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In early 2019 the United Kingdom is due to leave the European Union and with it the Common Agricultural
Policy. The UK Government has announced its intentions to formulate a novel agricultural policy following the
principle that public funding should be restricted to the provision of public goods. However, the acceptance,
interpretation and application of this principle is the subject of intense debate. We overview the background to
this debate, reveal the major flaws in present policy and identify and provide our answers to three key questions
which future policy must address: (1) What are the farm related public goods that public money should support?;

(2) How should that spending be allocated?; (3) How much should be spent? We believe that these questions and
their answers will be of general interest beyond the UK.

1. Introduction

Following the Brexit referendum the United Kingdom is due to leave
the European Union by March 2019. While this will affect all aspects of
the UK economy, probably no sector will be impacted more profoundly
than agriculture. For more than four decades the relationship between
the UK Government and the farming sector has been dominated by the
EU’s Common Agricultural Policy (CAP) which has determined the
public subsidies paid to farmers. While a commitment has been given to
keeping these subsidies in place for the duration of this parliament
(Downing et al., 2018), expected to be until March 2022, the Govern-
ment has made it clear that major changes in policy are imminent. The
recent publication of a Command Paper (Defra, 2018a) consulting upon
a proposed Agricultural Bill expected within the current session of
Parliament (Downing and Coe, 2018) has signalled an intention to ra-
dically shift the emphasis away from general support for agricultural
activities and towards the longstanding objective of targeting public
money towards the provision of public goods (H.M Treasury, 2007,
2013), in particular those environmental improvements that are the
focus of the Government’s recent 25 Year Environment Plan (H.M.
Government, 2018). This radical shift in policy intentions is of sig-
nificant public interest, with more than 44,000 responses to the con-
sultation (Defra, 2018b), and we believe, is to be welcomed as a key
element in delivery of the Government’s overarching objective to en-
sure that the present generation is the first to leave the natural en-
vironment in a better state than it inherited (H.M. Government, 2011).

* Corresponding author.

2. Why business as usual is not an option: the shortcomings of
CAP

Whether you are pro- or anti-Brexit, withdrawal from the EU’s CAP
should be welcomed. CAP succeeded at promoting food production in
post-war Europe, but inherent flaws in its design meant that this came
at massive cost. At its peak the CAP cost 73% of the EU’s budget and
still accounts for 38% of total spend (EU-ARD, 2017; oG, 2018) and
provides nearly half of farm income (Lang et al., 2017). But the costs
are not purely financial; despite 25% of CAP support being paid
through its Pillar 2 Rural Development fund which supports a variety of
Agri-Environment Schemes (AES) (Science for Environment Policy,
2017), these have been criticised as poorly targeted, relatively in-
effective (Sutherland, 2002; Davey et al., 2010) and fundamentally
compromised and overwhelmed by the 75% of funding which goes
directly to farms under the more conventionally focused Pillar 1 of the
CAP (Pe’er et al., 2014). This has meant that, despite numerous and
ongoing reforms (Howarth, 2000; Hart et al., 2018), the period of the
CAP has been one of unprecedented levels of environmental damage.
Since the UK first joined the CAP in 1973 British farmland birds have
declined by 56% (Harris et al., 2018) with iconic species such as the
corn bunting suffering a 90% fall in numbers (ibid.); farming has con-
tributed three-quarters of sediment-load and around 60% of nitrate
pollution in UK water ways (Bewes et al., 2014; Holden et al., 2017);
and, as the Secretary of State has pointed out, over-use of agricultural
land means that we may have just 30-40 years before farm soil fertility
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is exhausted (Guardian, 2017). As Mitchell (2017) notes, “Overall,
agriculture is a major source of greenhouse gas emissions, the main
polluter and user of water, and the primary driver of habitat destruction
and species loss” (p.6).

CAP was designed as a public subsidy for the private production of a
private good: food. This results in the public paying twice; once as tax
payers and again as food purchasers. Despite suggestions to the con-
trary (e.g. NFU, 2018), joining the CAP entailed the acceptance of trade
tariffs which actually sent UK food prices soaring: during the first
decade of CAP subsidies in the UK, food prices rose at a rate of nearly
double that of comparable countries (OECD, 2018)". While aiming to
maintain the capacity to produce higher levels of food is potentially
useful in a volatile world where demand and supply are imperfectly
known (e.g. Patel, 2009; Forbord and Vik, 2017), subsidising over-
production, particularly at times of ample supply, is poor policy.

It is also well recognised that the CAP has not even benefitted the
majority of farmers (Jambor and Harvey, 2010; Ciaian et al., 2015;
Dowler and Carter, 2016). The bulk of its funds are paid through the
Pillar 1 Basic Payment Scheme. However, because this is allocated on a
per hectare basis this means that three quarters of these funds go to just
one quarter of farms”. These are the largest and often richest farms in
the country and stand in sharp contrast to the 50% of farms who share
just 10% of these subsidies. Fig. 1 illustrates this inequity, comparing
how payments are currently allocated (the upper cumulative payments
curve shown in blue) with the situation if payments were evenly spread
across farms (the lower straight line shown in green). This inequality is
reflected in both the stark difference between these lines and the
standard measure of distribution; the Gini coefficient, a measure with a
value of 0 if everyone got an equal share of payments and 1 if a single
individual takes all funds. The calculated Gini value of 0.61 shows just
how unequal the present system of farm subsidies is (all calculations
described in the Appendix A). Wider comparisons further underline the
failure of the CAP to improve the situation of ordinary farmers who
only earn around two-thirds of the incomes of those in other sectors; a
situation which has not improved in more than two decades (ONS,
2017).

Quite clearly then the current system of public support for farming
is indefensible for the environment, for taxpayers, for food consumers
and even for most farmers. A radical revision is long overdue. What
then are the principles that should guide this revision?

3. A new deal for public spending on UK farming: the key
questions

A consideration of public spending on the UK farming sector re-
quires that we address three key questions:

(1) What are the farm related public goods that public money should
support?

(2) How should that spending be allocated?

(3) How much should be spent?

These questions, and their answers, are inter-related. Addressing
Question (1) requires a clear understanding of the benefits that farming

1 CAP also caused farmland prices and rents to rise at an unprecedented rates
as they capitalised subsidy values (Hyder and Maunder, 1974; Traill, 1979,
1984), an effect that has not been dissipated by subsequent reforms and has
been seen across the EU (Guastella et al., 2017; Milczarek-Andrzejewska et al.,
2018; O’Neill and Hanrahan, 2013). It is important to note that this capitali-
sation benefits land owners and that over 30% of farmers are tenants and do not
own the land they farm (Eurostat, 2018).

2Indeed half of Europe’s farms share just 5% of CAP direct payments
(Matthews, 2016). In contrast the 10% most supported farms (750,000 farms)
across Europe capture 55% of all direct payments which accounts for some 15%
of the entire EU budget (ibid.).
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Fig. 1. Cumulative distribution of subsidies paid under the current CAP Basic
Payment Scheme (blue line) and how this curve would look with equal pay-
ments to all farmers (green line). (For interpretation of the references to colour
in this figure legend, the reader is referred to the web version of this article).
Data from Defra, available at http://cap-payments.defra.gov.uk/Download.
aspx ; see Appendix A for calculation and data details.

can provide, which of these are private goods best provided by markets,
and which are public goods requiring public support. Ultimately,
Questions (2) and (3) will determine the effectiveness of any subsidy
scheme. Question (2) addresses two issues. First, the way in which
funding is allocated determines both its uptake by farmers (e.g. heavy
bureaucracy, forbidding application processes or risky payments may
deter involvement in publically funded schemes®) and the value for
money which it delivers (e.g. introducing elements of competition for
funding and, where reasonably possible, payments for outcomes rather
than actions, can substantially increase the efficiency of funding).
Second, the degree to which farms can deliver some public goods
(particularly those related to the natural environment) varies markedly
between locations (Bateman, 2009). Targeting funds to those locations
which yield the highest net benefits can significantly improve value for
money to the taxpayer. The current Farming Consultation (Defra,
2018a) says little about Question (3), however the ability to efficiently
target spending on farm subsidies will be a major determinant of the
level of public goods provided by different levels of budget and should
in turn partly determine the size of that budget.

3.1. What are the farm related public goods that public spending should
support?

Agriculture is a private enterprise and food is sold in markets, di-
rectly to consumers, and is therefore by definition (and according to
official government guidance) a private, rather than a public, good

3 There are of course a diversity of factors which determine farmers’ provi-
sion of public goods (Zimmermann and Britz, 2016; Weltin et al., 2017; Inman
et al., 2018). Nevertheless, evidence shows that the main motivation for par-
ticipation in agri-environmental schemes is economic (Pavlis et al., 2016;
Howley, 2016).
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(H.M. Treasury, 2018)*. Public subsidy of private production is ex-
tremely unusual (especially at the rates indicated previously) and, as
noted above, runs the risk of consumers paying twice, once as purchasers
of food and again as taxpayers. Access to food is in the public interest and
preventing food poverty through social security payments or other actions
is an extremely worthy cause. However, food producers typically aim to
sell to the highest bidder, not the most socially deserving consumer.
Heated pleas for the public subsidy of food production will not alter this®.
Therefore, it is highly inefficient to attempt to deliver this food security
through the subsidy of food production itself, particularly because, as
noted earlier, the tariffs inherent in the CAP have actually caused food
prices to go up rather than down. Moreover, food prices are heavily in-
fluenced by trade, and as such the nature of trade deals post-Brexit will
likely have a far greater impact on the prices consumers face than will any
production subsidy scheme (Swinbank, 2017).

Indeed, as noted by the House of Commons (2007, p.3) the “only
long-term justification for future expenditure in the agricultural sector
is the provision of public benefits”, a position accepted by many land
owners and increasingly by farmers (CLA, 2018; Commercial Farmers
Group, 2018). The main public good highlighted in the Government’s
farming consultation document is environmental improvement (Defra,
2018a). Environmentally related public benefits which can be produced
by farming include, but are not limited to:

e Improved soil health

e Water quality improvement

e Water quantity regulation

® Flood risk reduction

e Climate change mitigation through the reduction and storage of
greenhouse gas emissions

e Other air quality improvements such as reducing ammonia emis-
sions

e Conservation and enhancement of biodiversity

® The provision of amenity views

e Recreational access

e Improvements to physical and mental health

e Supporting provision of the above environmental public goods
through diversification into other production with high public good
characteristics (e.g. woodland) and/or compensation for environ-
mental damage elsewhere in the economy (e.g. delivering net

“ A “Public good” is both non-excludable (i.e. non-paying consumers cannot
be prevented from accessing it) and non-rivalrous (i.e. use by one individual
does not reduce availability to others), an environmental example being the air
we breathe. At the other extreme food is a “Private good” as it is both ex-
cludable (i.e. consumers have to pay to access it) and rivalrous (i.e. use by one
individual precludes its use by another). It is notable that the Secretary of State
for Environment, Food and Rural Affairs, the Rt. Hon. Michael Gove MP, de-
clined to classify food as a public good when overtly asked to do so during
House of Commons Committee evidence sessions (House of Commons, 2016;
Q280). Somewhat in between the public and private good extremes, “Common-
pool resources” are non-excludable but rivalrous and would traditionally have
included open-ocean fish stocks which anyone can fish but in doing so avail-
ability can be reduced if that stock is extracted too rapidly. Because both public
goods and common-pool resources are liable to be over-used a widely applied
approach to their conservation is to change their property rights to resemble
those of private goods, for example by imposing fishing quotas or imposing
costs upon those who emit pollutants. For completeness, “Club goods” are ex-
cludable but non-rival (e.g. satellite signals). For further reading see Varian
(1992).

> A number of those appearing before the recent Environment, Food and
Rural Affairs Committee evidence sessions argue for public subsidy of private
food production on the grounds that this will improve the diet of the nation
(House of Commons, 2018). Given that such subsidies do not change the price
of food in the shops it is self-evident that changing the provenance of food
production will have little impact upon its consumption and be a massively
inefficient means of promoting access to food for the poor.
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environmental gains from housing developments).

The type and level of public good benefit will vary across location in
line with the underlying variation in the natural environment and
support levels should reflect that variation. Some areas (e.g. peatlands)
will be valuable for carbon storage while others will not. Similarly,
benefits will often vary according to the proximity of populations. So a
woodland planted near to a deprived urban area will yield far greater
recreation and mental health benefits than one established in some
remote location. Furthermore, many of the environmental benefits
listed above can be co-created, by which we mean that the use or
management of farmland can be arranged to generate several of these
benefits at the same time. For example, an area which is left un-
ploughed to reduce diffuse water pollution might also deliver flood risk
reductions, wildlife habitat, carbon storage and recreational benefits
(Bateman et al., 2013, 2016). It is the net public benefits to society
which farming can generate that should form the focus for, and de-
termine the level of, future public subsidies. As discussed in the fol-
lowing section, data availability and the development of decision sup-
port tools increasingly allows decision makers to eschew simplistic rules
for determining public benefits and hence target support payments to
those locations where they will be most cost-beneficial.

To reduce administration burdens on both farmers and public in-
stitutions, payments to farms should ideally be made through a single
channel, but with separate policies explicitly targeting each public good
(Alix-Garcia et al., 2015) and coordinating their co-delivery. General
and untargeted actions (such as those required under the Entry Level
Stewardship Scheme) should be avoided as they are likely to deliver
poor value for money (Hodge and Reader, 2010).

There are a number of nuances which any subsidy scheme would
have to address to be successful. For example, in some cases it may be
efficient to support the development and uptake of techniques which
increase productivity (output per unit input) at the same time as low-
ering environmental impacts (Ewers et al., 2009; Phalan et al., 2016;
Boyd, 2018). Indeed, linking such productivity gains to greater ‘land
sparing’ (taking land out of agricultural production; Green et al., 2005;
Phalan et al., 2011) may prove an important route for achieving the
objectives of the Government’s 25 Year Environment Plan (H.M.
Government, 2018), such as delivering on agricultural carbon emission
reduction targets (Lamb et al., 2016). Approaches which make en-
vironmental improvement commensurate with higher farm profitability
are also to be strongly encouraged. The large majority of farms will still
have the profitable production of food as their primary focus. However,
the level of any public subsidy has to be orientated towards the con-
sequent improvement in public goods (here environmental quality)
rather than increasing the private production of food. So, technology
which raises output while either directly or indirectly delivering a net
improvement in environmental public goods is a perfectly acceptable
target for public support. But conversely technology which fails to de-
liver such public goods or even worse degrades the environment should
not receive public subsidy. Throughout all of these changes the reg-
ulation of environmentally damaging activities will remain an im-
portant policy tool into the future.

While such productivity enhancements are important, the direct
delivery of environmental benefits is likely to be the major public good
provided by farms and therefore the main focus of public subsidy.
However, at least two other issues should be considered. First, farms
play an important part in rural communities, providing employment
and livelihoods as well as a less tangible social role. Second, there is
substantial evidence that, in the absence of any public funding, certain
sectors of the farming community would face substantial economic
hardship (Colston, 2018). The alleviation of such hardship is clearly of
social benefit in its own right. Moreover, even from a purely environ-
mental perspective, without a viable economic future for farming it is
feasible that some of the environmental benefits highlighted above
would not be delivered in some areas of the country.
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Farm financial collapse is a very real threat for some farming
communities. While temporary abandonment of land is a possibility,
long term this is more likely to lead to the consolidation of small-
holdings into larger units. The environmental (and indeed social) con-
sequences of such change need to be considered if we are to deliver the
long term vision of the 25 Year Environment Plan. Given this, there is a
case for the provision of an income safety net® linked to the production
of environmental public goods (Bateman, 2017). Furthermore, such an
innovation is readily affordable, does not undermine the targeted
funding of specific environmental benefits, and does not contravene
WTO rules’. As Fig. 1 shows, current subsidies are massively skewed
towards a small fraction of farmers. If we spread this out more evenly
the potential exists to both increase the typical farmer’s income, and set
aside a greater amount of public funding for the provision of public
goods. To illustrate this potential win-win, consider a case where we
pay all farmers an equal safety net income set at the current median
level of CAP subsidy received by farmers®. This means that the average
farmer has to be at least as well as off as they currently are, and
guarantees the half of farmers currently receiving the lowest levels of
support a relatively significant increase in income. Keeping overall
public spending levels the same, such a scheme would still leave more
than £1.5bn for the targeted support of public goods such as environ-
mental improvements: almost a tripling of the current levels of in-
vestment in the environment under CAP (details in Appendix A). Given
that this latter amount is also available to support farms, then once we
add in the safety net payment, it is clear that the large majority of farms
could substantially increase their support payment incomes under such
a scheme.

An income safety net would directly address pressures to avoid short
term socio-economic hardship for an industry where few farmers can
recall a time before public subsidies and where reliance upon such
subsidies is now extreme. Nevertheless, longer term the expectation
would be to see safety net payments taper down over time with funding
transferred into targeted public money for public goods payments. An
exception would be where certain environmental benefits are both
particularly difficult to quantify (e.g. landscape amenity values are
currently more contested than those associated with say recreation) and
where payments are easier to administer through straightforward in-
come based approaches.

While safety net measures would typically benefit economically
vulnerable farms, the move to a ‘public money for public goods’ ap-
proach does not penalise large farms. Indeed, given that the potential

SLike all rules, some refinement is needed. For example, non-economic
‘hobby’ farms should be excluded and the division of existing farms to increase
subsidies should be de-incentivised by simply ensuring that such actions would
also divide subsidy payments.

7 A reallocation rather than overall increase in subsidies does not fall foul of
WTO rules provided it is not a hidden production subsidy. While there is a
common misconception that WTO rules prohibit environmental subsidies this is
not in fact the case. Annex 2 Section 12 of the 1994 WTO Agreement on
Agriculture notes that eligibility for agri-environmental payments “shall be
determined as part of a clearly defined government environmental or con-
servation programme and be dependent on the fulfilment of specific conditions
under the government programme, including conditions related to production
methods or inputs”, and that “the amount of payment shall be limited to the
extra costs or loss of income involved in complying with the government pro-
gramme” (GATT, 1994, p. 63). The clear eligibility of any “loss of income”
means that a reallocation of existing eligible subsidies (such as those under the
CAP) is permissible under WTO rules. For further discussion see Hasund and
Johansson (2016), and Bureau (2017).

81n these calculations we set this as the median level payment (i.e. the
amount which at least 50% of farms received) under the Basic Payment Scheme
in 2016 which was £7734 per annum. This example is purely illustrative and
does not imply a prioritisation of safety-net over environmental improvement
payments. Ultimately public payments should reflect the level of public goods
they generate.
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for public good provision increases with area, such farms would have
the opportunity to earn substantial subsidy payments from environ-
mental improvement. The approach we propose would bring an end to
the current inequity of a system that provides large farms with higher
subsidies simply because they are large. Instead it offers all farms, large
and small, the opportunity to earn public subsidy income in return for
the provision of public goods. Indeed, even farms in regions with very
profitable agriculture could still benefit substantially from our proposed
subsidy model (Peh et al., 2014).

Some have argued that animal welfare is also a public good (Nurse,
2016; MRCVS, 2018). Whether or not this is the case, there is the clear
potential for moral hazard if public funds were used to prevent low
levels of animal welfare (in effect paying individuals to not treat ani-
mals badly). This then mitigates in favour of the use of regulations,
backed with trade restrictions against the import of food produced to
lower standards, as an efficient approach to delivering high standards of
animal welfare.

3.2. How should public spending on farm public goods be allocated?

As noted above, there are several considerations in the allocation of
public support for environmental public goods. While it might seem
more natural to address the amount of subsidy first and then consider
its allocation, this is not the best approach with regarding to environ-
mental improvement payments. The natural environment is highly di-
verse and the same level of spending allocated to different places can
yield widely differing levels of benefit. By first ensuring that we allocate
funds appropriately we can avoid highly wasteful misallocations and
thereby ensure that budgets go further and generate much greater value
for money.

Current approaches to agricultural subsidy have been heavily cri-
ticised as overly bureaucratic (Parker, 2017) and one of the advantages
of the per farm income safety net approach proposed above is its ease of
operation. As detailed earlier, future schemes have to avoid excessive
bureaucracy as the time taken and challenges involved in some schemes
are clearly a deterrent to participation (Engel, 2016). Linked to this, if
potential payments are seen to be at risk then this will also deter
farmers. So if there is a chance that minor errors in form filling will
result in payments being disbarred then this will reduce participation.
The issue of risk also affects the very worthy desire to try and move the
basis of payment away from funding actions and towards rewarding
outcomes. There is a clear inefficiency associated with paying for ac-
tions which may not deliver the desired benefits; obviously paying for
delivered benefits is far more efficient and mimics private markets in
which consumers pay for what is delivered. However, there is always a
risk that a given activity may not deliver a desired outcome. For ex-
ample, if a farmer provides high quality bird habitat in an appropriate
location, but no birds happen to roost in that habitat then, under a strict
payment for outcomes regime no subsidies would be provided. Clearly
it is reasonable for risk to be shared between the farmer and the tax-
payer in many situations, otherwise environmental schemes will not be
engaged with.

A key issue will be the targeting of subsidies to those locations
which support the best value for money in terms of the public benefits
delivered, ensuring that the efficiency can be delivered, in line with the
House of Commons (2007) statement. Here advances in monitoring,
data availability, modelling and decision support can provide very
considerable assistance to decision makers such as the UK’s Department
for the Environment, Food and Rural Affairs (Defra) who are ultimately
responsible for subsidy payments. As highlighted in the Government’s
25 Year Environment Plan, Defra have already invested in such decision
support tools (e.g. the ORVal model; see H.M. Government, 2018) and
more are in development (e.g. Rose et al., 2016; NEVO, 2018). The
natural environment is highly variable not only in its physical nature
but also in the benefits it can deliver. This information needs to be used
to target at least some public expenditure. The state of this information
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is such that the piloting of targeted spending could commence in the
short term, before being rolled out nationally.

Linked to this, there is very considerable potential for Defra to both
reduce bureaucracy and improve efficiency through the use of compe-
titive tendering for public goods provision. There has been considerable
use of Payments for Ecosystem Services (PES) mechanisms such as
procurement auctions where farmers are asked to submit bids to un-
dertake environmental improvement works (Latacz-Lohmann and
Schilizzi, 2005). Competitive bidding between providers typically re-
sults in greater value-for-money for the public. Moreover, in almost all
other areas of government it is highly unusual for public money to be
spent without engaging such a procurement process for contracts (H.M
Government, 2015). However, PES mechanisms can also be designed to
promote co-operation across farms (Elliott et al., 2015). Such ‘land-
scape’ scale collaborations are crucial to the provision of a number of
public goods, such as biodiversity and visual amenity, and are already
supported through the Countryside Stewardship Facilitation Fund
(EAFRD and Natural England, 2017) which the ‘Landscape Pioneer’
case study for the 25 Year Environment Plan seeks to build upon
(SWEEP, 2018).

It will also be necessary to use contracts which are sufficiently long
in duration to foster the provision of public goods, but not so long as to
discourage farmers from enrolling through fear of losing the ability to
vary their future activities (Broch and Vedel, 2012). Moreover, it is also
necessary to consider the effects of a subsidy scheme on farmers who
are not enrolled within it (Ferraro, 2011). Under a fixed budget, higher
individual payments mean more farmers are keen to join the scheme,
but fewer actually can. Those unable to join the scheme may still
maintain their environmental quality in the hope of winning contracts
in the future.

Contracting also enhances the considerable scope that exists for
involving the private sector and NGOs in the funding of environmental
public goods. Such approaches have already secured the involvement of
various water companies in funding farmers to improve local water
quality (Day et al., 2013; Smith et al., 2017; Bateman et al., 2018).
These private PES contracts deliver both private benefits, through re-
duced water treatment costs to companies and enhanced incomes to
farmers, and public benefits, in the form of cleaner rivers. Furthermore,
PES fall outside the jurisdiction of WTO rules (Franks, 2016).

Increased private sector funding of the public environmental bene-
fits supplied by farming could also be generated through the involve-
ment of the building sector. The November 2017 Budget committed the
Government to building 300,000 new homes each year in England
alone (H.M Treasury, 2017). However, The Government has also pro-
posed that the development of new buildings should foster net en-
vironmental gains (Ministry of Housing, Communities, and Local
Government, 2018). There is a clear potential for joined-up Govern-
ment action if these development policies are integrated with the pro-
posed new Agricultural Bill. Given the massive scale of housebuilding
envisaged by the Government, it seems inconceivable that any net en-
vironmental gain requirements could be delivered without recourse to
the more than 70% of UK land under agricultural production. If plan-
ning agencies are geared up to facilitate such a compensation scheme,
this could bring massive business sector funding into both agriculture
and environmental improvement. Such integration requires that we
tackle long standing research challenges regarding the nature and tar-
geting of such environmental offsetting schemes: should they benefit
nearby communities, society in general, a wide range of environmental
benefits (Badura et al., 2017) or just wild species (Lawton et al., 2010)?
Moreover, The Government must have a more nuanced approach than
“...targeting public funds at projects that provide purely public goods.”
(p. 144, H.M. Government, 2018). While the sentiment may be worthy
of praise, an overly simplistic demarcation will limit the extent to which
synergies between public spending, private incentive and offsetting can
be fostered.
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3.3. How much should be spent? The appropriate level of public subsidy for
farming

Arguably the most major issue concerns the level of public subsidy
going into agriculture. As noted above, current public subsidies under
the CAP amount to about £3bn per annum, equivalent to about half of
UK farm incomes (Lang et al., 2017). There is a commitment to main-
tain this level of spending, at least under the current Parliament (Defra,
2018a). This is a substantial sum with a potentially high opportunity
cost and it is unusual for the public purse to provide such a high pro-
portion of income for a sector of the economy. Furthermore there is a
lack of systematic evidence regarding the cost-effectiveness (let alone
cost-benefit) of agri-environmental schemes (Ansell et al., 2016). Given
the major change in policy proposed by the Government, the need for
such evidence is now acute and is recognised in the 25 Year Environ-
ment Plan commitment to a second National Ecosystem Assessment
(H.M. Government, 2018) beginning in 2022.

Nevertheless, even in the absence of such systematic assessment,
there is ad-hoc evidence to suggest both that the costs of delivering
environmental policy objectives are significant (CCRI, 2010) and that
the benefits of public investments in environmental improvements can
be substantial (Defra, 2018a; UK-NEA, 2011; Natural Capital
Committee, 2017). These gains include both environmental enhance-
ments (RSPB, 2013; Batary et al., 2015; Science for Environment Policy,
2017) and their consequent wider social and economic benefits (Mills,
2012; Courtney et al., 2013; Lastra-Bravo et al., 2015). In a recent as-
sessment Defra (2018a) estimated that every £1 invested through cur-
rent agri-environment schemes delivers roughly £4 worth of benefits;
while Natural Capital Committee (2015) suggest that much larger re-
turns on investments are achievable under a re-designed agricultural
policy which targeted spending to those areas which deliver the
greatest benefits. Future refinements such as competitive allocation
mechanisms and (where feasible) outcome-based payments could fur-
ther bolster the social benefit returns to public spending.

4. Concluding remarks

While UK interventions in agriculture under the CAP have re-
presented at best poor value for taxpayers and at worst the subsidy of
environmental degradation, we argue that a redesigned relationship
between the state and the farming community has the potential to de-
liver good value for money if orientated according to the principle of
public money for public goods. However, this requires that such sub-
sidies are redirected away from support for private production and
towards provision of the environmental and other public goods that
farming can supply. To deliver this we need to recognise what those
public goods are and how the allocation of public money can best be
organised to ensure their delivery. This will require the incorporation of
contemporary decision support approaches to the targeting of subsidies,
new thinking in the mechanisms used to allocate funds, and a will-
ingness to adopt a joined-up approach across Government departments.
The potential prize is considerable; a true win-win which benefits the
natural environment, tax payers and wider society, and the farming
community itself.
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Appendix A

Raw data for the Gini coefficient and safety-net income calculations
use Defra’s 2016 figures available at: http://cap-payments.defra.gov.
uk/Download.aspx

Gini coefficient

Referring back to Fig. 1, the Gini coefficient is calculated as the area
between the “Current Distribution” curve and the “Equal Distribution”
curve, divided by the area of the triangle under the “Equal Distribution”
curve. The “Current Distribution” curve cumulates the percentage
payments made under the CAP Basic Payment Scheme (BPS) ordered
from the farm that received the highest payment to that which received
the lowest. The area under this curve is calculated by multiplying this
list by the percentage that each farm represents of the 145,029 farms
which are subsidised under BPS (0.00689%), and sum all of the re-
sulting values. We then subtract the area of the triangle under the
“Equal Distribution” curve and then divide this number (the area be-
tween the two curves) by the area of the triangle under the “Equal
Distribution” curve to obtain the Gini coefficient.

Safety-net income

The median total annual amount of subsidy received by each farm
under the Common Agricultural Policy is calculated. We multiply this
payment (£7734) by the 154,744 farms currently listed as receiving
some form of subsidy from Defra (note that this includes 9715 farms
who do not receive BPS; data available at the above hyperlink), to get
the total expenditure necessary under an income safety net to ensure
that the median (i.e. 50th percentile) farm is at least as well off as at
present. We subtract this amount (£1197 million) from the total ex-
penditure under CAP in 2016 (£2862 million) and compare the amount
left (£1665 million) with the amount that is currently directed towards
environmental benefit under Pillar 2 (£600 million).

References

Alix-Garcia, J.M., Sims, K.R., Yaniez-Pagans, P., 2015. Only one tree from each seed?
Environmental effectiveness and poverty alleviation in Mexico’s payments for eco-
system services program. Am. Econ. J. Econ. Policy 7 (4), 1-40.

Ansell, D., Freudenberger, D., Munro, N., Gibbons, P., 2016. The cost-effectiveness of
agri-environment schemes for biodiversity conservation: a quantitative review. Agric.
Ecosyst. Environ. 225, 184-191. https://doi.org/10.1016/j.agee.2016.04.008.

Badura, T., Ferrini, S., Bateman, 1.J., Burton, M., Binner, A., 2017. Athens, Greece, 28th
June - 1st July 2017A New Approach to Capturing the Spatial Dimensions of Value
Within Choice Experiments, Presented at the EAERE 23rd Annual Conference2017. A
New Approach to Capturing the Spatial Dimensions of Value Within Choice
Experiments, Presented at the EAERE 23rd Annual Conference.

Batéry, P., Dicks, L.V., Kleijn, D., Sutherland, W.J., 2015. The role of agri-environment
schemes in conservation and environmental management. Conserv. Biol. 29,
1006-1016. https://doi.org/10.1111/cobi.12536.

Bateman, 1.J., 2009. Bringing the real world into economic analyses of land use value:
incorporating spatial complexity. Land Use Policy 26S, S30-S42. https://doi.org/10.
1016/j.landusepol.2009.09.010.

Bateman, I.J., 2017. Recommendations for a post-Brexit agricultural policy: a fair deal for
farming and forestry. Putting Down New Roots: Woods, Trees and the Post-CAP
Landscape, Woodland Trust. available at: www.woodlandtrust.org.uk/mediafile/
100820616/putting-down-new-roots.pdf.

Bateman, 1.J., Harwood, A., Mace, G.M., Watson, R., Abson, D.J., Andrews, B., Binner, A.,
Crowe, A., Day, B.H., Dugdale, S., Fezzi, C., Foden, J., Haines-Young, R., Hulme, M.,
Kontoleon, A., Lovett, A.A., Munday, P., Pascual, U., Paterson, J., Perino, G., Sen, A.,
Siriwardena, G., van Soest, D., Termansen, M., 2013. Bringing ecosystem services into
economic decision making: Land use in the UK. Science 341 (No. 6141), 45-50.
https://doi.org/10.1126/science.1234379. 5th July 2013.

Bateman, 1.J., Agarwala, M., Binner, A., Coombes, E., Day, B.H., Ferrini, S., Fezzi, C.,
Hutchins, M., Lovett, A.A., Posen, P., 2016. Spatially explicit integrated modeling and
economic valuation of climate change induced land use change and its indirect ef-
fects. J. Environ. Manage. 181, 172-184. https://doi.org/10.1016/j.jenvman.2016.
06.020.

Bateman, 1.J., Binner, A., Day, B.H., Fezzi, C., Rusby, A., Smith, G., Welters, R., 2018.
Blended mechanisms: public and private sector payments for ecosystem services:
integration, valuation, targeting and efficient delivery in the UK. In: Daily, G.C.,
Mandle, L., Salzman, J. (Eds.), International Experience in Green Growth:

298

Land Use Policy 79 (2018) 293-300

Mainstreaming the Values of Natural Capital into Policy and Finance Worldwide.
Natural Capital Project and the Paulson Institute, Stanford University, pp. 139-160.

Bewes, V., Davey, A., Keirle, R., 2014. Synthesis of the Findings from Agricultural Diffuse
Pollution Modelling Studies from 2007 to Date, Report No.: DEFRA9956 to the
Department for Environment. available at:. Food & Rural Affairs, WRc plc, Swindon.
http://randd.defra.gov.uk/Document.aspx?Document =13035_
WT1549ADPmodellingstudiesevidencereview.pdf.

Boyd, I., 2018. Kicking the Photon Along the Road.
wordpress.com/2018/02/.

Broch, S.W., Vedel, S.E., 2012. Using choice experiments to investigate the policy re-
levance of heterogeneity in farmer agri-environmental contract preferences. Environ.
Resour. Econ. 51 (4), 561-581.

Bureau, J.C., 2017. Does the WTO Discipline Really Constrain the Design of CAP
Payments? available at:. http://capreform.eu/does-the-wto-discipline-really-
constrain-the-design-of-cap-payments/.

CCRI, 2010. Estimating the Incidental Socio-Economic Benefits of Environmental
Stewardship. Countryside and Community Research Institute, University of
Gloucestershire.

Ciaian, P., Kancs, A., Paloma, S.G., 2015. Income distributional effects of CAP subsidies:
micro evidence from the EU. Outlook Agric. 44 (1), 19-28. https://doi.org/10.5367/
0a.2015.0196.

CLA, 2018. The Land Management Contract. available at:. Country Land and Business
Association, London UK. https://www.cla.org.uk/Land-Managment-Contract.

Colston, A., 2018. What Will Happen to Farming in Devon Post Brexit? available at:.
https://adriancolston.wordpress.com/2018/03/17 /what-will-happen-to-farming-in-
devon-post-brexit/amp/?_twitter_impression = true.

Commercial Farmers Group, 2018. Goals of the Commercial Farmers Group. available
at:. Commercial Farmers Group, Elsham. https://www.commercialfarmers.co.uk/
goals/.

Courtney, P., Mills, J., Gaskell, P., Chaplin, S., 2013. Investigating the incidental benefits
of environmental stewardship schemes in England. Land Use Policy 31, 26-37.
https://doi.org/10.1016/j.landusepol.2012.01.013.

Davey, C., Vickery, J., Boatman, N., Chamberlain, D., Parry, H., Siriwardena, G., 2010.
Regional variation in the efficacy of entry level stewardship in England, agriculture.
Ecosyst. Environ. 139 (1-2), 121-128. https://doi.org/10.1016/j.agee.2010.07.008.

Day, B.H., Couldrick, L., Welters, R., Rickard, G., 2013. The Fowey River Improvement
Auction, PES Pilot Research Project - NE0131, Final Report to Defra. available at:.
University of East Anglia. http://randd.defra.gov.uk/Default.aspx?Menu = Menu&
Module = More&Location = None&ProjectID = 18245.

Defra, 2018a. Health and Harmony: the Future for Food, Farming and the Environment in
a Green Brexit, Cm 9577. available at:. https://www.gov.uk/government/
consultations/the-future-for-food-farming-and-the-environment.

Defra, 2018b. More than 44,000 Response to Future Farming Consultation. available at:.
https://www.gov.uk/government/consultations/the-future-for-food-farming-and-
the-environment.

Dowler, C., Carter, L., 2016. Common Agricultural Policy: Rich List Receive Millions in
EU Subsidies, Unearthed. available at:. https://unearthed.greenpeace.org/2016/
09/29/common-agricultural-policy-millions-eu-subsidies-go-richest-landowners/.

Downing, E., Coe, S., 2018. Brexit: Future UK Agriculture Policy, Briefing Paper 8218:
31st January 2018. House of Commons Library, Westminster.

Downing, E., Coe, S., Sutherland, N., 2018. The Policy Framework for Agriculture after
the UK Leaves the EU, House of Commons Library Debate Pack CDP 2018/0024, 30
January 2018. House of Commons Library, Westminster.

EAFRD and Natural England, 2017. Guide to Countryside Stewardship: Facilitation Fund
2017. available at. The European Agricultural Fund for Rural Development and
Natural England. www.gov.uk/countrysidestewardship.

Elliott, J., Day, B., Jones, G., Binner, A., Smith, G., Skirvin, D., Boatman, N.D., Tweedie,
F., 2015. Scoping the Strengths and Weaknesses of Different Auction and PES
Mechanisms for Countryside Stewardship London, UK: Defra, Reference No: LM0105.
available at:. http://randd.defra.gov.uk/Default.aspx?Menu = Menu&Module = More
&Location = None&Completed = 0&Project]D =19134.

Engel, S., 2016. The devil in the detail: a practical guide on designing payments for en-
vironmental services. Int. Rev. Environ. Resour. Econ. 9 (1-2), 131-177.

EU-ARD, 2017. The Common Agricultural Policy after 2013, Commission Department for
Agriculture and Rural Development. available at. European Commission, Brussels,
Belgium. https://ec.europa.eu/agriculture/graphs-figures/cap_en.

Eurostat, 2018. Agricultural census in the United Kingdom. accessed July 2018. http://
ec.europa.eu/eurostat/statistics-explained/index.php?title = Agricultural_census_in_
the_United_Kingdom.

Ewers, R.M., Scharlemann, J.P., Balmford, A., Green, R.E., 2009. Do increases in agri-
cultural yield spare land for nature? Global Change Biol. 15 (7), 1716-1726.

Ferraro, P.J., 2011. The future of payments for environmental services. Conserv. Biol. 25
(6), 1134-1138.

Forbord, M., Vik, J., 2017. Food, farmers, and the future: investigating prospects of in-
creased food production within a national context. Land Use Policy 67, 546-557.
https://doi.org/10.1016/j.landusepol.2017.06.031.

Franks, J.R., 2016. Some Implications of Brexit for UK Agricultural Environmental Policy,
Discussion Paper Series No. 36, Centre for Rural Economy. University of New Castle.

Green, R.E., Cornell, S.J., Scharlemann, J.P., Balmford, A., 2005. Farming and the fate of
wild nature. Science 307 (5709), 550-555.

Guardian, 2017. UK is 30-40 years away from ‘eradication of soil fertility’, warns gove.
The Guardian 24th. October 2017, accessed at: https://www.theguardian.com/
environment/2017/oct/24/uk-30-40-years-away-eradication-soil-fertility-warns-
michael-gove.

Guastella, G., Moro, D., Sckokai, P., Veneziani, M., 2017. The capitalisation of CAP
payments into Land rental prices: a panel sample selection approach. J. Agric. Econ.

available at:. https://ianlboyd.


http://cap-payments.defra.gov.uk/Download.aspx
http://cap-payments.defra.gov.uk/Download.aspx
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0005
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0005
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0005
https://doi.org/10.1016/j.agee.2016.04.008
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0015
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0015
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0015
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0015
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0015
https://doi.org/10.1111/cobi.12536
https://doi.org/10.1016/j.landusepol.2009.09.010
https://doi.org/10.1016/j.landusepol.2009.09.010
arxiv:/www.woodlandtrust.org.uk/mediafile/100820616/putting-down-new-roots.pdf
arxiv:/www.woodlandtrust.org.uk/mediafile/100820616/putting-down-new-roots.pdf
https://doi.org/10.1126/science.1234379
https://doi.org/10.1016/j.jenvman.2016.06.020
https://doi.org/10.1016/j.jenvman.2016.06.020
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0045
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0045
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0045
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0045
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0045
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0045
http://randd.defra.gov.uk/Document.aspx?Document=13035_WT1549ADPmodellingstudiesevidencereview.pdf
http://randd.defra.gov.uk/Document.aspx?Document=13035_WT1549ADPmodellingstudiesevidencereview.pdf
https://ianlboyd.wordpress.com/2018/02/
https://ianlboyd.wordpress.com/2018/02/
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0060
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0060
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0060
http://capreform.eu/does-the-wto-discipline-really-constrain-the-design-of-cap-payments/
http://capreform.eu/does-the-wto-discipline-really-constrain-the-design-of-cap-payments/
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0070
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0070
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0070
https://doi.org/10.5367/oa.2015.0196
https://doi.org/10.5367/oa.2015.0196
https://www.cla.org.uk/Land-Managment-Contract
https://adriancolston.wordpress.com/2018/03/17/what-will-happen-to-farming-in-devon-post-brexit/amp/?__twitter_impression=true
https://adriancolston.wordpress.com/2018/03/17/what-will-happen-to-farming-in-devon-post-brexit/amp/?__twitter_impression=true
https://www.commercialfarmers.co.uk/goals/
https://www.commercialfarmers.co.uk/goals/
https://doi.org/10.1016/j.landusepol.2012.01.013
https://doi.org/10.1016/j.agee.2010.07.008
http://randd.defra.gov.uk/Default.aspx?Menu=Menu%26Module=More%26Location=None%26ProjectID=18245
http://randd.defra.gov.uk/Default.aspx?Menu=Menu%26Module=More%26Location=None%26ProjectID=18245
https://www.gov.uk/government/consultations/the-future-for-food-farming-and-the-environment
https://www.gov.uk/government/consultations/the-future-for-food-farming-and-the-environment
https://www.gov.uk/government/consultations/the-future-for-food-farming-and-the-environment
https://www.gov.uk/government/consultations/the-future-for-food-farming-and-the-environment
https://unearthed.greenpeace.org/2016/09/29/common-agricultural-policy-millions-eu-subsidies-go-richest-landowners/
https://unearthed.greenpeace.org/2016/09/29/common-agricultural-policy-millions-eu-subsidies-go-richest-landowners/
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0125
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0125
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0130
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0130
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0130
arxiv:/www.gov.uk/countrysidestewardship
http://randd.defra.gov.uk/Default.aspx?Menu=Menu%26Module=More%26Location=None%26Completed=0%26ProjectID=19134
http://randd.defra.gov.uk/Default.aspx?Menu=Menu%26Module=More%26Location=None%26Completed=0%26ProjectID=19134
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0145
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0145
https://ec.europa.eu/agriculture/graphs-figures/cap_en
http://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agricultural_census_in_the_United_Kingdom
http://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agricultural_census_in_the_United_Kingdom
http://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agricultural_census_in_the_United_Kingdom
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0160
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0160
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0165
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0165
https://doi.org/10.1016/j.landusepol.2017.06.031
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0175
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0175
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0180
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0180
https://www.theguardian.com/environment/2017/oct/24/uk-30-40-years-away-eradication-soil-fertility-warns-michael-gove
https://www.theguardian.com/environment/2017/oct/24/uk-30-40-years-away-eradication-soil-fertility-warns-michael-gove
https://www.theguardian.com/environment/2017/oct/24/uk-30-40-years-away-eradication-soil-fertility-warns-michael-gove

L.J. Bateman, B. Balmford

https://doi.org/10.1111/1477-9552.12258.

H.M Government, 2015. The Public Contracts Regulations.
legislation.gov.uk/uksi/2015/102/contents/made.

H.M Treasury, 2007. Managing Public Money. available at:. http://webarchive.
nationalarchives.gov.uk/20130102173339/http://www.hm-treasury.gov.uk/psr_
mpm_index.htm.

H.M Treasury, 2013. Managing Public Money. available at:. https://www.gov.uk/
government/publications/managing-public-money.

H.M Treasury, 2017. Autumn Budget 2017. available at:. https://www.gov.uk/
government/publications/autumn-budget-2017-documents.

H.M. Government, 2011. The Natural Choice: Securing the Value of Nature, CM 8082. The
Stationery Office, London.

H.M. Government, 2018. A Green Future: Our 25 Year Plan to Improve the Environment.
available at:. www.gov.uk/government/publications.

H.M. Treasury (2018) The Green Book: Central Government Guidance on Appraisal and
Evaluation, London, available at (or directly at): www.gov.uk/government/
publicationshttps://www.gov.uk/government/publications/the-green-book-
appraisal-and-evaluation-in-central-governent.

Harris, S.J., Massimino, D., Gillings, S., Eaton, M.A., Noble, D.G., Balmer, D.E., Procter,
D., Pearce-Higgins, J.W., Woodcock, P., 2018. The Breeding Bird Survey 2017, BTO
Research Report 706. British Trust for Ornithology, Thetford.

Hart, K., Baldock, D., Tucker, G., 2018. Ideas for Defining Environmental Objectives and
Monitoring Systems for a Results-Oriented CAP Post 2020. The Institute for European
Environmental Policy (IEEP), Brussels and London.

Hasund, K.P., Johansson, M., 2016. Paying for environmental results is WTO compliant.
Euro Choices 15, 33-38. https://doi.org/10.1111/1746-692X.12110.

Hodge, 1., Reader, M., 2010. The introduction of entry level stewardship in England:
extension or dilution in agri-environment policy? Land Use Policy 27 (2), 270-282.
https://doi.org/10.1016/j.landusepol.2009.03.005.

Holden, J., Haygarth, P.M., Dunn, N., Harris, J., Harris, R.C., Humble, A., Jenkins, A.,
MacDonald, J., McGonigle, D.F., Meacham, T., Orr, H.G., Pearson, P.L., Ross, M.,
Sapiets, A., Benton, T., 2017. Water quality and UK agriculture: challenges and op-
portunities. WIREs Water 4, e1201. https://doi.org/10.1002/wat2.1201.

House of Commons, 2007. The UK Government’s Vision for the Common Agricultural
Policy, House of Commons Environment, Food and Rural Affairs Committee, Fourth
Report of Session 2006-07, vol. I The Stationery Office Limited, London HC 546-1,.

House of Commons, 2016. The Work of Defra, Questions 94-289, Oral Evidence from the
Rt. Hon. Michael Gove MP, Secretary of State for Environment, Food and Rural
Affairs, Environment, Food and Rural Affairs Committee, HC 321. The Stationery
Office Limited, London.

House of Commons, 2018. The Future for Food, Farming and the Environment, House of
Commons Environment, Food and Rural Affairs Committee, HC 870, Sixth Report of
Session 2017-19. The Stationery Office Limited, London.

Howarth, R., 2000. The CAP: history and attempts at reform. Econ. Affairs 20, 4-10.
https://doi.org/10.1111/1468-0270.00216.

Howley, P., 2016. Subsidy streams versus a CAP bond: an assessment of farmers’ pre-
ferences. Land Use Policy 51, 184-190. https://doi.org/10.1016/j.]landusepol.2015.
11.007.

Hyder, K., Maunder, A.H., 1974. The price of farms. Oxford Agrarian Stud. 3 (1), 3-14.

Inman, A., Winter, M., Wheeler, R., Vrain, E., Lovett, A., Collins, A., Jones, 1., Johnes, P.,
Cleasby, W., 2018. An exploration of individual, social and material factors influ-
encing water pollution mitigation behaviours within the farming community. Land
Use Policy 70, 16-26. https://doi.org/10.1016/j.landusepol.2017.09.042.

I0G, 2018. Common Agricultural Policy. available at. Institute for Government, Carlton
Gardens, London. https://www.instituteforgovernment.org.uk/explainers/common-
agricultural-policy.

Jambor, A., Harvey, D., 2010. Review of the Challenges of CAP Reform, Discussion Paper
Series No. 27. Centre for Rural Economy, University of Newcastle.

Lamb, A., Green, R., Bateman, 1.J., Broadmeadow, M., Bruce, T., Burney, J., Carey, P.,
Chadwick, D., Crane, E., Field, R., Goulding, K., Griffiths, H., Hastings, A., Kasoar, T.,
Kindred, D., Phalan, B., Pickett, J., Smith, P., Wall, E., zu Ermgassen, E.K.H.J.,
Balmford, A., 2016. The potential for land sparing to offset greenhouse gas emissions
from agriculture. Nat. Clim. Change 6, 488-492. https://doi.org/10.1038/
nclimate2910.

Lang, T., Millstone, E., Marsden, T., 2017. A Food Brexit: Time to Get Real, A Brexit
Briefing. available at:. Science Policy Research Unit, University of Sussex. https://
www.sussex.ac.uk/webteam/gateway/file.php?name = foodbrexitreport-
langmillstonemarsden-july2017pdf.pdf&site = 25.

Lastra-Bravo, X.B., Hubbard, C., Garrod, G., Tolén-Becerra, A., 2015. What drives farmers’
participation in EU agri-environmental schemes? Results from a qualitative meta-
analysis. Environ. Sci. Policy 54, 1-9. https://doi.org/10.1016/j.envsci.2015.06.002.

Latacz-Lohmann, U., Schilizzi, S., 2005. Auctions for Conservation Contracts: a Review of
the Theoretical and Empirical Literature. Report on Project No: UKL/001/05 to the
Scottish Executive Environment and Rural Affairs Department. available at.
University of Kiel and University of Western Australia. https://www.gov.scot/
resource/doc/93853/0022574.pdf.

Lawton, J.H., Brotherton, P.N.M., Brown, V.K., Elphick, C., Fitter, A.H., Forshaw, J.,
Haddow, R.W., Hilborner, S., Leafe, R.N., Mace, G.M., Southgate, M.P., Sutherland,
W.J., Tew, T.E., Varley, J., Wynne, G.R., 2010. Making Space for Nature: a Review of
England’S Wildlife Sites and Ecological Networks, Report to Defra. available at:. .
https://www.gov.uk/government/news/making-space-for-nature-a-review-of-
englands-wildlife-sites-published-today.

Matthews, A., 2016. Focus on the Distribution of Direct Payments, CAP Reform. Eu.
available at. http://capreform.eu/focus-on-the-distribution-of-direct-payments/.
Milczarek-Andrzejewska, D., Zawaliniska, K., Czarnecki, A., 2018. Land-use conflicts and

the Common agricultural policy: evidence from Poland. Land Use Policy 73, 423-433.

available at:. http://www.

299

Land Use Policy 79 (2018) 293-300

https://doi.org/10.1016/j.landusepol.2018.02.016.

Mills, J., 2012. Exploring the social benefits of agri-environment schemes in England. J.
Rural Stud. 28 (4), 612-621. https://doi.org/10.1016/j.jrurstud.2012.08.001.

Ministry of Housing, Communities, and Local Government, 2018. National Planning
Policy Framework. available at:. https://www.gov.uk/government/consultations/
draft-revised-national-planning-policy-framework.

Mitchell, I., 2017. The Implications of Brexit for UK, EU and Global Agricultural Reform
in the Next Decade, Briefing. available at. Energy, Environment and Resources
Department, Chatham House. www.chathamhouse.org/sites/default/files/
publications/research/2017-11-02-Mitchell2_0.pdf.

MRCVS, 2018. Animal Welfare Is ‘a Public Good’ - Gove, MRCVS. online 20th February
2018, accessed at:. http://mrcvs.co.uk/en/news/16942/Animal-welfare-is-%E2%
80%98a-public-good%E2%80%99—Gove.

Natural Capital Committee, 2015. The State of Natural Capital: Protecting and Improving
Natural Capital for Prosperity and Wellbeing. available at:. Third report to the
Economic Affairs Committee, Defra, London. http://www.defra.gov.uk/
naturalcapitalcommittee/.

Natural Capital Committee, 2017. Advice to Government on the 25 Year Environment
Plan, National Capital Committee. available at:. Department for the Environment
Food and Rural Affairs (Defra), London. https://www.gov.uk/government/
publications/natural-capital-committee-advice-on-governments-25-year-
environment-plan.

NEVO, 2018. Natural Environment Valuation Online (Early Development Build).
available at:. https://www.leep.exeter.ac.uk.

NFU, 2018. NFU Response to the Government’s Consultation; “Health and Harmony: the
Future for Food, Farming, and the Environment in a Green Brexit.”. available at.
National Farmers Union, Agriculture House, Stoneleigh UK. https://www.nfuonline.
com/news/brexit-news/eu-referendum-must-read/nfu-response-to-governments-
health-and-harmony-consultation.

Nurse, A., 2016. Beyond the property debate: animal welfare as a public good. Contemp.
Justice Rev. 19 (2), 174-187. https://doi.org/10.1080/10282580.2016.1169699.

O’Neill, S., Hanrahan, K., 2013. An Analysis of the Capitalisation of CAP Payments into
Land Rental Rates in Ireland, Working Paper 68. available at:. Centre for European
Policy Studies (CEPS), Brussels. www.factormarkets.eu.

OECD, 2018. Consumer Prices. Organisation for Economic Co-operation and
Development, Paris accessed 2018 available at: https://stats.oecd.org/index.aspx?
queryid =221#.

ONS, 2017. Annual Survey of Hours and Earnings 1997 to 2017. available at:. Office for
National Statistics, Government Buildings, Newport UK. https://www.ons.gov.uk/
employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/
ashe1997t02015selectedestimates.

Parker, R., 2017. Brexit, Agriculture and Agricultural Policy, Centre for Policy Studies
Report. available at:. Centre for Policy Studies, London UK. https://www.cps.org.
uk/publications/brexit-agriculture-and-agricultural-policy/.

Patel, R., 2009. Food sovereignty. J. Peasant Stud. 36 (3), 663-706. https://doi.org/10.
1080/03066150903143079.

Pavlis, E.S., Terkenli, T.S., Kristensen, S.B.P., Busck, A.G., Cosor, G.L., 2016. Patterns of
agri-environmental scheme participation in Europe: indicative trends from selected
case studies. Land Use Policy 57, 800-812. https://doi.org/10.1016/j.landusepol.
2015.09.024.

Pe’er, G., Dicks, L.V., Visconti, P., Arlettaz, R., Baldi, A., Benton, T.G., Collins, S.,
Dieterich, M., Gregory, R.D., Hartig, F., Henle, K., Hobson, P.R., Kleijn, D., Neumann,
R.K,, Robijns, T., Schmidt, J., Shwartz, A., Sutherland, W.J., Turbé, A., Wulf, F., Scott,
A.V., 2014. EU agricultural reform fails on biodiversity. Science 344 (6188),
1090-1092. https://doi.org/10.1126/science.1253425.

Peh, K.S.H., Balmford, A., Field, R.H., Lamb, A., Birch, J.C., Bradbury, R.B., Brown, C.,
Butchart, S.H., Lester, M., Morrison, R., Sedgwick, I., 2014. Benefits and costs of
ecological restoration: Rapid assessment of changing ecosystem service values at a
UK wetland. Ecol. Evol. 4 (20), 3875-3886.

Phalan, B., Onial, M., Balmford, A., Green, R.E., 2011. Reconciling food production and
biodiversity conservation: land sharing and land sparing compared. Science 333
(6047), 1289-1291.

Phalan, B., Green, R.E., Dicks, L.V., Dotta, G., Feniuk, C., Lamb, A., Strassburg, B.B.,
Williams, D.R., Zu Ermgassen, E.K., Balmford, A., 2016. How can higher-yield
farming help to spare nature? Science 351 (6272), 450-451.

Rose, D.C., Sutherland, W.J., Parker, C., Lobley, M., Winter, M., Morris, C., Twining, S.,
Foulkes, C., Amano, T., Dicks, L.V., 2016. Decision support tools for agriculture:
towards effective design and delivery. Agric. Syst. 149, 165-174. https://doi.org/10.
1016/j.agsy.2016.09.009.

RSPB, 2013. The RSPB’S Views on the Common Agricultural Policy. Royal Society for the
Protection of Birds, Sandy, Beds.

Science for Environment Policy, 2017. Agri-Environmental Schemes: How to Enhance the
Agriculture-Environment Relationship, Science for Environment Policy, Thematic
Issue 57. available at:. Issue produced for the European Commission DG
Environment by the Science Communication Unit, UWE, Bristol. http://ec.europa.
eu/science-environment-policy.

Smith, G., Day, B.H., Welters, R., 2017. Efficacy of Anglian Water’S Slug-It-Out Scheme:
Review of the Water Quality Evidence from the First Two Years of the Scheme, Final
Report to Anglian Water. Business School, University of Exeter, UK.

Sutherland, W.J., 2002. Restoring a sustainable countryside. Trends Ecol. Evol. 17 (3),
148-150. https://doi.org/10.1016/50169-5347(01)02421-1.

SWEEP, 2018. 25 Year Plan & North Devon Biosphere. available at. The South West
Partnership for Environment & Economic Prosperity (SWEEP). https://sweep.ac.uk/
portfolios/25-year-plan-n-devon-biosphere/.

Swinbank, A., 2017. World Trade Rules and the Policy Options for British Agriculture
Post-Brexit, Briefing Paper 7. UK Trade Policy Observatory, University of Sussex, UK.


https://doi.org/10.1111/1477-9552.12258
http://www.legislation.gov.uk/uksi/2015/102/contents/made
http://www.legislation.gov.uk/uksi/2015/102/contents/made
http://webarchive.nationalarchives.gov.uk/20130102173339/http://www.hm-treasury.gov.uk/psr_mpm_index.htm
http://webarchive.nationalarchives.gov.uk/20130102173339/http://www.hm-treasury.gov.uk/psr_mpm_index.htm
http://webarchive.nationalarchives.gov.uk/20130102173339/http://www.hm-treasury.gov.uk/psr_mpm_index.htm
https://www.gov.uk/government/publications/managing-public-money
https://www.gov.uk/government/publications/managing-public-money
https://www.gov.uk/government/publications/autumn-budget-2017-documents
https://www.gov.uk/government/publications/autumn-budget-2017-documents
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0215
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0215
arxiv:/www.gov.uk/government/publications
http://www.gov.uk/government/publications
http://www.gov.uk/government/publications
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0230
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0230
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0230
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0235
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0235
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0235
https://doi.org/10.1111/1746-692X.12110
https://doi.org/10.1016/j.landusepol.2009.03.005
https://doi.org/10.1002/wat2.1201
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0255
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0255
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0255
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0260
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0260
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0260
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0260
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0265
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0265
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0265
https://doi.org/10.1111/1468-0270.00216
https://doi.org/10.1016/j.landusepol.2015.11.007
https://doi.org/10.1016/j.landusepol.2015.11.007
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0280
https://doi.org/10.1016/j.landusepol.2017.09.042
https://www.instituteforgovernment.org.uk/explainers/common-agricultural-policy
https://www.instituteforgovernment.org.uk/explainers/common-agricultural-policy
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0295
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0295
https://doi.org/10.1038/nclimate2910
https://doi.org/10.1038/nclimate2910
https://www.sussex.ac.uk/webteam/gateway/file.php?name=foodbrexitreport-langmillstonemarsden-july2017pdf.pdf%26site=25
https://www.sussex.ac.uk/webteam/gateway/file.php?name=foodbrexitreport-langmillstonemarsden-july2017pdf.pdf%26site=25
https://www.sussex.ac.uk/webteam/gateway/file.php?name=foodbrexitreport-langmillstonemarsden-july2017pdf.pdf%26site=25
https://doi.org/10.1016/j.envsci.2015.06.002
https://www.gov.scot/resource/doc/93853/0022574.pdf
https://www.gov.scot/resource/doc/93853/0022574.pdf
https://www.gov.uk/government/news/making-space-for-nature-a-review-of-englands-wildlife-sites-published-today
https://www.gov.uk/government/news/making-space-for-nature-a-review-of-englands-wildlife-sites-published-today
http://capreform.eu/focus-on-the-distribution-of-direct-payments/
https://doi.org/10.1016/j.landusepol.2018.02.016
https://doi.org/10.1016/j.jrurstud.2012.08.001
https://www.gov.uk/government/consultations/draft-revised-national-planning-policy-framework
https://www.gov.uk/government/consultations/draft-revised-national-planning-policy-framework
arxiv:/www.chathamhouse.org/sites/default/files/publications/research/2017-11-02-Mitchell2_0.pdf
arxiv:/www.chathamhouse.org/sites/default/files/publications/research/2017-11-02-Mitchell2_0.pdf
http://mrcvs.co.uk/en/news/16942/Animal-welfare-is-%E2%80%98a-public-good%E2%80%99---Gove
http://mrcvs.co.uk/en/news/16942/Animal-welfare-is-%E2%80%98a-public-good%E2%80%99---Gove
http://www.defra.gov.uk/naturalcapitalcommittee/
http://www.defra.gov.uk/naturalcapitalcommittee/
https://www.gov.uk/government/publications/natural-capital-committee-advice-on-governments-25-year-environment-plan
https://www.gov.uk/government/publications/natural-capital-committee-advice-on-governments-25-year-environment-plan
https://www.gov.uk/government/publications/natural-capital-committee-advice-on-governments-25-year-environment-plan
https://www.leep.exeter.ac.uk
https://www.nfuonline.com/news/brexit-news/eu-referendum-must-read/nfu-response-to-governments-health-and-harmony-consultation
https://www.nfuonline.com/news/brexit-news/eu-referendum-must-read/nfu-response-to-governments-health-and-harmony-consultation
https://www.nfuonline.com/news/brexit-news/eu-referendum-must-read/nfu-response-to-governments-health-and-harmony-consultation
https://doi.org/10.1080/10282580.2016.1169699
arxiv:/www.factormarkets.eu
https://stats.oecd.org/index.aspx?queryid=221#
https://stats.oecd.org/index.aspx?queryid=221#
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/ashe1997to2015selectedestimates
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/ashe1997to2015selectedestimates
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/ashe1997to2015selectedestimates
https://www.cps.org.uk/publications/brexit-agriculture-and-agricultural-policy/
https://www.cps.org.uk/publications/brexit-agriculture-and-agricultural-policy/
https://doi.org/10.1080/03066150903143079
https://doi.org/10.1080/03066150903143079
https://doi.org/10.1016/j.landusepol.2015.09.024
https://doi.org/10.1016/j.landusepol.2015.09.024
https://doi.org/10.1126/science.1253425
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0415
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0415
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0415
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0415
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0420
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0420
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0420
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0425
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0425
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0425
https://doi.org/10.1016/j.agsy.2016.09.009
https://doi.org/10.1016/j.agsy.2016.09.009
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0435
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0435
http://ec.europa.eu/science-environment-policy
http://ec.europa.eu/science-environment-policy
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0445
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0445
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0445
https://doi.org/10.1016/S0169-5347(01)02421-1
https://sweep.ac.uk/portfolios/25-year-plan-n-devon-biosphere/
https://sweep.ac.uk/portfolios/25-year-plan-n-devon-biosphere/
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0460
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0460

L.J. Bateman, B. Balmford

Traill, B., 1979. An empirical model of the U.K. Land Market and the impact of price
policy on Land values and rent. Eur. Rev. Agric. Econ. 6 (2), 209-232.

Traill, B., 1984. The effects of government policies on agricultural input markets. Food
Policy 9 (2), 111-120. https://doi.org/10.1016/0306-9192(84)90045-9.

UK-NEA, 2011. UK National Ecosystem Assessment: Technical Report. United Nations
Environment Programme World Conservation Monitoring Centre.

Varian, H.R., 1992. Microeconomic Analysis, 3rd edition. W. W. Norton & Company, New
York.

300

Land Use Policy 79 (2018) 293-300

Weltin, M., Zasada, I., Franke, C., Piorr, A., Raggi, M., Viaggi, D., 2017. Analysing be-
havioural differences of farm households: an example of income diversification
strategies based on European farm survey data. Land Use Policy 62, 172-184.
https://doi.org/10.1016/j.landusepol.2016.11.041.

Zimmermann, A., Britz, W., 2016. European farms' participation in agri-environmental
measures. Land Use Policy 50, 214-228. https://doi.org/10.1016/j.]Jandusepol.2015.
09.019.


http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0465
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0465
https://doi.org/10.1016/0306-9192(84)90045-9
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0475
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0475
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0480
http://refhub.elsevier.com/S0264-8377(18)30860-3/sbref0480
https://doi.org/10.1016/j.landusepol.2016.11.041
https://doi.org/10.1016/j.landusepol.2015.09.019
https://doi.org/10.1016/j.landusepol.2015.09.019

	Public funding for public goods: A post-Brexit perspective on principles for agricultural policy
	Introduction
	Why business as usual is not an option: the shortcomings of CAP
	A new deal for public spending on UK farming: the key questions
	What are the farm related public goods that public spending should support?
	How should public spending on farm public goods be allocated?
	How much should be spent? The appropriate level of public subsidy for farming

	Concluding remarks
	Acknowledgements
	Appendix A
	Gini coefficient
	Safety-net income

	References




