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Agri-environmental schemes have become an incrglgsimportant part of the agricultural policy
landscape on both sides of the Atlantic. Such selseare typically designed to reduce negative
externalities associated with agricultural actestiparticularly environmental damage, and to ecéan
the supply of positive externalities or public gepduch as landscape amenities and the provision of
wildlife habitat. Increasing concern about the pttd impact of global warming from the
accumulation of greenhouse gases (GHG) in the gin@os raises the possibility of adding climate
change objectives to the list of those already yraghrough agri-environmental schemes. Although
agriculture accounts for only 6% of global grossnéstic product, the Intergovernmental Panel on
Climate Change has estimated that it is respon$ibleoughly 14% of total GHG emissions (IPCC,
2007). That figure does not include any additiooahtribution of converting land from forest to
agricultural uses. At the same time, since agucalinvolves the management of living systems gt ha
the potential to remove potentially harmful elenseptarticularly carbon, from the atmosphere. GHGs
arise in different forms, not primarily as carboioxide, at many different stages in agricultural
production processes and controlling emissions neduire changes in specific agricultural practices
across a large proportion of farmed land.

In the paper we review conceptual issues in theotigeluntary programmes to increase agriculture’s
contribution to GHG mitigation through changes iragtices to reduce the sector's own GHG
emissions, and through the adoption of carbon st@imn activities. We review basic issues
involved in the design and implementation of sustgpammes (contract and mechanism design) and
how climate change objectives might be addressedliemes that have multiple environmental aims.
We review the characteristics and operation of s@gea-environmental schemes in the United
Kingdom and the United States and how these mighadapted to promote GHG mitigation. The
principal U.S. schemes discussed are the Consemv&eserve Program (CRP), which focuses on
land retirement and the Environmental Quality Ino&s Program (EQIP) and the Conservation
Stewardship Program (CSP), which focus on improgingironmental quality on land in agricultural
production. The U.K. focus is on Entry Level Stetlshrip (ELS) which pays farmers for relatively
minor changes in farm practices that have the pialen enhance environmental management over a
substantial proportion of the agricultural area.

The challenges of GHG mitigation in agriculture

Smithet al. (2007) have reviewed the range of approacheathgtbe taken towards greenhouse gas
mitigation in agriculture. Moramt al. (2011, p.99) comment on the challenges in idgngf the

most cost-effective measures for CHG due to: (a)léhge number of potential mitigation measures,
(b) the lack of relevant data, particularly on tbests of measures, and (c) the fact that the
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effectiveness of many measures depends on intenagith other measures. They develop short-lists
of measures for crop/soils and livestock (mainlyrndand beef) that are relatively well-established
and thought to have significant abatement potenfitilese are illustrated in Table 1. The authtss a
include the introduction of anaerobic digestioraaeparate category.

Table 1a: Short-listed crops/ soils abatement meaes

Using biological fixation to provide nitrogen ingufclover)
Reduce nitrogen fertiliser

Improving land drainage

Avoiding nitrogen excess

Full allowance of manure nitrogen supply

Species introduction (including legumes

Improved timing of mineral fertiliser nitrogen apgaltion
Controlled release fertilisers

Nitrification inhibitors

Improved timing of slurry and poultry manure apations
Adopting systems less reliant on inputs (nutriepésticides, etc)
Plant varieties with improved nitrogen use efficign

Separate slurry applications from fertiliser apgtions by several days
Reduced tillage/ no-till

Use composts, straw-based manures in preferersterty

Table 1b: Short-listed livestock abatement measurgganimal and nutrition management)

Increasing concentrate in the diet — dairy
Increasing maize silage in the diet — dairy
Propionate precursors — dairy

Probiotics — dairy

lonophores — dairy

Bovine somatotrophin — dairy

Genetic improvement of production — dairy
Genetic improvement of fertility — dairy
Use of transgenic offspring — dairy
Increasing concentrate in the diet — beef
Propionate precursors — beef

Probiotics — beef

lonophores — beef

Genetic improvement of production - beef




Table 1c: Short-listed livestock abatement measurgsnanure management)

Covering slurry tanks — dairy

Covering lagoons — dairy

Switch from anaerobic to aerobic tanks — dairy
Switch from anaerobic to aerobic lagoons — dairy
Covering slurry tanks — beef

Covering lagoons — beef

Switch from anaerobic to aerobic tanks — beef
Switch from anaerobic to aerobic lagoons — beef
Covering slurry tanks — pigs

Covering lagoons — pigs

Switch from anaerobic to aerobic tanks — pigs
Switch from anaerobic to aerobic lagoons — pigs

Source: Moran et al. (2011)

Based on these lists of measures Moghaal. generate a marginal abatement cost curve for GHG
abatement in U.K. agriculture. They conclude thatrent emissions of GHGs could be reduced by
12% at negative cost, raising the obvious quesiforhy this has not already occurred; there are, of
course, many possible reasons. There is considdnaterogeneity amongst agricultural sub-sectors,
regions and farms. Much of the information avddadx this stage on GHG mitigation derives from
technical research studies meaning that measueesftan untested at the farm level and there may
well be differences between the technical analgsid what is possible to achieve in practice.
Inevitably too, performance will depend on the Iskdnd abilities of the individual farmers who
implement the measures. The analysis is basedhenimmediate on-farm impacts on GHG
emissions, without consideration of potential sifiects both positive and negative. These may be
significant, such as the co-benefits in increaseztlyctivity or improved water quality. Ideally,
measures should be assessed on a lifecycle badiki®uwas not possible in the Morahal. study.
There are also questions of wider adjustmentswiatig adoption. Thus, for instance there may be
rebound effects in that measures that reduce iityeof production in one location might lead to
increases and offsetting GHG emissions elsewhétesravithin or beyond the UK (see the paper by
Blandford, Gaasland and Vardal in this session dodiscussion of changes in the intensity of
agricultural emissions under GHG emission redugpiolicies in Norway). Finally, the position will
change over time as information on the measuresowes and as further research identifies and
refines alternative technologies and approaches.

Despite the challenges, there is clearly scopecli@nge in agricultural practices to mitigate GHG
emissions even though there is no single or simplgroach. Measures to reduce GHGs can be
adopted in many different ways with different imigain different circumstances, some at low cost.
The achievement of substantial reductions will regchanges to agricultural systems across a
substantial proportion of the land area but inedéht ways in different contexts. Individual farse
are likely to have far better information on thadecost options for their particular farm than a
government agency. This clearly represents a antiat challenge for the introduction of policy
measures to encourage GHG abatement.

The requirements for GHG mitigation policy incentives

There is limited information available to set upsystem through which individual farmers are
incentivised to reduce the impact of their produttpractices on emissions. Franks and Hadingham
(2012) draw attention to difficulties in identifignthe most polluting firms due to the lack of
agreement on the relevant functional unit agairstivto standardise emissions. They also note the



challenge of setting emissions targets given tealpeariability in yields and hence in emissions
associated with factors outside the farmer’'s cdntrimdeed, at this stage it may be difficult for
government even to set feasible aggregate targetSIHG mitigation in agriculture. However, if
GHG mitigation is to be adopted as an objectivihiegion the basis of a national reduction decision
as the result of the adoption of an internatiogatament, policy needs to develop on the basikeof t
limited information that is available. The besbsghl not be the enemy of the good. Any policy
measure should promote learning by doing both imdeof testing alternative approaches towards
mitigation and revealing information about the saston-farm implementation.

Uncertainty on the impact of particular change$amn activities on emissions in particular contexts
and the difficulty of measuring and monitoring esiss from specific sites mean that the most
feasible policy approach is likely to be one in gfhpayments are made to farmers to induce changes
to their agricultural production systems and managg based on the costs that these changes impose
on the farm business (see the paper by BoisvertBdaadford in this session). The multiplicity of
options within different agricultural systems irffdient contexts suggests that the government agent
will have very limited information on the optionsdacosts faced by individual farmers. Farmers will
have better information on the farm level coststrbducing mitigation measures, although they may
have limited knowledge of current emissions andelvell be a need to disseminate information on
mitigation options and their impacts. The desif§rascheme will need to address this problem of
asymmetric information. Further, it seems unlikiglgt implementation costs will vary systematically
spatially so that there is little basis for addmegshe problem through spatial targeting, unlexial
differences in implementation costs can be reveatddntarily by the implementers (farmers). We
may note though that, in contrast to agri-environimigenefits more generally, the value of GHG
abatement does not vary spatially. This suggéststhere is little justification for decentraligin
decision-making in schemes to the local levelis likely to be easier to compare the potentiatigal

of benefits that can be generated from changearin &ctivities on a standard basis given the single
quantifiable objective of reducing GHG emissions terms of CQ equivalents, although this
simplification will be limited to the extent thatH& mitigation is considered to generate co-benefits
in the form of other ecosystem services that shdigddtaken into account. Many existing agri-
environmental schemes focus on a range of ecosystewces so it will be necessary to adapt the
design of such schemes if GHG mitigation is alsbetdaken into accoufit.

The nature of the mitigation options available #mllikely scale of the emissions reductions thidlt w
be required to meet domestic or international targauggest that a large proportion of agricultural
activity will need to be affected. Thus a scherheutd be available to, potentially, all farmers.
However, in order to be feasible farmer involvemienthe scheme would need to be encouraged at
relatively low transactions costs, probably by réengn-line) application and approval. The cost of
monitoring compliance is also an issue. Technology also help here, for example, through remote
sensing of changes in land use practices.

Finally, information and technologies availableatdress GHG mitigation are likely to alter as new
research is undertaken and different measuressredton farm. In this respect, a policy should be
flexible and adaptive so as to be able to incogon@w information. However, there is a trade-off
between flexibility to respond to changes over tiamgl the security that an environmental contract
can offer to farmers who invest and make changethdo farming systems. This is a particular

problem where significant long-term investments egquired to reduce emissions or to generate
carbon sequestration. Short term contracts wikalisage farmers from making major changes and
possible uncertainty may encourage them to lookigher payment levels if they are to be induced
to change existing practices.

Any policy will need to be supported by substanitiefestment in technology transfer and extension
services to translate the research and explaimlteenative land uses and management practices to

% In contrast to GHG mitigation, efficient implemation of schemes that pursue multiple environmental
objectives may require decentralised decision ngakin
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farmers. Some voluntary initiatives are being diged along these lines, such as that promoted by a
group of organisations in the UK (Greenhouse Ga®oAdlan, 2011), but it is very likely that gremate
incentives and compulsion will be required, coupleth public investment in research, development
and extension.

We may thus look for certain characteristics inraplementation programme:
« Payments for the introduction of changes in adéisithat mitigate GHG emissions
* The use of a mechanism to address problems ofirafilon asymmetry
¢ Integration with the provision of other ecosystarvies
« Coverage across a large proportion of the farmed ar
* Low transactions costs per farmer enrolled
¢ Potential to accumulate information and implemetapdive management.

Adapting the agri-environment approach

There has been considerable activity in the deweésp of agri-environmental programmes. We
focus on a limited set of examples — specificattypservation programmes in the United States and
the Entry Level Stewardship (ELS) in England to rekee what is involved in adapting such
programmes to address GHG mitigation.

U.S Conservation Programmes

Since their introduction in the 1985 Farm Act agamf resource conservation programmes has been
adopted in the United States. The most relevantoiar purpose are the Conservation Reserve
Program (CRP), which focuses on land retiremeumtctoeve a range of environmental objectives, and
the Environmental Quality Incentives Program (EQ#PY the Conservation Stewardship Program
(CSP) which promote the adoption of environmentfilgndly practices on land that remains in
agricultural production.

The CRP uses competitive bidding; in which prodsspmecify the payment they would be willing to
accept to retire particular parcels of land fronmoduction. The bids are judged against an
Environmental Benefits Index (EBI) with acceptamceaejection based on an assessment of benefits
relative to costs. The EBI has evolved over timee Turrent version includes aspects relating to
wildlife habitat, water quality, soil erosion and guality. The latter includes a minor element for
carbon sequestration, so the possibility of intg climate change criteria already appears t@ hav
been accepted.

EQIP and CSP provide producers with technical andntial assistance for implementing and
managing a range of conservation practices onilargricultural production. The scope of EQIP is
very broad with virtually any farm, type of agritwdal land, and a wide range of practices being
potentially eligible. The adoption of improved piiaes for managing water resources (e.g., irrigatio
systems and livestock drinking systems) and theagwment of livestock waste have typically
accounted for roughly two thirds of the total spenthe programme (Johansson, 2006). The CSP has
a much narrower focus — targeting the maintenamcadoption of practices that contribute to an
enhancement of environmental quality beyond thelle¥ practices funded through EQIP. Animal
waste storage or treatment facilities are not fdndader the CSP. Applicants identify a list of
activities they are prepared to undertake, basethfonmation provided by the funding agency to
address priorities identified at the State or vsdited level. While not competitive to the same exten
as the CRP (there is no bidding process) both sebegwaluate whether to provide funding for
specific practices on the basis of an EBI approdwducers submit proposals which provide
information on potential environmental performanaed benefits and costs, thereby reducing
information asymmetry. New practices are fundedaawost sharing basis, which means that farmers
judge there to be additional benefits associatat Wiese in terms of cost reduction or increased
production efficiency and higher profitability. Aumber of the practices currently identified under



EQIP, e.g., improved handling and management oghanwaste or conversion to no-till cultivation
can contribute to reducing GHG emissions and/dsaasequestration.

Entry Level Stewardship in England

The ELS in England is a whole farm scheme intertdattaw a large proportion of farmers into more
active environmental management. It currently cowver half the farmed land in England: 56% of
the utilised agricultural area is in ELS, 67% undeme form of agri-environment scheme (Natural
England, 2012). Participants select simple manageérractices from a wide range of options for
which they are awarded points per unit of activeych as for hedge, ditch or wall management,
buffer strips and over-wintered stubbles or areéisfbr birds. In order to enter the scheme, they
generally required to achieve a total equivalenB@points per hectare for the farm as a whole.
Points are set per unit of activity according t@ thstimated income foregone or the costs of
undertaking the activities in line with EU ruledateng to payments for agri-environment schemes.
Any farmer achieving the overall target can entee scheme. The choice of environmental
management option is thus left to the farmer arlbimavitably reflect options that meet the farnser’
own objectives. Further, the fixed number of peintéquired for entry to the scheme and fixed
payment mean that there is no incentive to undertakvironmental management beyond the
minimum. By 2007, ELS participation had effectivelllocated, inter alia, some £35 million to
hedgerow management and £25 million to managenfeintensive grassland (Hodge and Reader,
2010). More recently the government has encourageticants to concentrate on priority objectives
in terms of sets of options defined for particukrvironmental improvements within defined
localities.

Comparing the approaches

U.S. and U.K. schemes represent different apprcathehe provision of environmental services.
U.S. schemes include elements that aim to promdfieieecy and competition in funding.
Government collects information on proposed land nagament changes, the estimated
environmental benefits and the level of paymenuireg for adoption. Benefits are assessed by
means of an Environmental Benefits Index (EBI) dranon information provided by producers and
spatially differentiated information on the locatcomstances in which the land is located. This
enables producers’ offers to participate in progre® to be ranked and selected, subject to
constraints on available funding. Information isyded in advance on what factors are to be taken
into account, so that producers are able to asgesther their offers are likely to be successfile T
EBI (elements included and the weights attachethém) can be designed to encourage producers
with the potential to supply particular environnedrgervices to apply. The structure of the EBI can
be varied through time to reflect changing priesti Table 2 shows the factors and point scores
assigned in the 2011 sign-up for the CRP. Of theimmam possible point score (excluding the
scoring for costs) of 400 points, 240 are unamhigloallocated to negative externalities of crop
production (lower water and air quality and incexhsoil erosion), 110 are unambiguously allocated
to promoting the supply of public goods (wildlifalfitat and carbon sequestration). The remaining 50
points (enduring benefits) apply to increasing ghrebability of securing continued reduction in
externalities and an enhanced supply of public gobdyond the period of enrolment in the
programme.

The weightings attached to each of the factorsh lbe total points allocated to a particular
characteristic (e.g., contribution to wildlife hedij category N1, versus enhancement of watertguali
NZ2) and the allocation of points within these cletgastics (e.g. aspects of the contribution taliifié
habitat within N1) reflect a particular set of mrednces for the range of possible outcomes. Most of
the characteristics that are rated are based entsw judgments, although science may offer only
limited guidance as to how those should be weighsene of the preferences for characteristics are
based on an absolute threshold, i.e., no pointavaeeded unless a particular characteristic isgmtes
or a threshold value for that characteristic is (egj., N2a). Other factors (e.g., N1a) are coimtirsu
over a given range. For those variables it is jpbssto determine implied trade-offs among
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characteristics at the margin. This is not possibtethe discontinuously rated factors. Even in the

former case, the interpretation of marginal valuai among factors is not straightforward due to

differences in metrics. In this context, the saalaf individual factors is critical (e.g., the comgtion

of the indices used for leaching and sedimentaitiohl2) and the factors themselves may not be
comparable. For example, it would be difficult &termine what a marginal change in the measure of
cover benefits (N1a) relative to a marginal chaimgthe erodability index (N3) across land parcels

would actually mean in terms of overall environnaémjuality?

Despite these limitations, the index approach uséde EBI for the CRP seems to hold considerable
promise for developing a structured approach togdesy a payment scheme to enhance the supply of
environmental goods (including carbon sequestraton to reduce the supply of environmental bads
(including GHG emissions from agriculture) (Cattaeeal., 2006). In particular, it has the following
advantages:

1. There is an explicit identification of the enviroental factors that are valued by
policymakers and the relative weights that arequdamn them.

2. The factors are known to producers in advance, shahthey are in a position to judge
whether it would be worthwhile for them to seelpsoticipate in the programme.

3. A competitive bidding process provides an oppottufdr taxpayers to get the best value for
money in terms of improving environmental qualitypreducers will place bids that are in
line with private costs of meeting the contractuiegments and these may be below the social
costs or benefits involved.

In contrast, there are a number of disadvantages:

1. The way that the index is constructed (factorsuidet, the way these are measured and the
points allocated to them) may not produce the mesirable or efficient outcome in terms of
enhanced environmental quality. In short, the EBY/rbe poorly constructed.

2. There may be learning by doing over time or impla@llusion among producers such that
bids tend to converge around the maximum rentael ttat the policymakers are prepared to
offer under the programme. This is deterred byréhative complexity of the EBI making it
difficult to know what the maximum rate will be amy specific circumstance.

3. The use of the index may involve relatively highinsactions costs in terms of the preparation
of bids by producers, evaluation of the bids byigyohakers, and monitoring of compliance
under contracts.

One additional weakness of the U.S. approach ircoimext of working lands programmes is that the
full cost of adoption of practices is not cover€ost shares are typically 50 per cent. This melaaus t
practices which could generate a high social retbat do not generate a private return may not be
popular with farmers. There are certainly cases ravhgivate returns can be generated from
environmental practices, for example, the convarsibrelatively low productivity cropland to other
uses or the adoption of low-input production meth¢el.g., no-till cultivation). The installation of
biogas facilities may also qualify if the resultiagergy can be used on-farm or sold to the power gr
Afforestation may generate private returns if forpducts can be harvested and sold. However,
there is likely to be a range of practice changes will involve lower profits (e.g., conversiorofn
intensive to extensive livestock production), sthdt a cost-sharing approach is unlikely to beleiab

The ELS does not contain a competitive elementpaodides less direction in terms of the choice of
practices. The numbers of points awarded for optiare the same in all areas. Any landholder
willing to sign up to sufficient environmental magment measures is entitled to join. This creates
an issue of adverse selection and is unlikely toeffecient in that the composition of the
environmental management options arising will saisally be a reflection of what farmers are

* The construction of an EBI can become complekéfé are potential trades-off between practice gésin
terms of objectives. Thus, for example, an incréasanissions efficiency (lower emissions per it
agricultural output) through the intensificationgrbduction could be in conflict with other aimsitlequire
extensification (e.g., wildlife habitat protection)



willing to do, either minimizing the cost or perlsapeflecting their personal preferences for the
environment. There is no reason to believe that should reflect the pattern of environmental
benefits that would maximize the social returnhie expenditure committed to the scheme. But on
the other hand, it may be seen as being fair; alihérs are effectively given a right to receive
payment for the delivery of ecosystems servicestdeast for undertaking management options that
are expected to deliver such services. Farmersl@ible whatever the counterfactual. There have
been concerns that under other environmental schetme most conservation-oriented farmers who
have protected the wildlife and landscape featoresheir farms have effectively been ineligible to
participate because they already have high envieomah standards and so have been unable to
demonstrate the additionality that they can delivier contrast, farmers who have caused damage to
the environment by intensifying their productionvlahad more scope to demonstrate potential
environmental gains. The current approach alldWsiamers an opportunity to gain income from the
scheme and brings a large proportion of agricultiarad under a higher standard of environmental
management. Arguably, the ELS encourages farnoegive more thought to environmental issues
and to consider incorporating more substantial ghaninto their farming systems. It might be
suggested that these qualities are suited to ttrerdustage in the introduction of measures for the
mitigation of GHGs where there is uncertainty ash® best measures to be adopted and a need to
involve a large proportion of farmers in managihgit land so as to reduce GHG emissions.

An issue that arises in the context of an ELS-tgpleeme is whether points should be allocated to
mitigation management options on the basis of tdaom cost of introducing measures, as is the
case under the European Rural Development Reguajatio whether they should be allocated in
relation to the expected environmental benefitdbdéogained from GHG mitigation. In principle,
payment for the provision for environmental sergsichould seek to equal the minimum cost of
provision, such as might be achieved in an openpetitive procurement process. However in this
context, where the government has very limited rimfation on costs, where there is likely to be
substantial variation in cost levels between faand where farmers have the choice as to which
environmental service they opt to provide, theeeaaguments that the level of points should bedase
on the value of the environmental good generattterahan on the cost of its provision, at least in
the short term. Assuming that farmers will choogmbinations of options that give sufficient points
for them to enter the scheme at minimum cost, wpeists are allocated on the basis of estimated
costs, their selections reveal little informatiohoat the cost-effectiveness of GHG mitigation.
However, if the points were awarded on the basithefexpected benefits from reductions in GHG
per unit of activity, farmers would have an inceatito select management options that achieved
mitigation at minimum cost, even though with a fixeevel of payment, the scheme will still be
subject to adverse selection. In contrast to o#mrironmental benefits generated from agri-
environment schemes, the value of GHG mitigatiomdgependent of the location at which emissions
are generated. Thus analysis of the options selextuld provide information on the relative caxts
the alternative mitigation measures and this infdiom, in conjunction with an improving
understanding of the actual emissions mitigategtdrjous management options and the development
of technology and knowledge about alternative ma#ghdor GHG mitigation can lead to
improvements in policy design over time.

At the same time, the scheme needs to take acawfutiie potential to deliver other types of
ecosystem services. In the CRP, these are alldaveeplicitly by means of the weightings in the
Environmental Benefits Index. In the ELS, they dan reflected in the points awarded for the
adoption of specific management options.

Selecting a policy approach

The choice of what type of agri-environment modehdopt in the shorter term depends on objectives
and circumstances. The degree of devolution ofsaeemaking with regard to objectives and the
allocation of funds depends on the degree of dpasiaability in the preferences for alternative
environmental outcomes and potentially preferericesgri-environmental benefits over other types
of collective good. Given a mix of environment#tiutes across farms and locations, it would not
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be feasible (or efficient in terms or outcomesptovide a single undifferentiated payment to fasner
for supplying categories of attributes. Paymentsildameed to be spatially differentiated to reflect
differences in the ability of farmers to supply skattributes.

The current county-based approach used for agir@mental programmes in Norway provides the
potential for some degree of spatial targeting ¢51u8010). As noted above, values of GHG
mitigation are the same across all areas, butdbes not apply to other ecosystem services. We
assume that at this stage, farmers will be offggagments to encourage them to divert land or
introduce measure to mitigate GHG emissions. Paysnmay be made for land to be diverted to
agro-forestry or maintained as high carbon wetlamdaddition to payments for achieving other
environmental objectives.The diversion payment might cover the establishnuasts for forest
plantings and compensation for net income foregovex the life of the planting, either through a
series of fixed annual payments or a lump sum baseatldiscounted stream of future incohiecost
were the only consideration, diversion paymentsldidne targeted to regions where the opportunity
costs of agro-forestry are low and where the sdrpt@s potential from forestry is high. However,
since there are multiple environmental objectivbg, determination of how to allocate diversion
payments based on the use an EBI would seem toobe appropriate. The EBI has more general
applicability since it can also be used to identifigere payments for other environmental services
should be directed, even if the allocation of cacts to individual farmers is not done on the basis
an EBI.

More generally, in the European case, the publicdgocomponent of schemes would have to be
expanded beyond the enhancement of wildlife hahitater the CRP to include other aspects of
landscape amenities. This factor is already redftkbcht the local level in many European agri-
environment schemes. Different weightings would dnée be developed for other factors. For
example, in the EBI for the CRP very little weightgiven to carbon sequestration, whereas this
would be a much more significant element in an Bt had the promotion of carbon sequestration
as a primary goal.

It is an open question as to whether a bidding gsscshould be used. This has a number of
advantages and disadvantages as outlined abovajgk nreason for using that approach in the US has
been to try to achieve the maximum environmenticed given a constraint on the area that can be
enrolled in the scheme, and the amount of avaiffariding. Policymakers in the EU may not face the
same imperatives, especially where agri-environrsehemes continue to be regarded as a means of
re-allocating CAP expenditure subsequent to theoulding and potential reduction of Pillar 1
payments and in Norway there appears to be a deaecaptance of the principal of providing
substantial support to agriculture. In the Europease, the EBI might be used to provide
transparency in the determination of fixed paymeotparticular parcels of land that are brought
under the environmental programme. An ELS approhaked on points and not requiring
competitive bidding may have some attractions is ¢bntext. It would have significant advantages in
terms of transparency and efficiency in comparismrother alternatives, such as the use of cross-
compliance in direct payments that are targetadamily to income support.

In practice, a policy will be likely to involve s@rcombination of different tiers, as is alreadythee
in both the US and UK. If, as seems likely, thgeobve will be to engage the majority of land
managers in GHG mitigation in some way or otheentlt will be necessary to develop an easily

® Investments in some mitigation activities that moe directly linked to the use of land, such asuke of
methane digesters for animal waste, could alsatgeted through the use of incentive payments.t haging
is used as the primary approach for promoting itmests that improve environmental quality in theted
States, for example, in the Environmental Qualityeintives Program (EQIP).

® This would satisfy the conditions for inclusionesfvironmental payments in the so-called ‘greeri box
category of support under the Agreement on Agricalin the WTO. Note, however, that the high ledfel
protection provided to Norwegian agriculture woiridrease the magnitude of these payments sincerpedsy
they would be linked to domestic prices for agtictdl products rather than world prices.

9



accessible scheme with low transactions coststhidtstage, efficiency may be a lower priority than
engagement and fairness. Over time, regulationedficiency may become higher priorities. But
some aspects of GHG mitigation and sequestratifiiraquire longer term commitments if they are
to be effective. The sequestration of carbon, @afpe in soils, needs to be secured in the venglo
term, in principle in perpetuity. If the carbonl@st at the end of the environmental contractnthe
clearly the benefits of the policy are effectividgt. In this context, land management will nezthe

set for the long term through a more formal arramgiet. The CRP approach may offer a suitable
policy model for this element with multicriteria@wuations of bids, competitive pricing and potdntia
to lock in commitment through a covenant or easértieat is binding on the land, rather than simply
a contract with the owner or else through transéétand ownership to an entity that is committed t
long term protection, such as a trust or governnibedty. Along similar lines, we note that the
Wetland Reserve Program in the US includes botmaeent and 30-year easements as options to
secure long term commitment. The CRP has providimadlow certain economic uses of land placed
under the programme (e.g., routine grazing) so @oanuses (e.g., harvesting of forest products for
approved purposes) could also be allowed on féaest devoted to carbon sequestration under long-
term easements.

We raise one further issue that warrants furthesiceration. Some approaches to GHG mitigation
may be better addressed by farmers collectiveherathan individually. An obvious example here is
the introduction of relatively large scale anaecatigestion plants. Thus provision should be made
for the introduction of collective agreements tladibcate funding amongst a group of farmers
according to their contribution. This requires goalement of institutional development to allocate,
monitor and enforce the internal arrangements. nk&g2010) suggests Dutch environmental co-
operatives as a potential model.

Conclusions

In the early stages of the introduction of pollaticontrol measures, where in effect a particulpety

of environmental impact comes to be recognized dsrm of pollution requiring government
intervention, this is generally first approacherbtigh voluntary measures. This process is illtstra

in the introduction of controls over nitrogen paitun in Europe, first introduced by voluntary niea
sensitive areas subsequently regulated in Nitraedrable Zones, or in the control of straw burning
first under a voluntary code of practice and subsatly banned. This reflects a lack of information
as to the full implications of the pollution, thedh methods of abatement in specific circumstances
and an insufficient wider social consensus to dingior able to make more fundamental changes to
property rights. Policies to mitigate GHG emissionould seem to be in this early stage. A
programme of measures for GHG mitigation is likedyrequire some combination of a basic low
level scheme to engage with a majority of farméomgside a more targeted scheme requiring long
term land management commitments. The ELS or E{f#? a model for the former and the CRP a
model for the latter. In the longer term it may essible to establish more flexible approaches,
potentially establishing system of off-setting anarket for GHG emission entitlements. At the same
time, government may raise the required standarenefronmental management by establishing a
duty to undertake or not undertake certain spetjifies of management practice. These are amongst
the many issues that require further consideration.
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Table 2. Summary of factors and point scores irREL EBI for the U.S. Conservation Reserve

Program
Factor Characteristics Point scorg
N1 Wildlife Max = 100

N1la Cover benefits

benefits to wildlife

Different planting mixtures daia terms of| 0-50

N2a Enhancement Specific practices judged to emhanidlife | 0, 5, 20
habitat, e.g., establishment of pollinator
habita

N3a Priority zones Locations designated as higlorityi for | O or 30
wildlife improvemen

N2 Water quality Max = 100

N2a Location Locations designated as high priorioy | 0 or 30
water quality improvement

N2b Groundwater Leaching index weighted by popatatising| 0-25
the groundwater

N3c Surface water Sedimentation index weighted bgufation| 0-45
using the surface water

N3 Erosion Erodability inde: Max = 10(

N4 Enduring Benefits

after the contract period, e.g., conversion
land to woodlan

Likelihood that practices will remain in placeviax = 50

of

N5 Air Quality From reduction in wind erosion Max = 50
N5a Wind erosion impacts Potential for wind erostamage weighted0-25
by population potentially affected
N5b Wind erosion soils Particular soils that aghhy erodible Oor5
N5c Air quality zones Location in zone not meetitgndards Oor5

N5d Carbon sequestration

from certain practices

Weighted average of carbequestration 3-10

N6 Cost Cost of environmental benefits per dollar |d¥lax = ?
expenditure

N6a Cost Point value determined after sign-up based
actual offer data — weights offers with Igw
rental rates more highly

N6b Offers below maximumPoints for percentage that offer is belo@w-25

payment rate

maximum rate

Source: Based on FSA, USDA (2011).
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