would the 

others do?” (POINT 8; DISSONANCE) 

b. Time is a hugely important factor when it comes to decision making – How urgent 

is the issue? How much time do you feel would be needed for finding a solution? 

How much time would you like to spend on finding a common approach/solution? 

(POINT 9; TIME) 

c. Finally, how important do you feel it is to form a shared goal and would it be 

beneficial? Do you feel this has happened in the past? Could this happen in the 

future? 

Thank you for your very valuable insights. That’s the end of the focus group now. I’d like to 

remind you of the purpose of this study. This study is looking to examine under what 

conditions a collaborative learning process could support the reduction of UK ammonia 

emissions. Is there anything you feel I have left out, or any other comments you would like to 

make? 

This focus group is one of a series I am holding at different organisations, so any suggestions 

you could make for improving it would be very helpful. 

Thank you again for taking the time to participate in this discussion. 

-------------End of recording ------------ 

a. close the focus group –  

b. thank participants,  

c. refer them to information sheet if they require contact information for further follow 

up, 

d. explain how I will analyse and share the data (also included on info sheet). 
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INFORMATION SHEET FOR PARTICIPANTS 

Collaborative learning for mitigating ammonia emissions in UK farming 

Ethan Howard would like to invite you to participate in this postgraduate research study. You 

should only participate if you want to; choosing not to take part will not disadvantage you in 

any way. Before you decide whether you want to take part, it is important for you to 

understand why the research is being done and what your participation will involve. Please 

take time to read the following information carefully and discuss it with others if you wish. 

Please ask for clarification if there is anything that is not clear or if you would like more 

information. 

Background and aims of this project 

Ammonia is a key air pollutant that can have significant effects on human health and on 

ecosystems. Agriculture is the dominant source of emissions, with the sector accounting for 

over 83% of total UK emissions in 2014. Unlike the majority of other emission types in the 

UK, ammonia emissions increased in 2014. In this project, the researcher is interested in what 

can be done by various groups and organisations about ammonia emissions. Armed with this 

information the researcher hopes to make suggestions and recommendations to relevant 

stakeholders. This study should be seen as a first step exploratory study. 

What will happen during the focus groups? 

Each focus group will consist of individuals from only your organisation. You will be invited 

to discuss your views and experiences with ammonia emissions and what can be done about 

them. 

Ethan Howard will lead the conversation in each focus group and will guide you through the 

various issues the study aims to explore. There are no right or wrong answers in a 

conversation of this kind – and the researcher is interested in your opinions. You can expect 

the focus group to last no longer than 1 hour (to include registration and group conversation).  

What will happen to the results? 

The researcher will voice-record each focus group and then transcribe the recordings. 

Analysis will involve the coding of data and then a thematic analysis will be conducted 

against a predetermined set of indicators. Once analysis is completed, a full write up will be 

done in the form of a thesis. The researcher will also send you a copy of the thesis. 

Confidentiality 
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Any data you provide will be treated in accordance with the UK Data Protection Act 1998. 

The focus groups will be recorded and transcribed. You will not be identified in the 

recordings or finished thesis and all efforts will be made to avoid identifying you wherever 

possible. You will be referred to as ‘official X’ of ‘organisation X’ in both the transcripts and 

finished thesis. Your names will be anonymised however the name of your organisations will 

be included within the final thesis document.  

Withdrawal from the study 

If you agree to take part in the study, but then decide to withdraw, then that is fine. Simply 

tell the researcher (Ethan Howard, 30 Davenport Avenue, Oadby, Leicester, LE2 5HP, Phone 

number: +447545310721, Email: ethan.howard.0209@hotmail.com) and your data will be 

removed.  

 

Thank you for agreeing to take part in this study. 

 

Ethan Howard  

Uppsala University, Sweden. 
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15. POST SCRIPT 

Since writing this thesis, the 2015 Inventory of Ammonia Emissions from UK Agriculture 

has been released, showing a further 3.3 kt increase in ammonia emissions from UK 

agriculture (Misselbrook et al., 2016 p. 2). This further increase in ammonia emissions 

reinforces the notion that a new approach to determining mitigation methods is needed.  

If I was to conduct this thesis again, I would work harder on reaching out to, and gaining the 

participation of a wider field of stakeholders. By having more participants, this study would 

be able to remove the need for recommendations about conducting more exploratory studies 

prior to initiating a CLP, and would instead be able to say conclusively that a CLP should, or 

shouldn’t be initiated. 

I would also from the start change the research method and utilise key informant interviews 

as my method of choice. From my experience, organisations are unlikely to dedicate enough 

members of staff to studies in order to be able to conduct a focus group. Instead, I found that 

only 1-2 representatives were sent as they were the most knowledgeable and/or had the most 

influence on the topic. 

Finally, I would be very interested to see somebody take this list of conditions which I 

synthesized, develop it and explore it further to eventually initiate a CLP if the conditions are 

deemed appropriate. I would be especially interested to see a CLP initiated in the context of a 

national problem, such as that of ammonia emissions, something which I believe has not been 

done before. 

Thank you, 

Ethan Howard. 
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