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a  b  s  t  r  a  c  t

Agri-environmental  schemes  designed  to  induce  agricultural  producers  to  provide  environmental  pub-
lic goods  must  increasingly  justify  exchequer  costs.  This  requires  comparing  the non-market  value
of  amenity  externalities  with  government  expenditures.  We  employ  a preference  calibrated  micro-
simulation  model  to  analyze  the  economic  viability  of  a  grass  roots  agri-environment  scheme  in the
West  of  Ireland.  We  also  simulate  the  land-use  response  of  individual  producers  to variations  in program
funding  and  market  conditions.  Our results  indicate  that  heterogeneous  preferences  crucially  influence
producers’  decisions  to  provide  environmental  public  goods;  producers  are  highly  sensitive  to market  and
policy incentives,  in  particular  to  semi-organic  product  price  premia,  off-farm  labor  market  conditions,
and  subsidy  payments;  and finally,  even  in the  most  unfavorable  simulated  market  conditions,  support
payments  provide  a rate  of return  exceeding  71%  and  in  current  conditions  provide  returns  as  high as
185%.

© 2012 Elsevier Ltd. All rights reserved.

Introduction

An important market failure is associated with managed agri-
cultural landscapes. In addition to marketable outputs, agricultural
enterprises also produce un-compensated public good externalities
in terms of landscape amenity and tourism benefits. The values of
these externalities are implicit; that is, they are not actively traded
in the market and consequently there are no incentives via the mar-
ket mechanism for farmers to continue with agricultural activities
and management practices that produce them.

One solution to this market failure has been to introduce poli-
cies such as agri-environment schemes (DAFF, 1996; Emerson and
Gillmor, 1999; Latacz-Lohman and Hodge, 2003). However, lim-
itations of past schemes have been that they were frequently
designed without an analytical assessment of their economic per-
formance and they rarely included the value of public goods such as
landscape amenity. Most problematically, they tended to be gener-
ically applied top down policies that did not necessarily adapt to
unique regional circumstances. The implication of these limita-
tions is that policy makers could not adequately assess the broader
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social/cultural and economic impact of the schemes nor assess the
role of local agriculture stakeholders in the provision and steward-
ship of the environment. More recently, targeted initiatives such
as the EUs LIFE schemes (Cooper et al., 2009) have attempted to
address these limitations. Although such initiatives often consider
the role of non-market public goods and are adapted to particular
regional conditions, they rarely attempt to compare the exchequer
costs of these programs to the value of market and non-market
goods provided. In what follows we  apply a micro-simulation
portfolio-theory model including both market and non-market
public good values in order to provide an economic assessment
of the EU BurrenLIFE scheme used to promote farming for conser-
vation in the Burren region located in the west of Ireland.

The Burren is an important and recognized landscape in Europe.
Located in the counties Clare and Galway, it spans an area of approx-
imately 30,000 ha, see Fig. 1. This area is principally comprised of
rural areas with scattered farm holdings that make up small farm-
ing communities. Far from being a natural landscape, the Burren
is a managed landscape that has evolved around a long history
of anthropogenic influence. Neolithic farmers new to the region
would have been presented with a landscape dominated by pine
(pinus sylvestris) and hazel (corylus avellana). The farming prac-
tices thereafter involved scrub clearing and grazing by cattle, which
eventually led to extensive soil loss and the exposure of the skele-
tal limestone beneath (Moles and Moles, 2002; Dunford, 2002). As
a result, the remaining soils of the upland grazing areas are gen-
erally of low productivity and are best suited to extensive cattle
production with very little arable farming occurring in the area.
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Fig. 1. Map  of the Burren study area.

Despite these features, the habitat of the Burren karst limestone
displays vegetation, with areas interspersed with perennials
including hazel, shrubby thickets, woodland, and grassland. In
fact, it hosts over seventy percent of Ireland’s native floral bio-
diversity (Dunford, 2002). Thus, it has been termed ‘a fertile
rock’ (O’Rourke, 2005). This combined with the unique appear-
ance of the karst landscape results in the generation of significant
tourism.

In recognition of its unique value, much of the Burren has been
designated as a “Special Area of Conservation” (SAC) under the 1992
EU Habitats Directive. During this period, there was  a shift in the
goals of EU Common Agricultural Policy (CAP) from protectionist
policies to those focused on environmental protection as outlined
in the 1992 MacSharry reforms (DAFF, 1996; Emerson and Gillmor,
1999). The primary scheme in Ireland to achieve these environ-
mental goals was introduced in 1994 and is known as the Rural
Environmental Protection Scheme (REPS – Regulation 2078/92). It
is available to all Irish farmers, is voluntary, involves a compre-
hensive farm management plan, mandatory training, and includes
a tiered system of payments based upon farm size (Emerson and
Gillmor, 1999; DAFF, 2004).

Toward the end of the decade, it was being realized that the REPS
measures were not fully adequate for making significant positive
contributions toward the conservation of the Burren (Bohnsack and
Carrucan, 1999). One source of inadequacy was the generic nature
of the measures prescribed by REPS. These initiatives were designed
to be applied to all areas in a country and did not recognize the
substantial heterogeneity of the landscape in terms of, for exam-
ple, productivity, topological conditions, cultural, biodiversity, and
tourism value, and demographic features such as population den-
sity. Other sources of inadequacy included the fact that the actual
impact of REPS upon the Burren is not clearly known due to the
lack of baseline information relating to the conservation status of
the various habitats and species in the region. However, according
to an assessment of the scheme it was reported that “the current

management objectives and farming prescriptions of the REPS mea-
sure ‘Conservation of Natural Habitats’ do not adequately reflect the
specific legal obligations for the conservation of listed habitats and
species in the proposed candidate special areas of conservation [in
the Burren]” (Bohnsack and Carrucan, 1999). REPS measures were
described to be of a restrictive nature that were capable of pre-
venting further damage to the habitats but lacking incentives or a
proactive approach to help in the restoration process. The assess-
ment conducted by Bohnsack and Carrucan (1999) led to growing
awareness that the unique habitats of the Burren required a more
targeted scheme instead of generic measures prescribed by REPS
for the rest of the country. Given these limitations of REPS, and
the growing awareness that the unique habitats such as the Bur-
ren required a more targeted scheme, the BurrenLIFE project was
initiated.

The BurrenLIFE project (BLP) sets out to identify specific agro-
nomic practices that are fundamental to the sustainable delivery
of biodiversity and landscape amenity that are unique to the Bur-
ren region and symbolic of its heritage. The five year pilot project
involved intensive field studies of twenty farms (the B20) spanning
a total of 3097 ha with 2485 ha of SAC and 612 ha of undesignated
‘improved’ agricultural land. The object was  to identify supplemen-
tary measures that, instead of being generic, related specifically to
the Burren habitat. These include livestock management and out
wintering3 of cattle, the use of local breeds, shrub clearing, provi-
sion of water to the herd, and stonewall restoration (BurrenLIFE,
2010).

The measures put together by the BLP farming methods tran-
scend the protection of the Burren habitats and attempt to achieve
multiple environmental as well as socio-economic goals. For
instance, a list of individuals from the locality was drawn up
to enable farmers to hire locals for meeting their recommended
labor-intensive farming practices. Hence, the strategy was capable
of generating employment and contributing to the local econ-
omy. New feeding systems involved less poaching around silage
feeders, reduced feed costs and nitrate pollution, and improved
water quality. One of the fundamental elements of the BLP scheme
involves the revival of the traditional out-wintering of cattle. Out-
wintering produces hardier and healthier cattle, which also reduces
veterinary costs. A key point is that the project is targeted to
the region, involves farm practices directly linked to the conser-
vation of biodiversity and maintenance of karst limestone, and
involves researchers from a number of disciplines providing exper-
tise that farm advisors or even farmers may  not have (BurrenLIFE,
2010).

The micro-simulation portfolio-theory approach we propose
can be useful in this context because it allows for an assessment
of profitability and risk, both of which are important features of
the agricultural producer’s decision (Parks, 1995). The portfolio
approach is a well-established part of finance and energy eco-
nomics (DeLong et al., 1990; Klibanoff et al., 1998; Awerbuch and
Berger, 2003; Springer, 2003; Kelley, 2004; DeLaquil et al., 2005;
Kleindorfer and Li, 2005; Kelley and Evans, 2010), and has been
applied within the context of land use (Blank, 2001; Kelley and
Evans, 2011). This approach, regardless of context, is concerned
with optimal choice of investment/production activities among a
set of multiple options. The basic goal of a decision maker is to
maximize returns and minimize risk by using available financial,
energy, or land-based inputs to generate outputs. An important
limitation of most land portfolio allocation literature is that the
focus has almost exclusively been on market based costs and

3 Outwintering is a traditional farm management practice where livestock are not
housed indoors during the winter months; rather they are kept outdoors where they
are allowed to graze freely.
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