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Introduction

The issue

Diffuse water pollution has detrimental effects on the

environment. Despite efforts to improve water quality, just

14% of rivers in England were ecologically healthy in 2017, a

significant drop from 25% in 2010 (WWF, 2017). Water

pollution is also financially costly; ~£225 million/year is spent

treating potable supplies for pollutants in the UK (BIS, 2011).

Agriculture is the most prolific source of diffuse water

pollution, contributing to ~81% of total nitrate (N), 31% of

total phosphorus (P), and 72% of sediment pollution in UK

rivers (Zhang et al., 2014).

Some causes of diffuse pollution from agriculture:

Causes of diffuse pollution from agriculture:

The Environment Agency (2014) estimated that 33% of rivers

not achieving ‘good’ status according to the EU’s Water

Framework Directive (WFD) failed due to agricultural

pollution. However, water pollution is a ‘wicked’ problem, and

many farmers may not accept responsibility for diffuse

pollution. There is therefore a requirement of collaboration

amongst various stakeholders, underscoring the importance

of an effective agricultural extension system.

Agricultural advice surrounding diffuse pollution

Agricultural extension, traditionally focused on productivity,

has in recent years become more focused on environmental

issues. However, many organisations have limited resources

and may not be able to provide relevant and timely

information to the farmers who need it most. Furthermore,

the recent shift towards knowledge exchange as opposed to

linear top-down delivery of information warrants a more

collaborative approach which many organisations have

struggled to adopt.

Farmers are expected to be compliant with many

environmental regulations; however, there is concern that

they may not be aware of why they need to adopt these

measures. The New Farming Rules for Water, implemented in

April 2018 (Defra, 2018), appear to have received little

publicity, with little explanation for farmers as to why the

rules have been implemented. This research intends to

explore whether if presented with engaging scientific

evidence, farmers become more likely to uptake advice and

comply with regulations.
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N: 100 
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N: 50
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Advisors 

N: 2

225
(farmers)

‘I would like to learn more about the methods that can be used by scientists to 
test water pollution levels’ (1=strongly disagree; 5 = strongly agree)

‘I believe that scientists should engage with farmers more in the future’ 
(1=strongly disagree; 5 = strongly agree)

Telephone interviews 

Focus groups

Online survey

Sediment 
fingerprinting

‘Farmers don't like or trust advice from 
sources that have no practical farming 
experience and think they know best 

what ever’

‘Information needs to be 
presented in very simple 
everyday terminology’

‘Most farmers would be horrified if given hard 
evidence of pollution. They would also love the 

tools to improve and understand testing and 
possible self testing. More information and data 

can help inform decisions. On the flip side 
scientists could learn some for the practicalities 
and what is possible in a real situation with the 

data farmers have available and can afford to do. 
Some areas are very specific and localised. Things 

need to be on a farm by farm, catchment level, 
and taken in context’

‘There needs to be a connection 
between what the scientific 
research is on and the real 

issues that the farmer is facing 
on the ground’

‘I would like to be shown more hard evidence that shows whether or not my 
farm contributes to water pollution’ (1=strongly disagree; 5 = strongly agree)

‘That's the first thing they [farmers] say: 'if 
you show me the evidence, that's when I'll 

start to make changes'.

I completely agree that we need hard evidence to 
show farmers that actually, this water quality incident 

has come from farming (…). What we need to 
remember is that we need to apportion that, so we do 
need to make completely sure we're satisfied that it is 
coming from agriculture rather than just pinpointing 
and poking fingers. I think the other element of it is 

being local about it, so rather than going national with 
‘metaldehyde is a farmers problem’, you need to look 

at individual catchments

• Telephone interviews are being undertaken with both farmers and advisors from
various extension organisations to explore how credible, salient, and legitimate
farmers find current advice provisioning, including scientific evidence

• This method allows research to be undertaken across England with limited
logistical constraints

• Limitations of telephone interviews include a risk of misunderstandings and a
lack of body language and facial expressions

• Focus groups allow participants to engage and develop ideas and opinions,
allowing the researcher to observe themes surrounding the CRELE attributes
emerge

• Two types of focus group are being carried out: One with both farmers and
advisors on their preferences for extension in the future, and the other
specifically relating to how farmers engage with sediment fingerprinting to
determine whether it could become a useful engagement tool in future

• An online questionnaire survey was carried out between 02/10/2018-
04/02/2019 using the ‘Online Surveys’ platform

• This allowed collection of a relatively large data-set containing both qualitative
and quantitative responses

• These results will be triangulated with results from the telephone interviews
and focus groups to determine the credibility, salience, and legitimacy of
current extension services including which hard evidence tools are most useful

• Sediment fingerprinting (SF) is a complex approach which allows the researcher to apportion
target sediment samples to possible pollution sources

• This study is utilising an interdisciplinary approach by carrying out SF before presenting the
results to farmers to determine whether they see this information as credible and relevant

• The full extent of the complexities surrounding the SF approach has previously been described
in various journal articles (e.g. Collins et al., 2017)

• This study aims to make this scientific evidence accessible to non-scientists, therefore bridging
the barriers inherent to the science-non-science interface.

• It is vital to ensure farmers are aware of the uncertainties associated with the results of SF to
avoid any risks of disengagement.

Schematic diagram of the sediment fingerprinting approach
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Possible implications for extension
• Extension must continue to utilise scientific evidence when providing advice to farmers whilst ensuring it 

is presented in an engaging manner

• Sediment fingerprinting may have potential as an advisory delivery tool, but finding the best way to 

communicate the uncertainties associated with this evidence remains a challenge 

• More iterative interactions are required between farmers and advisors, ideally with the continuation of 

the same trusted advisor

• Engaging ways of disseminating scientific evidence must be utilised to increase farmer uptake of 

information

Conceptual framework: CRELE

• These results provide preliminary insights into how both farmers and advisors may respond to new scientific evidence such

as sediment fingerprinting

• Some advisors have shown scepticism towards the salience of sediment fingerprinting and argue that they already have a

multitude of hard evidence tools to utilise

• However, many advisors have made criticisms about existing tools and the majority contend that hard evidence is essential

for advice provided it is relevant, credible, and local

• Collaborative approaches are also vital for disseminating scientific evidence and farmers’ existing tacit knowledge should

not be underestimated

Hard evidence tools currently used by advisors (N=48). Sediment fingerprinting is 
not currently relied upon by extensionists and is instead mentioned occasionally 
as an approach for apportioning sediment loadings. 

1. Phosphate Test Kit
2. Demonstration Test Catchment Research (DTC)
3. Sediment Fingerprinting
4. Catchment Data Explorer
5. SCImap Online
6. Decision Support Apps*
7. Farmscoper

8. RB209

• The CRELE framework (Cash, 2002;2003) consists of three attributes: credibility,
relevance, and legitimacy. This was identified as an appropriate conceptual
framework as scientific evidence is expected to be ignored by farmers unless it
meets these criteria

• Similarly to Sarrki et al. (2015), an additional attribute has been utilised: iterativity.
This is due to recent recognition that co-production and collaboration between
science-nonscience interfaces is crucial for knowledge exchange, where farmers’
tacit, local knowledge is acknowledged as equally important as scientific evidence

• There are many trade-offs within CRELE; e.g. attempts to increase relevance can
reduce credibility by tainting ‘science’ with politics.

Next steps
• Present SF data according to farmers’ recommendations and hold 6 remaining focus groups across England to explore

engagement with this scientific data

• Carry out further SF research to ensure successful facilitation of the groups

• Analysis and triangulation of all research methods


