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A B S T R A C T

Diffuse pollution of watercourses from agriculture represents a complex and persistent environmental problem in
the UK. This paper provides insights into why UK policy interventions have had limited success to date, drawing
on the disciplines of psychology, sociology and behavioural economics to more thoroughly understand farmer
attitudes and behaviours towards pollution mitigation. Our analysis is based on eliciting the opinions of com-
mercial farmers through a series of surveys and discussion groups in three catchments: the grassland dominated
River Eden catchment; the arable dominated River Wensum catchment and the mixed farming area of the
Hampshire River Avon catchment. Results strongly suggest that a fundamental shift in identities, normative
behavioural beliefs and social norms is required within the farming community before mitigation behaviours
become embedded. Simply offering financial incentives or imposing regulatory penalties is unlikely to achieve
the desired results. Double loop learning has the potential to enable farmers to migrate from a productivist to a
multifunctional outlook where pollution mitigation becomes internalised within a farm management system.
Expert farm advisors will be required to facilitate this process.

1. Introduction

As in many parts of the world, the quality of both surface and
ground waters remains a major policy concern in the UK (McGonigle
et al., 2012; Wang et al., 2016). Degradation of water quality is by no
means solely a result of negative externalities associated with the
farmed landscape; with recent developments in source apportionment
science revealing that pollutant loads originate from multiple sources
situated in both rural and urban locations (Comber et al., 2013; Zhang
et al., 2014). However, whilst considerable variation exists both within
and between river catchments, pollution from agricultural land con-
tinues to represent a wide-scale and persistent problem in most regions
of the UK (Defra, 2015). In common with many other countries, the
response from government has been to implement a policy mix of
regulations, financial incentives and advisory programmes designed to
encourage the uptake of mitigation measures by individual land man-
agers on their respective holdings (McGonigle et al., 2014). Un-
fortunately, the evidence to date suggests that the effectiveness of the

policy response in the UK has been limited. The House of Commons
suggests that fewer than 40% of waterbodies currently meet statutory
ecological and chemical standards as defined by the EU Water Frame-
work Directive (House of Commons, 2015), whilst other scientists point
to a much larger challenge to generate appropriate conditions (Durand
et al., 2011; Johnes et al., 2007).

This paper attempts to provide insights into why UK policy inter-
ventions have had limited success to date, drawing on the disciplines of
psychology, sociology and behavioural economics to examine why
farmers decide whether to adopt mitigation activity capable of com-
bating diffuse water pollution from agriculture (DWPA). Numerous
studies have identified financial considerations as being important in
determining mitigation behaviour (e.g. Mills et al., 2013; Siebert et al.,
2006) but the assumption of profit maximisation as the overriding be-
havioural driver has been questioned for some time (Kahneman, 2003;
Gintis, 2000). With this in mind, we begin by describing a socio-psy-
chological theoretical framework incorporating individual, social and
material factors considered important diagnostic components within
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the field of understanding human behaviour. There follows a synthesis
of scholarly work salient to the topic of pro-environmental behaviours
within the farming sector, the aim being to populate the theoretical
framework with empirical analysis specifically relevant to agri-en-
vironmental policy. We then present findings from primary qualitative
and quantitative attitudinal research undertaken with farmers in three
agricultural catchments to explore further behavioural drivers specifi-
cally related to the uptake of DWPA mitigation measures. Following a
discussion of the research findings, the paper concludes with some
suggested improvements in the way agri-environmental policy tar-
geting water quality improvement is rolled out in the future.

2. Human behaviour theories

Many behavioural theories have been created over the years
(Colman, 2015) with a recent and very useful encyclopaedia of 86 be-
havioural theories provided by Michie et al. (2014). Some of these
theories have been developed in an attempt to explain specific beha-
viours whilst others have sought to provide a framework by which a
broad range of behaviours might be explained. By far the most common
example of the later type is the Theory of Reasoned Action (Ajzen and
Fishbein, 1980) and its successor the Theory of Planned Behaviour
(Ajzen, 1991) which have been applied within sectors ranging from
health and wellbeing to transport, education and notably agriculture.
An examination of the various theories reveals that either explicitly or
implicitly, many share a core set of common factors considered im-
portant variables determining human behaviour; albeit particular the-
ories sometime use different nomenclature to define the same variables.
Additional bespoke variables appear in specific theories, a product of
the discipline from which the theory is created together with the nature
of the behaviour the theory is attempting to predict. In an effort to bring
the various factors together in one space, we refer to Darnton and
Evans’ (2013) Individual–Social–Material (ISM) model, originally de-
veloped for the Scottish Government to assist in the prediction and
shaping of behaviours relevant to sustainable development goals.

As depicted in Fig. 1, the ISM model identifies a variety of factors
that influence human behaviour and places them into: (1) the individual
context which includes factors internal to the individual influencing
choices and behaviours; (2) the social context which comprise societal
influences on the individual, and; (3) the material context highlighting
factors beyond the individual’s control but which can constrain or fa-
cilitate behaviour. Given that the ISM framework incorporates several
disciplinary understandings of how human beings behave, Darnton and
Evans acknowledge this may cause tension amongst ‘theoretical purists’.

However, we suggest the model provides an overarching checklist of
factors for those who wish to adopt a multidisciplinary approach to
behavioural research. Importantly within the context of this paper, we
believe an analysis framework based on individual, social and material
contexts is 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 many studies providing
insight into pro-environmental farmer behaviours covering many of the
items listed within the ICM schematic outlined above. Extensive re-
views can be found in Dwyer et al. (2007), Prokopy et al. (2008) and
Mills et al. (2013) with a recent qualitative meta-analysis by Lastra-
Bravo et al. (2015).

It is also apparent from the literature that with a few exceptions
(e.g. Lowe et al., 1997; Hanley, 1990) existing research has tended to
explore factors influencing the uptake of environmental management
options in the round, not measures specifically related to water pollu-
tion mitigation per se. Nonetheless, the literature provides a number of
useful indicators regarding behavioural factors relevant to the water
quality mitigation agenda and worthy of further investigation. A review
of this learning is now provided, giving context to the presentation and
discussion of primary research which follows in subsequent sections.
We focus here on five socio-psychological factors encountered regularly
within the farming literature which translate directly to content in the
ICM model described above (Fig. 1): identities; behavioural beliefs;
agency; networks and relationships; and social norms. The order in
which these are addressed is intended to mirror the categorisation of
factors depicted in Darnton and Evans’ model i.e moving outwards from
internal factors (the individual context) to the external world (social
context). It is evident from the literature that academic enquiry has not
tended to focus on factors within the material context. However, whilst
agency is placed within the individual context in the ICM model, a
discussion by Fish (2014) makes a distinction between an individual’s
belief that a behaviour can be performed and the ‘wider structures’ (i.e.
material factors) that can impede or limit the behaviour from ultimately
being executed. An outline of these wider structures is included within
the synthesis on agency in this paper.

It should also be noted that culture is not explicitly included as a
separate item within Darnton and Evans’ model and hence within our
subsequent analysis which – at first glance – might be regarded as a
shortcoming given the extensive role cultural values and cultural ca-
pital have been shown to play in determining farming behaviours
(Burton et al., 2008; Morris and Evans, 2004). However, cultural in-
fluences are explored implicitly within our consideration of both
identities and social norms and are central to our discussion of the need
for a shift in focus within the farming community towards a more
multifunctional mindset.

3.1. Identities

Identities can be described as providing an individual with a ‘frame
of reference’ for interpreting the appropriateness or otherwise of a given
behaviour (Burke and Reitzes, 1981). There is significant evidence from
researchers applying a social psychology approach to agri-environ-
mental decision making (Burton and Wilson, 2006) that identities are
influential determinants of farming behaviour. In particular when
considering uptake of environmental measures, it is broadly reported in
the literature that many members of the farming community hold a
strong productivist identity where self-respect is derived first and
foremost from the production of food (Chouinard et al., 2008; Herndl
et al., 2011). A strong production mentality does not preclude the de-
livery of environmental outcomes and it is possible for farmers to have
both strong production and environmental objectives (Small et al.,
2016). However, where the promotion of the environmental agenda is

Fig. 1. Schematic diagram of the Individual-Social-Material (ISM) model.
Source: Darnton and Evans (2013).
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