An exploration of individual, social and material factorsinfluencing
water pollution mitigation behaviourswithin the farming
community

Abstract

Diffuse pollution of watercourses from agricultuspresents a complex and persistent environmeraalgm in the

UK. This paper provides insights into why UK p@linterventions have had limited success to datayithg on the
disciplines of psychology, sociology and behavibe@nomics to more thoroughly understand farmgtudes and
behaviours towards pollution mitigation. Our amsidyis based on eliciting the opinions of commertaamers

through a series of surveys and discussion graugggée catchments: the grassland dominated Riden Eatchment;
the arable dominated River Wensum catchment anchiked farming area of the Hampshire River Avorchatent.

Results strongly suggest that a fundamental shifidéntities, normative behavioural beliefs andialonorms is

required within the farming community before mitiga behaviours become embedded. Simply offeringnicial

incentives or imposing regulatory penalties is kallf to achieve the desired results. Double lagrring has the
potential to enable farmers to migrate from a potiglist to a multifunctional outlook where pollutiomitigation

becomes internalised within a farm management syst&xpert farm advisors will be required to faeile this

process.
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1. Introduction

As in many parts of the world, the quality of batirface and ground waters remains a major poliog&m in
the UK (McGonigle et al., 2012; Wang et al., 201Begradation of water quality is by no means sadetesult of
negative externalities associated with the farnsdidcape; with recent developments in source apporént
science revealing that pollutant loads originatarfrmultiple sources situated in both rural and orlmations
(Comber et al., 2013; Zhang et al., 2014). Howewhilst considerable variation exists both witlind between
river catchments, pollution from agricultural landntinues to represent a wide-scale and persigt@tiem in
most regions of the UK (Defra, 2015). In commothwhany other countries, the response from goveniimas
been to implement a policy mix of regulations, fingl incentives and advisory programmes desigmed t
encourage the uptake of mitigation measures byithatl land managers on their respective holdimgsGonigle
et al., 2014). Unfortunately, the evidence to datggests that the effectiveness of the policyaesp in the UK
has been limited. The House of Commons suggeatddtver than 40% of waterbodies currently meeutiay
ecological and chemical standards as defined b¥gth&Vater Framework Directive (House of Commons, 30
whilst other scientists point to a much larger e to generate appropriate conditions (Duranal.e011;
Johnes et al., 2007).

This paper attempts to provide insights into why pélicy interventions have had limited success ated
drawing on the disciplines of psychology, sociolagyd behavioural economics to examine why farmersde
whether to adopt mitigation activity capable of dmting diffuse water pollution from agriculture (DRX).
Numerous studies have identified financial consitlens as being important in determining mitigatimhaviour
(e.g Mills et al., 2013; Siebert et al., 2006) the assumption of profit maximisation as the od#ng behavioural
driver has been questioned for some time (Kahner2@83; Gintis, 2000). With this in mind, we bedwy
describing a socio-psychological theoretical framdwincorporating individual, social and materiactors
considered important diagnostic components withanfteld of understanding human behaviour. Thelievis a
synthesis of scholarly work salient to the topigod-environmental behaviours within the farmingteg the aim
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being to populate the theoretical framework wittpéioal analysis specifically relevant to agri-emmvimental policy.
We then present findings from primary qualitatived aguantitative attitudinal research undertakerh visrmers in
three agricultural catchments to explore furthehawioural drivers specifically related to the umtaf DWPA
mitigation measures. Following a discussion of tegsearch findings, the paper concludes with sonygested
improvements in the way agri-environmental poliasgeting water quality improvement is rolled outhe future.

2. Human behaviour theories

Many behavioural theories have been created owerydars (Coleman, 2015) with a recent and veryulisef
encyclopaedia of 86 behavioural theories providgdMichie et al. (2014). Some of these theoriesehheen
developed in an attempt to explain specific behargiavhilst others have sought to provide a framé&vimr which a
broad range of behaviours might be explained. @ttie most common example of the later type isTimeory of
Reasoned Action (Ajzen and Fishbein, 1980) andutzessor the Theory of Planned Behaviour (Ajz881)1which
have been applied within sectors ranging from heaitd wellbeing to transport, education and notalgisiculture.
An examination of the various theories reveals #titer explicitly or implicitly, many share a coset of common
factors considered important variables determitiagran behaviour; albeit particular theories sometirse different
nomenclature to define the same variables. Adtilibespoke variables appear in specific theosiggpduct of the
discipline from which the theory is created togethéth the nature of the behaviour the theory i®rapting to
predict. In an effort to bring the various factaogether in one space, we refer to Darnton anch&€vg014)
Individual — Social — Material (ISM) model, origiha developed for the Scottish Government to assisthe
prediction and shaping of behaviours relevant stesnable development goals.
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Figure 1. Schematic diagram of the Individual —i&8ledaterial (ISM) model. Sourced: Darnton anchis, 2014

As depicted in Figure 1, the ISM model identifiegaaiety of factors that influence human behaviand places them
into: (1) theindividual context which includes factors internal to theiwidlial influencing choices and behaviours;
(2) thesocial context which comprise societal influences onittdvidual, and; (3) thenaterial context highlighting
factors beyond the individual’s control but whi@dmaoconstrain or facilitate behaviour. Given tln ISM framework
incorporates several disciplinary understandingea human beings behave, Darnton and Evans ackdgelthis
may cause tension amongtteoretical purists’ However, we suggest the model provides an osfirag checklist of
factors for those who wish to adopt a multidisecighy approach to behavioural research. Importanitiiin the
context of this paper, we believe an analysis fraank based on individual, social and material crigés well suited
to the study of farmer behaviours.



3. Pro-environmental behavioural research within the farming community

A review of the literature reveals there are matydies providing insight into pro-environmental rfear
behaviours covering many of the items listed witthie ICM schematic outlined above. Extensive mggi€an be
found in Dwyer et al. (2007), Prokopy et al. (2068 Mills et al. (2013) with a recent qualitativeta-analysis by
Lastra-Bravo et al. (2015).

It is also apparent from the literature that wattiew exceptions (e.g Lowe et al, 1997; Handl&gQ) existing
research has tended to explore factors influenttiagiptake of environmental management optionkerréund, not
measures specifically related to water pollutionigation per se. Nonetheless, the literature plesria number of
useful indicators regarding behavioural factorgvaht to the water quality mitigation agenda andthyoof further
investigation. A review of this learning is nowopided, giving context to the presentation anduison of primary
research which follows in subsequent sections. g here on five socio-psychological factors entened
regularly within the farming literature which trda@® directly to content in the ICM model describadove
(Figure.1): identities; behavioural beliefs; agenuogtworks and relationships; and social normse @tder in which
these are addressed is intended to mirror the @asagjon of factors depicted in Darnton and Evamsdel i.e
moving outwards from internal factors (the indivddiucontext) to the external world (social context).is evident
from the literature that academic enquiry has epatéd to focus on factors within the material conteHowever,
whilst agency is placed within the individual cotiten the ICM model, a discussion by Fish (2014)kes a
distinction between an individual's belief that @hlviour can be performed and tivéder structures’(i.e. material
factors) that can impede or limit the behaviounfroltimately being executed. An outline of thesdew structures is
included within the synthesis on agency in thisgoap

It should also be noted that culture is not exfiéncluded as a separate item within Darnton &vwdns’ model
and hence within our subsequent analysis which firsitglance — might be regarded as a shortcorgingn the
extensive role cultural values and cultural cagitale been shown to play in determining farmingalvéurs (Burton
et al., 2008; Morris and Evans, 2004). Howeveltucal influences are explored implicitly within paonsideration
of both identities and social norms and are cemntralur discussion of the need for a shift in foauhin the farming
community towards a more multifunctional mindset.

3.1 Identities

Identities can be described as providing an indi@idwith a ‘frame of reference’for interpreting the
appropriateness or otherwise of a given behaviBurke and Reitzes, 1981). There is significant enat from
researchers applying a social psychology approaelgti-environmental decision making (Burton andséfi, 2006)
that identities are influential determinants of nfilmg behaviour. In particular when considering alipt of
environmental measures, it is broadly reportechenliterature that many members of the farming camity hold a
strong productivist identity where self-respeatiéived first and foremost from the production @bd (Chouinard et
al., 2008; Herndl et al.,, 2011). A strong productimentality does not preclude the delivery of emwinental
outcomes and it is possible for farmers to havé Isttong production and environmental objectivesndlb et al.,
2016). However, where the promotion of the envitental agenda is seen to challenge productivitysgdiis is
likely to be met with resistance. On this badiss argued that a move towards a more multi-fuumeti view of land
use where non-provisioning ecosystem services asichean water gain in priority is likely to befiiélt (Burton and
Wilson, 2006) .

As indicated within the theoretical framework augld in Figure 1, identities are socially consteact Through the
development of identity theory (Stryker and Bur®00; Burke and Stets, 2009; Stets and Carter, )20tL1s
suggested that identities are shaped by an indiVglwole in society, the social networks they iat# with and the
positions they occupy within a given social networkinstitutional setting (Burke and Stets, 2008)keeping with
other behavioural drivers such as normative beliésmer identities are, therefore, influenced tigio their
interaction with others. The corollary of thisdaof importance to policy makers, is that identitieave the potential
to change if an individual's social environmentdignamic rather than constant. There is considerabipirical
research to support this position. Coughenour 3PG0und that access to new networks, ideas anehtitt
innovation could help farmers construct new idergitbased on conservation farming. Working withmiars in the
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US Cornbelt, McGuire (2013) observed that activatid farmers conservationist identities in a greefting led to a
moderation in profit self-interest and a willingeds adopt pro-environmental practices. It appd@sa method of
enabling reflection and evaluation of activity isgortant. McGuire offers an interesting propositibat feedback
loops, for example performance based environmemialagement systems, may serve as a catalyst forsteacting
farmer identities and the notion of the good farridiis issue is returned to in detail later in {héger.

3.2 Behavioural Beliefs

As described by Azjen (1991), behavioural beliegfgresent a subjective probability that a given tigta will
produce a certain outcome, positive or negatives séich, they determine an individual's attitude &g the
behaviour. Individual behavioural beliefs abow ttkely outcomes of undertaking pro-environmeratetivity have
been identified as a strong predictor of farmeravaturs. Fielding et al. (2005) examined how betbiaral beliefs
influence intentions to adopt riparian zone managenand found strong intenders have far greatén fai the
environmental benefits of riparian management aayd Ipss attention to the costs relative to weagnidérs. The
authors concluded that efforts need to be invest@romoting the benefits of action. Similarly, tady of landowner
willingness to participate in a filter strip progmme led Yeboah et al. (2015) to conclude there raelation
between likely participation and perceived watealify improvements.

Given the importance of behavioural beliefs in deteing activity, those interested in pro-environrta
mitigation measure adoption by farmers have sotmlassess the factors influencing their formatidm.particular,
persuasion theories have been developed to lobkwatbehavioural beliefs underlying attitudes canirtfkienced
through provision of information interventions (Byeet al, 1992). As outlined by Blackstock et @010), the
evidence from empirical research suggests infoonaource characteristics, message characteriatids the
motivation of farmers to process information are Key components likely to determine a change mabeural
beliefs. Regarding source and message charaieriat large literature exists surrounding a nemdektension
providers to establish familiarity with farming camnities which, in turn, builds trust; a vital pequisite for farmers
taking on board and believing new information (Saylase et al., 2015; Ferretti, 2007; Lidskog, )99 terms of
motivation to process information about mitigatimptions, Blackstock et al (2010) note that manynfens have low
motivation because they have not been convincerk tisea need for them to change behaviour (MaCgegor
Warren, 2006). Practitioner experience in the UWkn@n, 2011) strongly indicates that farmers arefriam clear
whether a case exists for action.

3.3 Agency

The concept of agency — the ability to perform &aweour — is integral to many behaviour models &nd
considered by psychologists to be a major factapsty behaviour. As highlighted earlier, a didfimc should be
made between an individual's internal belief thdtedaviour can be performed and structural (mdtddators that
may help or hinder the behaviour from being impleted (Fish, 2014).

Relevant studies (e.g Price and Leviston, 2014k haoncluded that having a sense of control oventevand
outcomes is a key predictor in determining wheteractivity will be performed by farmers. Reasdémslack of
control appear varied.Evidence from the literature (e.g. Ingram, 2008ygmsts that whilst some farmers hold
FACTS (Fertiliser Advisors Certification and Traigi Scheme) and BASIS qualifications and are wetke® in
technical topics such as soil nitrogen dynamicsyyrfarmers do not possess such knowledge. Regamitrient
management, for example, many farmers still doumatertake any form of nutrient budgeting and theptioue to
perceive their manures as a waste product ratlaer ahvaluable source of nutrients. A firm graspaif structure
management is also thought to be lacking by mamgdes. Farm advisors interviewed by Ingram (2008)e of the
view many farmers do not have a sufficient undexditag of how to examine their soils to determinenpaction
levels and possible alleviation measures. Redumimgpaction, thereby increasing rain infiltrati@an significantly
reduce run-off of pollutants to watercourses. Désions with contemporary farm advisors stronglygests that the
digging of soil pits and accurate interpretatiorfiodings is not a skill set possessed by many negsbf the farming
community.

In addition to lack of skills, researchers havenidied structural barriers that negatively impactagency levels.
For example, security of tenure has been cited lesyavariable, an obvious problem being a tenamfsctance to
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invest in farm environmental infrastructure (egjl bealth, nutrient management facilities) whea benefits of this
investment may not be able to be realised shodd thnancy agreement be terminated (Inman, 200h).a general
level, there is an overarching trend in the UK tovenfrom multi-generational tenancies towards snadrm (5-10
year) Farm Business Tenancies.

Possibly one of the most interesting insightsdme from this literature is that financial constts.do not always
appear to be the most important factor determipigrgeived control levels (Lynne et al, 1995). &xample, in their
analysis of landholder intentions to adopt riparome management activities, Fielding et al (20@8tified no
difference in reported financial constraints betwesrong and weak intenders. However, larger stfugture
investments are more likely to be affected by atmice in financial security. Fish (2014) refershe existence of
debt as a potential negative influence on agendytlais was also identified by ADAS (2012) in a stuoh the uptake
of climate change mitigation options by farmerseré] farmers regarded the availability (or lack)fiohnce as a
crucial factor in the adoption of capital intensimeerventions such as precision farming technologglurry store
expansion.

3.4 Networks and Relationships

As indicated within the social context depictedDarnton and Evans’ ICM Model (Figure 1), networksda
relationships can have an influence on human bebaviWithin the realm of farmer behaviours, seleesearch
studies have identified access to networks as bairgjgnificant predictor of environmental practiadoption
(Baumgart-Getz et al., 2012). In particular, if @mvironmental practice can be demonstrated by soenithin a
farmer’s social network, it is more likely that agé will occur (Pannell et al., 2006). This had fesearchers to
postulate that the more members within a decisiakams network, the greater will be the likely expce to new
ideas, techniques and ways of thinking (Small et28116). However, whilst the analysis suggesis important for
farmers to be embedded in some form of network;tbxavhat type of network results in greater oskrsadoption of
new practices is far less clear. A normative vibat innovative farmers have access to a wide meaxteretwork and
knowledge base (Padel, 2001) has been questionextemt years. For example, research by Compagf2iXis)
using Social Network Analysis demonstrated thabuation can also be the product of more localisgdtional
networks based around a close geographical proxintome networks can be characterised as beinglageg by
dense clusters of individuals with close socialdsowhilst other networks comprise members withcsédo affiliation
incorporating links to a broader array of externahtacts (Crowe, 2007; Baldassarri and Diani, 20TIpsely
connected individuals may demonstrate a cohesiore monducive to enabling new ideas to be processed
accepted than weaker structures (Crowe, 2007). edexy acceptance of new ideas may prove limitedrevhecial
norms within farming communities favouring a stafu® act as a barrier to change; and social norengkaly to be
far stronger in densely linked networks than maspersed structures.

3.5 Social Norms

Social norms can be defined as rules developeddogup of people that govern how individuals witthiat group
should behave. Norms change according to contekinaay evolve over time. They feature in numeraeisaviour
theories and are considered a very important infleeon human activity. In a farming context, noans important
becausefarmers understand their action to be ‘right’ orreng’ given wider expectations, and this may obtigem
to act in a particular way(Fish, 2014). Regarding pro-environmental farnmidpavioursresearch has identified a
positive relationship between intention to act amativations to comply with the perceived wishesaitrent groups
(Fielding et al., 2005). There is, however, nosasus within the literature regarding who arekiée influencers
and the proportion of the farming community whol feeder some form of obligation to comply with thgiews.
With reference to Ajzen (1980, 1991), it is notyomhportant to understanithjunctive normative belief strengths
which identify how strongly farmers feel certainogps would like them to behave in a certain way.islalso
important to understand whether farmers care wietet people think. There are potentially a nunabesources of
influence on farmers including members of the pyldonservation groups, supply chain interestsfelhalv farmers.
However, little research has sought to establighréfative strength of these groups. Carr (1988nd that the
conservation community has little social influerwoefarmers; with family, neighbours, the Nationakers Union
and the farming press having greater tractiona ¢ulture heavily dominated by productivist valuess perhaps not
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surprising that farmers are more positive towaltds tptake of ‘tidy farm’ measures that demonstetenomic
success (e.g. a new fence) than less tangible sigfgood farming’ such as planting buffer strigdu¢ton, 2004;
Collins et al., 2016). This strongly suggests thatnorm within the farming community is heavilgighted towards
a focus on food production activities rather thiaa provision of multiple ecosystem services. Toimcontradiction
to this mainstream ideology is likely to carry regdional risk (Blackstock et al., 2010).

4. Behavioural research within the farming community focussed on water pollution mitigation

There is, therefore, a rich literature on farmeriemmental management behaviour which highlightaimber of
socio-psychological factors likely to be pertinemt study of DWPA mitigation adoption by the fangiicommunity.
To provide a more detailed understanding of farberaviours within the specific context of DWPA métion, we
present findings from primary research undertaketh iarmers in three catchments in the UK: the gad
dominated River Eden catchment; the arable domdnateer Wensum catchment; and the mixed farming afehe
Hampshire River Avon catchment. This research less lzonducted as part of the Demonstration Testh@ent
(DTC) project (McGonigle et al., 2014) undertaken the UK Department of Environment Food and Réddirs
(Defra) to assess policy options for combating DWé#l meeting the requirements of the EU Water Fnaorle
Directive.

The scope of our research focused on the socidipkygical factors most often encountered within litezature
on farmer pro-environmental behaviours and revieimetie previous section: identities; behaviouridfs; agency;
networks and relationships; and social norms. dlae a number of other individual factors outlimedhe ISM
model such as habfindividual context) institutions(social contextyand a range ofnaterial considerations which.
represent obvious fields of enquiry for future istigation by interested parties.

5. Method
5.1 Scope and research techniques employed

DWPA measures take a variety of forms from the rgangnt of farm infrastructure such as manure manege

facilities and tracks through to alterations in thenagement of existing cropping and livestockmegi. Adoption of
completely different forms of land use may be impdmted. Some measures represent minor changes éxisting

status quo whilst others might involve a radicapatéure from a business as usual scenario. likédylthat a

combination of measures targeting the spectrurnisk$ mssociated with pollutant sources and delipathways from

farms to rivers will be needed to deliver the reediresults. In order to understand the relatignbbtween socio-
psychological factors and the adoption of differgpes of measures, our research design involvediry responses
to a variety of on-farm measures currently suppbbte policy instruments and schemes using a thinesgapproach
incorporating both quantitative and qualitative hoeis:

Phase 1 Baseline SurveyThis exercise involved either telephone or flcéace exploratory interviews with 73
farmers across our three study catchments to ags@ssurrent and planned uptake of 30 DWPA mtt@ameasures
as defined by Defra’s Inventory of Mitigation MettioUser Guide (Newell-Price et al., 2011; Cuttlalet 2016).
This initial exercise provided an opportunity tsess relative uptake rates for different measuueghe primary
purpose was to recruit farmers to take part in eendetailed follow-up attitudinal study.

Phase 2 Follow-up surveyThe initial baseline study was followed by a mdetailed telephone attitudinal survey to
examine the reasons for measure uptake and batwi@doption. The questionnaire designed for piiase of the
research primarily featured the use of 5 point ttilkeales (e.g. 5 = strongly agree, 1 = strongbagiiee) designed to
elicit responses to attitudinal statements relet@ihe socio-psychological factors identified fovestigation within
the study. These entries were supplemented wign-epded questions requiring spontaneous respairtgels were
subsequently coded into frequency counts. A tft&b respondents took part in this follow-up syrve

Phase 3 Establishment of discussion grougieese were convened after the quantitative gsriiad been completed
both to ground-truth the survey results and furthgslore emerging themes. The groups also proadespportunity
for the research team to construct a de facto ikmghlfarmer network in each study area, enablingedations
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relevant to the investigation of social norm, idigntand network relationship dynamics. Each graumpet
intermittently over a 9 month period at a varietyozations. Not all group participants had takamt in the previous
survey exercises.

5.2 Sample

Farms were selected from a sample frame of leadgided by a selection of organisations engaged tieh
farming communities within the study areas. Reorant was undertaken by initial warm-up letter|daled by
either telephone or face-to-face contact. Natignaith respect to England and Wales, the DTC staiehas capture
over 80% of soil and rainfall combinations and #isr two principal environmental factors driving DWPIn
addition, the study catchments provide a nationapresentative population of farms in terms oft@sting farming
system types (on the basis of the Defra Robust Hape typology; Defra, 2010) and of the currentalgtof on-farm
mitigation measures for DWPA including those funtdgcagri-environment schemes.

The sample for the study comprised commerciahéas who derived the majority or all of their incesnfrom
their farm business. Barnes et al (2011) identifieat it tends to be the commercial farms that emax what the
authors describe as a ‘resistor’ group. These fexmee often sceptical about the link between fagnand pollution
and suspicious of the science used to make thigiasi®n. They are also largely in the anti-rejolacamp and have
an aversion to prescriptive measures designedtigate DWPA problems. Our research team took tbe that this
less accessible farmer type is a core target gfougolicy makers (including the research sponsor) should
therefore constitute the population from which saenple was drawn. Given the commercial naturthefselected
farms, average farm size for our sample was madlgilaager than that for all farms within the studgtchments.

No attempt was made to stratify the sample by figgm, size or by farmer demographics such as ayeation or
social class. Our rationale for this was lack@fisensus in the literature regarding correlatidwé&en behaviour and
standard socio-economic variables. Whilst theee some studies that have identified associatiohsees these
variables and farmer behaviour, there are an eguaber of studies that have not. To illustrate goint, Knowler
and Bradshaw (2007) assessed 31 separate studesnservation tillage uptake and could not findusibsocio-
economic predictors of behaviour.

5.3 Data analysis and presentation

All quantitative survey data were analysed usin@SBtatistical software (version 23) to produce dabulations
and to determine any statistically significant elifnces in response data between the three DT atads. Given
the small sample sizes generated within each stwdg, it was not possible to identify significantfedences.
Consequently, the survey data are presented aoalsded in aggregate form. Qualitative findingsnftbe discussion
groups were recorded by project team researchersufisequent review using Content Analysis to telfandings
into salient themes. The reporting of findingc@nplemented by verbatim comments made by individuaup
participants.

6. Results

Research results are presented under headingspandging to the five socio-psychological factorgieeed in
the literature: identities; behavioural beliefseagy; networks and relationships; and social norms.

6.1 Identities

Both the attitudinal survey and discussion groufpots supported the view outlined in existing htieire that
farmers identify themselves first and foremost mxlpcers of food. As outlined in Table 1, respartsethe identity
statement demonstrate a weighting in favour of faadiuction as opposed to environmental managearanitation;
with only 23% of respondents answering ‘disagreéstongly disagree’.



Table 1. Response to attitude statemerdt-the end of the day, | rate a farmer’s ability the quality of crops or livestock
produced, not by their skills as an environmentahager’

Response profile

Strongly agree 5%
Agree 31%
Neither/Nor 41%
Disagree 18%
Strongly disagree 5%

Base: All respondents to follow up attitudinal syv

The strength of this identity was described vemsadly by discussion group participants on a nundfeseparate
occasions:

‘All of us here, we've got a passion for produca@amb, raising a cow or growing a crop which someawvill eat.
That's why we get up in the morning’ (Sheep Farrienant)

‘You've got to produce your cows, your corn, ydueep, your pigs — whatever it is you produce -héoltest of your
ability so that we can feed the country’ (Dairy Raer, Owner Occupier)

It is not surprising that DWPA measures regardedepsesenting a challenge to this identity arekehji to be
adopted. This was reflected in the uptake figdioesnitigation measures derived from the Phasesklb@ survey
which showed that options involving land use chatmeroduce non-food related outputs are unlikelygain
widespread traction. Discussion group participantye well disposed to measures which they regamed
representing common sense activity aligned to thjectives of improving agricultural production. &sres not
serving this aim, particularly land use reversiativaty, were characterised as originating frompace outside the
farming community with a separate identity. Thiswpoint was clearly articulated by one River AvDIC
discussion group member describing changes toahflaen he had known since a child:

‘This farm used to be known to everyone as a real,q really productive bit of land. Then it gaitén over by
someone from outside — not a farmer — and complgieen over to the environment. | think you calédcribe this
as a complete waste’ (Mixed Farmer, Tenant)

6.2 Behavioural Beliefs

Within the follow-up survey, respondents were aslpacific questions relating to perceived financald
environmental outcomes from a selection of on-fBWMPA measures they had adopted. As outlined ineT2pwith
the exception of cover cropping, there was a behaal belief amongst the majority of respondentt financial
benefits will result from the mitigation measurésyt have adopted. A behavioural belief in finahbenefit was
linked not just to perceived direct savings, foamyple the reduced usage of agro-chemical inputsalba indirect
benefits from increased livestock productivity. e8b were thought to arise from improved animalthesid thereby
reduced veterinary costs and a reduction in the afsfinancial penalties caused by the contraventib current
environmental legislation.



Table 2. Farmer perceptions of financial and environmentéatomes from adopted measures

Measure Financial Environmental
Outcome Outcome
Benefit Cost Neutral Unsure Mean*

Cultivate compacted tillage soils 94% 2% 2% 2% 3.8

Move livestock to avoid poaching 93% 0% 7% 0% 3.7

Loosen compacted soils on grassland 89% 0% 0% 11% 6 3

Exclude livestock from watercourses 52% 19% 10% 19% 4.0

Establish cover crops in Autumn 47% 6% 3% 44% 3.2

*means derived from a perceived scale of envirortatémprovement from 1-5 where 1="none at all’ abd ‘a great deal’
Base:All respondents to follow up attitudinal survey who hddpted the stated measures

It is also interesting to note that respondenticimatted environmental outcomes from the actiomy thad taken.
This is in keeping with findings from the literaturwhich suggest a positive correlation between greed
environmental benefits and intention to act.

In contrast to the prevailing view in the litarad, the attitudinal survey results depicted aasitun where
respondents did accept a link between farming eend water pollution. This can be clearly sgethe response
profile to the attitudinal statement outlined irbl&a3.

Table 3. Response to attitude statemeriThere is a clear link between some farm practized water pollution’

Response profile

Strongly agree 20%
Agree 62%
Neither/Nor 15%
Disagree 3%
Strongly disagree 0%

Base: All respondents to follow up attitudinal seyv

Importantly, however, feedback from discussion g@rgarticipants demonstrated considerable confueier the
scale and severity of the problem caused by the&wgral sector (especially relative to other sest and the
probability of DWPA interventions making a tangildiéference to the situation. It became evidenirdudiscussion
group meetings that participants had not histdsida¢éen presented with scientific evidence regaydhre chemical
and ecological condition of waterbodies in thegdbcatchment areas.

6.3 Agency

The research highlighted a number of factors whedearch participants suggested impacted on tgeimcy to
adopt DWPA control measures. Often cited were heyatelated variables representing a perceiveddgrackd
impediment to mitigation activity being undertalgrccessfully:

‘When you get seven inches of rain falling in a fewrs, which seems to happen more often nowatter®’'s no
soil that can handle that no matter how well imanaged. You can do what you want but you cantrabthe
weather’ (Mixed Farmer, Owner Occupier)

“Rainfall - this autumn it rained early and heawsly there’s been more poaching of the soil. So €haput livestock
in barns for longer, which | don't like doing besauof the risk of respiratory problems, but I hade flexible this
year. The ground's not looking too bad now, butegalty it's weather patterns that might interferélwwhat you

would ideally like to do’ (Beef farmer, Owner Oci@rp

Lack of time was also a recurring perceived obstaabth in terms of performing DWPA abatement dtgtilout
also in terms of attending briefings or other tragnfora to learn new skills and techniques. O tibpic of skills,
discussion group participants were asked to consideether lack of skills represents a barrier toakp. Here,
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participants were split equally between those sstiyggg more advice is required and those feeling fhassess the
requisite knowledge.

Financial constraints were mentioned by one in fagpondents to the attitudinal survey althoughnsked to
list barriers to uptake of DWPA measures spontasigpthe weather featured as highly as financialsaterations.
Not surprisingly, financial constraints were moften considered a problem for large infrastrucink@stments such
as slurry storage. Lack of access to finance wasezbated by a feeling of being time poor. Fameple, discussion
group participants noted grants were availableiffnastructure investment, most noticeably via gwernment
funded Catchment Sensitive Farming capital graogiamme, but it appears the application windowsiach grants
often coincided with the busiest time in the farghaalendar.

A widely expressed sentiment returned to on nungeomeasions during the discussion groups was adettlat
an underlying lack of profitability exists acrods farming sectors; and that this is not the makaigthe primary
producer. Due to perceived market imbalances, dessmonsidered themselves to be price takers mx# prakers
with very little control over their financial destes. This, in turn, has led them to ‘farm the ldradder than is ideal’
which they conceded had resulted in increased iveganvironmental externalities, particularly asated with
excess nutrient and soil loss. There is, theref@rstrong sense of financial disempowerment aniahgsfarming
community and a perceived inevitability of enviroemtal damage, which is not conducive to generaimusiasm
for DWPA mitigation activity.

Finally, in keeping with the broader literature factors affecting farmer agency, both the attitatisurvey and
the discussion group findings revealed that tenamgngements can have a significant impact orptbpensity to
engage in DWPA control measures. Most noticedblyants are reticent to engage in longer-termaiives such as
soil improvement measures or substantial infrasirednvestments where there is a perceived risk thay not fully
benefit from such activity.

6.4 Social Networks

The scope of the research did not allow for a gtaivie analysis of the size and shape of farmérosks existing
within the three DTC study areas. However, it wassible to determine from the discussion group$ dome
participants had noticeably larger networks tharexs and significant variation existed regarding flrequency of
engagement with these networks. Despite the vam@ta commonly held view raised during discusgiaup events
was a perceived value in localised networks popdlaly farmers who had similar farming systems.sTinding was
echoed by results from the attitudinal survey whagtlggest farmers would be positively disposed iaing
collaborative groups aimed at developing geograglyidocussed solutions to DWPA problems (see TaBle In
particular, evidence from the research suggesgsest in joining groups stems — in part — from ahao make up a
shortfall in social interaction. Structural chasde the industry mean that opportunities for fansnt® meet are less
frequent than they used to be leading to an inedkasnse of isolation becoming commonplace.

Table 4. Willingness to engage in local farmer networks

Definitely Probably Not sure Probably not Defihjtaot

Discussion group to develop ways of managing waddution including undertaking research
41% 38% 12% 8% 2%

Developing joint Countryside Stewardship* agreemmemhich aim to co-ordinate activity such as buffeip
establishment across multiple farms
32% 26% 18% 17% 8%

*Countryside Stewardship is an agri-environmentheste based on income foregone payments to farmers f
undertaking specific environmental measures (ug&elb 10 year agreements)
Base: All respondents to follow up attitudinal syv

The notion of peer to peer knowledge exchange vedea strong positive response. One researclciparti
mentioned he felt it was crucial to learn from otHarmers with shared experience and cited his -teng
membership of a local grazing group as an examipbe v@lued opportunity for information exchangehisrgroup
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appears to be highly integrated with levels ofttrobust enough to allow the sharing of accounts @her sensitive
financial information for the purposes of analysibgsiness efficiencies and exploring future opputies. In
keeping with other research (Carr and Tait, 19p@ajticipants were strongly of the view that farmersfer to learn
from other farmers due to their applied experieaod lack of external agenda. This tribal nature Wather
exemplified by one discussion group participanth@ River Wensum who explained how he had‘@eltnumbered’

at a recent regional farming conference by landhsgeovernment advisors and representatives frorimamental
organisations.  Another participant expressed lespticism about external advisors by suggestingy the
overcomplicate both problems and solutions to fystieir existence. Observations from the RiveloAwiscussion
group, where an external agri-environmental expex$ invited to address the group about the magmitfdsoil
erosion in the UK, suggest that distrust in untkgtéormation sources is high.

6.5 Social Norms

Possibly one of the most striking findings from tkeearch in relation to social norms was a stemmge amongst
farmers that earning a living from the environmesnin some way a less noble occupation than beipgducer of
food. One River Avon discussion group member suns®d this viewpoint clearly when considering fetur
scenarios for his business:

‘If I were to get the same money as my neighbott’imugetting it from the environment whilst hegpi®ducing food,
I'd feel a fraud. | suppose it's a macho thingfasners have got in us’ (Dairy Farmer, Owner Ocarpi

This perceived lack of respect from engaging toormpnently with the environmental agenda was mirdoby
findings from the attitudinal survey which revealt the majority of respondents did not seek gatmn from
their peers for undertaking DWPA mitigation behavio As indicated in Table 5, only 24% of resportddrlt they
would engage in a control measure on the basisttivauld be noticed by other farmers.

Table 5. Response to attitude statemeritf4'm going to take on a measure, | want it to semething that other farmers will
recognise’

Response profile

Strongly agree 6%
Agree 18%
Neither/Nor 52%
Disagree 15%
Strongly disagree 9%

Base: All respondents to follow up attitudinal sayv

When discussing measures to reduce soil compadtienmajority of discussion group members did eet under
significant pressure from their farming neighbotarsake action. Collectively, these results strgngtlicate that there
is not a norm generated within the farming commuitgelf which encourages the proactive adoptiorstefps to
deliver DWPA mitigation outcomes.

Perceptions were mixed regarding public expectattordeliver DWPA mitigation activity, with somesdussion
group participants beginning to sense water quaiyes are reaching the popular consciousnessvevén, there
appeared to be a widely held view that most membéithe public have a narrowly focussed interestaommal
welfare and aesthetic considerations:

‘The public don'’t care how the land is managed aod food is produced. They are only interesteghaking sure
the countryside doesn’t smell (from manure appilices). They'll let you know your livestock are matl but that's
about it’ (Mixed Farmer, Owner Occupier)

Whilst discussion group participants were of th@awthat, in line with public concerns, food retelare primarily
interested in animal welfare standards, there wasreeption that they are now beginning to turnrtagentions to
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natural resource management issues. The contegt beng that some supermarkets are placing amdsitrg
emphasis on soil and water husbandry standardarasfgfarm assurance accreditation. A primarysoeafor this is
the perceived lobbying efforts of environmentalamgations.

7. Discussion

As pointed out in the introductory section, therent DWPA mitigation policy mix in the UK of incemgs, advice
and regulation has not brought about the scaldafge needed to meet water quality targets. Husos discusses
the key learning outcomes derived from our reseavbith offers a socio-psychological perspectivehanv this
situation might be improved going forward.

Based on a review of the various explanatory doecusissued to the farming industry by government @
agencies, there appears an underlying assumpadifaitmers have bought into the DWPA mitigationrafgeand that
they will proactively engage with, and comply withstruments designed to bring about the necessgmovements.
The reality of the situation, as outlined in theyious sections, is that a significant shift inntiges and behavioural
beliefs within farming communities is likely to lbequired before DWPA mitigation behaviour becomedbedded.
DWPA measures which represent business-as-usudatiastwith perceived financial benefits are inasengly being
adopted. However more challenging measures, naigteably land use change, continue to remain aonto the
productivist culture of the majority of farmers whesocial norms perpetuate an indifference to gietsvperceived to
challenge the primary role as the agricultural paza. Yet it is precisely these more demandingngba which the
scenario modelling community suggest will be reedito make a substantive improvement to the quality
freshwater ecosystems in many UK catchments (Jodtres 2007; Greene et al., 2015; Collins andngha2016). A
succession of incentive payments, most recentlitgeped into a revised Countryside Stewardship Scheme been
available to compensate the income foregone byeesradopting more far reaching DWPA goals. Uptakeyever,
has remained low (Collins et al., 2016; Collins aiing, 2016) reinforcing the message that suctsonea are not
an attractive proposition to their target audience.

The question of how to modify identities and soaiatms is a central pillar of many theories of @@nEmerging
from these theories is an increasing consensua fared to incorporate individuals within a grougrténg situation
based around the use of feedback loops. In patjdine concept of double loop learning (ArgynsleSchon, 1996)
is now well grounded within the behaviour chanderéiture as being essential to achieving fundarhshifis in
behaviour and the creation of new norms. Withinlde loop learning, the individual initially engagia ‘first loop’
learning where impacts of a given action are carsid and evaluated. Double loop learning occurerevh
assumptions informing the first loop learning aeziewed and scrutinised resulting in a completedy rway of
thinking. From this new outlook, new behaviourstms and identities are embedded within the graugertaking
the learning process.

Within the context of changing farmer identitiesdamorms regarding DWPA mitigation activity, a doaibbop
learning process might involve taking farmers tiglowa voyage of discovery whereby the state of weqtelity
parameters is evaluated based on the existing @mbkbWPA measures. An enhanced programme of bssias-
usual measures is then agreed, implemented andareshi By undertaking this process, as per theoioiggDTC
programme, it is possible to envisage that the éasrwill realise the scale of the challenge; antcoo that a solution
will necessitate fundamental changes in farmingesys including land use change. It is this awakgiihat could
lead farmers to think differently about their ratesociety and the role of the land they managhis,Tin turn, might
begin a transition from a productivist to a multit€tional norm within the farming community, encaging farmers
to engage more proactively with the incentive pgelkaand advice programmes on offer to them. BuatwhWilson
(2006) believe this will take a long time to happamd that policy makers should regard such an @&mbés‘a
hypothetical goal for the future rather than a cemiporary reality. Nonetheless, there would appear to be a strong
argument in favour of trialling such interventicaisd there are a variety of decision support tolbésady in place in
the UK capable of facilitating such a process.

Assuming initiating double loop learning procesaéth groups of farmers is a worthwhile exerciseréhremains
the question of which type of group setting woutd rhost productive and likely to gain the greatest-ibn from
farmer participants. The findings from our grougcdssions strongly indicate that localised netwaie most likely
to provide a trusted operational base. In paiculiscussion group participants suggested theedimation and
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adoption of DWPA measures may well be best achi¢ivanligh tapping into local farming discussion grewvhere
they exist and creating them where they are absHrgtorically, government policy has not directlypported the
formation of farmer discussion groups but theresages this is beginning to change with the redemoduction of
facilitation funds for Countryside Stewardship ablbration. Our research findings suggest thisdsesction of travel
that should be continued into the medium and lemgitand the ongoing DTC programme will continuertderscore
such findings.

There is also a question relating to whether amsaged farmer network or group should be populatetusively
by farmers or whether other stakeholders shoulohlaged to create acommunity of practice(Watson et al, 2013).
There is a school of thought amongst behaviour gharactitioners that creation of social pressuoenfoutside
influencers may lead to farmers adopting new nanegbositions. For example, in New Zealand, envinental
groups have undertaken considerable negative neadiigpaigning focussed on the water quality impaétdairy
farming (Small et al, 2016). Advocates of citize&rience approaches in the UK, involving memberghefpublic
monitoring and reporting on the quality of theicdb waterways, suggest this will lead to greatgilance in farmer
management practices. There is, however, no esidtdrat such approaches actually result in farmieasging their
ways. On the contrary, evidence from our resea@ild suggest farmers do not believe members optitdic have
sufficient knowledge to make informed decisions tbe appropriateness or, otherwise, of farm pragtic&he
corollary of this is that farmers are unlikely @spect public scrutiny and worse still, populaticigm might lead to
farmers developing a siege mentality preventingntiopening up to the type of double loop learningined above.
Moving away from public involvement, there is agmial argument in favour of involving processinglaetailing
elements within the food supply chain in a grougréng based process with farmers. Our researgtests farmers
are beginning to perceive a direction of travel agsd food retailers towards a greater interestatunal resource
management and benchmarking thereof within the ifayreector. Unlike their assessment of the pulficners
consider the food supply chain to represent a psideal network with whom an informed discussiormglmibe
conducted. Their fear at present is that they bdllasked to deliver greater levels of environnmemtzbandry,
including DWPA control measures, without finanaietcompense and without any say. This perceptidikasy to
cause farmers to defend the status quo, prevemtimpace to develop where new ideas and practiceshea
considered. By involving the supply chain in ailfeated deliberative discussion with farmers, iayrbe possible to
establish a situation where a positive discussarcerning the sustainability of the food systemuessfrom which
new jointly owned and accepted norms over managiaigr resources emerge. Darnton (2008) makesereferto
the fact that the questioning of assumptions intpéhin double loop learning is uncomfortable aabtes Schein’s
assessment of the inevitable pain involved in trexgss of learning and change. Given the politicad cultural
tensions that exist within the food supply chaimalgding such a discourse to happen is likely taiffecult and will
require careful consideration and planning to awwishtentional negative consequences.

Our discussion, thus far, has focussed on charfgimger identities and social norms around the mament of
DWPA through on-going dialogue within a group s&jti However, it is likely that many farmers wilhtrbe willing
or able to be active participants in such forais Envisaged that the diffusion of messages ansisiemanating from
farmer groups would reach a broader farming audiermut which policy mechanisms can be leveraged
communicate directly with a broader pool of farmatr&n individual level? With reference to Darn®iCM Model
(Figure 1), this means influencing thrdividual context It is here where persuasion theories designesh&pe
individual behavioural beliefs through the provisiaf information have salience (Pretty et al, 1992s pointed out
in our review of the literature, socio-psychologimsearch has shown there is a correlation betwdather farmers
believe a practice will lead to positive environrtsroutcomes and their intention to act. Our sgbeat primary
research with farmers revealed that beliefs rejatmn the efficacy of the DWPA measures are genegadisitive.
There would, therefore, appear to be a strong aggtiior the roll out and promotion of localised eatudies and
demonstration sites, facilitated by trusted exwmmsiorkers working closely with innovative and resied farmers
(Amber Saylor Mase, 2015). The use of demonstraigsonot a novel concept and has been widely agppiie
agricultural extension workers world-wide in retsttito crop and animal productivity scenarios. Ewice from our
research is that systematic and broad scale usasefstudies and demonstration sites to illustvat&ing examples
of DWPA in action is embryonic in the UK (e.g. Mlee DTC and Catchment Sensitive Farming programieisjs
growing significantly in momentum. Farmers als@ehdo hold a behavioural belief that the scale sewkrity of
water pollution in their locality is such that gpresents a real problem requiring action. It veagaling that many
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farmers attending the discussion groups had nofqusly been exposed to such data in a format tdoeyd readily
interpret and understand. This suggests muchegre#fort is required by public authorities to urtd&e appropriate
dissemination of data through a report card foronaimilar (Smith and Hiscock, 2009).

It became apparent that in addition to issues sodimg norms, identities and behavioural beliefgere are
significant barriers to the uptake of DWPA measwvbgch relate to a lack of agency within the fargncommunity.
From a behaviour change perspective, it would apihed finding solutions to these barriers représarmajor policy
challenge requiring significant government inteti@m In the first instance, our research suggastsge number of
farmers believe they require further advice in DWRAnagement techniques indicating that a skillscdefxists.
What makes plugging the skills gap difficult is thasearch respondents reported a strong prefefenome-to-one
advice delivered on farm. An aversion to groupebatsaining and advice is based on a deeply felinge that this
format is incapable of being tailored to individdiatm-specific circumstances. Given successiveegowents in the
UK have not supported a one-to-one advice modedamount of cost, this represents a policy conundnitin no
clear likelihood of resolution.

Another agency based barrier to adopting and imgitimg DWPA control measures is a perceived lack of
available time. A steady reduction in farm labanits has been a feature of the UK agriculturaheder decades
(Burgess and Morris, 2009) with this trend not ljki® change in the foreseeable future. Givendtrigctural shift in
the sector, it is hard to see how a lack of agemewted by time poverty can be overcome. Ovetahg-term, an
increased amalgamation of small and medium farmaslanger units may provide an increase in managécepacity
but an argument that larger units deliver betteirenmental outputs is far from universally accepte

Another structural trend in agriculture which oasearch suggests is having a tangible negativecingmaagency
is a discernible change in land tenure arrangemertst noticeably a shift from multi-generatiorakhort-term farm
business tenancies (5-10 years). Possibly notrisingly, those tenants involved in our researclpressed a
reluctance to invest time and resources in subatanfrastructure or land management options (mém}y to have
DWPA mitigation benefits) where no long-term seguof tenure is in place. Recommendations to itatd the
establishment of longer term tenancies have beele hog several observers in recent times (e.g. Weital., 2016)
but there is no guarantee this desired outcomebeitiealised.

Last, but by no mean least, when discussing pressum farmer agency, there was an overriding samsasgst
research respondents that a lack of financial erepment is a major factor obstructing the take upWfPA control
measures on many farms. In simple terms, a viesvaxaressed that greater profitability in the faxgnéector would
enable farmers to invest further in DWPA mitigataxtivity than they are currently able to do. Hxéstence of debt
does not encourage farmers to actively invest gnergolving DWPA problems. There is no easy fegarding
increasing the profitability in farming, given marfgrmers are operating in commodity markets whicveh
experienced falling prices in recent years. Wigsvernment intervention in markets is very unlikelye to
prevailing political and economic thinking, it isgsible to conceive that the Government couldifataél the uptake of
DWPA measures through fiscal incentives and enhanenvironmental payments to farmers; both thropgblic
funded schemes but also through facilitating thestigment of private sector markets for ecosystemises. All of
these options feature within current policy thirkin the UK although political uncertainties makeery difficult to
predict future levels of implementation. Nonetlsslerecent DTC research has suggested that famefered
DWPA control measures could deliver much improvedienmental performance for limited impact on aalnfiarm
incomes from agricultural land (Collins et al., BD1

8. Concluding remarks

This paper has presented a structure for analyiegnyriad of internal and external factors infloeg DWPA
mitigation behaviour within the farming community.broad literature focussed on different determisanf farming
behaviour has emerged from scholars grounded griaty of academic disciplines. Our aim has beepropose a
framework which brings the analysis of these factander one roof in order to inform better mitigatpolicy. It is
evident that there are still a range of items witthie framework that require further attention égeaarchers operating
within the agricultural space. These include congmts such as habit (individual context), the éftganstitutions
(the social context) and the existence of techne&ggules and regulations (material context).
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A key observation from our research is that expectiirmers to adopt mitigation measures spontaheousesponse
to existing incentives, advice and regulatory stingiunrealistic. Proactive and sustained engagens needed,
facilitated by appropriate policy support. In pautar, it is likely that the scale of change netdgll only be enabled
by engaging the farming community in deliberativgcdssion over the role and purpose of food pradnatithin the

wider rural landscape and the multi-functionalitycigty increasingly requires from that landscaggunning in

parallel with this process is a need for experttansted advice, delivered on a one-to-one bagtseaindividual farm
level. It is only through equipping farmers witlwdl to change behaviour, and the confidence ditityto do so,

that systemic shifts in mitigation option adoptiwill become manifest. In addition, compliance wahvironmental
legislation is likely to be far higher where farmdruy-in to what they are being asked to carry ditis can only be
achieved through mutual understanding which regquiielogue over an extended period of time; both &trming

network and individual farmer level.

An argument exists, therefore, for policy makergigst resources in a properly equipped extenseovice with the
necessary technical and social skills to engagecefely with the agricultural sector. In a timé limited public
sector budgets, it is difficult to envisage suckorgce being forthcoming. It is worth speculatitiggrefore, whether
resources could be made available from actors nvitthe food supply chain, all of which ultimatelypged on a
sustainable land management system for their aoediexistence.

The future DWPA policy context is difficult to prietl at present, due to the uncertainties createdhey EU
Referendum outcome of 23 June 2016 which is likelgee an end to the UK’s membership of the Eumojpbaon —
so called ‘Brexit’. Under this scenario, the UKIllwio longer be a part of the Common Agriculturaliey (CAP)
which is expected to result in a fundamental chaingthe farm support regime; specifically a moveagwirom
payments related to the area farmed towards a schiased on the delivery of clearly delineated emirental
benefits. However, the details of how such a systeill work and how much it will change from curten
arrangements are uncertain at present. Shoulchdafoental shift in payments towards the environalemgjenda
occur, it is possible this may facilitate greatptake of environmental measures than is currehdycase. However,
as this paper has argued, influencing pro-enviranatdehaviours may well require more than moneayiamay be
that large sections of the farming community waefF threatened — or at best unconvinced - by theragime and
reject it. Exiting the EU also means there is aoger a need to comply with the EU Water Framewirkective,
which potentially reduces the level of environmémstandards UK businesses (including farms) wikkchéo meet.
Engaging with rank and file members of the farmmogimunity respectfully and with sensitivity regarglithe future
design of agri-environmental policy will be key; aspect policy makers and environmentalists igabtheir peril.
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