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‘Zero Hunger’ and ‘Life on Land’ are two Sustainable Development Goals (SDGs) that
regularly come into conflict. Through agriculture and conservation, both compete for
land area and can dictate the form and function of landscapes. The ways in which
land is dedicated to sustainable food production and biodiversity conservation will
determine how these and other SDGs are achieved. Here we explore the synergies

BACKGROUND

and trade-offs between meat production, biodiversity conservation, and wider

ecosystem service provision on agricultural and nature conservation sites in South-
East England. We specifically focus on the role large herbivores play, asking the
qguestion: what are appropriate assemblages and abundances of large herbivores to

provide for people and nature?

METHODS

By combining qualitative and quantitative techniques and concepts from social science
and ecology, this project provides an innovative and interdisciplinary approach to address
a complex sustainability question. The study comprises of two interlinked methodological
strands — 1) a Multi-Criteria Mapping (MCM) exercise, and 2) ecological field studies at
six sites (Ashdown Forest, Brighton and Hove City Council, Butcherlands on the Ebernoe
Nature Reserve, Saddlescombe Farm, Tablehurst Farm). The MCM exercise explored
different understandings of the performance of contrasting management approaches
which partially mirror the study sites. Six ecological metrics (vegetation structure,
medium/large mammals, birds, bats, invertebrates, soil) at four randomly situated plots
were measured at each of the six sites. A management questionnaire was used to gather
information about how the sites and large herbivores were managed.

FINDINGS

Our MCM exercise provided 67 criteria by which successful land use and large
herbivore management can be judged. Just over 70% of these relate to various
categories of Ecosystem Services, the remainder related to different aspects of
viability and desirability of the different approaches. Overall, our MCM exercise
indicates that our stakeholders believe agroecological farming is the single best
option to deliver the needs of people and nature. This is driven by more conservation
focused stakeholders’ aversion to conventional farming and farmers’ favouring

of agroecological farming. However, the performance of different options varies
across criteria and combinations of options may be best at landscape scales. The
management survey highlighted that no two sites have the same large herbivore
assemblage and stocking density varies considerably. Our ecological field studies
highlighted the variety of biodiversity, food production, and other ecosystem service
outcomes delivered across the sites. Of particular note was that the agroecological
farm (Tablehurst) produced the most red meat and was amongst the best performing
sites for biodiversity. We recorded the greatest number of taxa at Tablehurst and it

ranked in the top three for diversity in all four of the taxa recorded.

Ashdown Forest

Knepp Estate

Saddlescombe Farm

Cows = 0.42ind/ha, Sheep = 7.4ind/ha

Bracken spraying

Moved, Mowing, Burning, Scrub control,

0.39ind/ha, Red deer = 0.03 ind/ha,
Pigs = 0.02ind/ha, Ponies = 0.02ind/ha
Free Roaming

Cows = 0.41ind/ha, Sheep = 5.63/ha
Moved, Topping

Tablehurst Farm

Butcherlands

Brighton & Hove Council

Cows = 0.7ind/ha, Sheep = 1.41ind/ha
Pigs = 0.52ind/ha
Moved, Mowing, Topping

Cows = 0.41ind/ha
Mob Grazing

Sheep = 2.7ind/ha
Moved, Scrub control, Flail brambles

Fig 1: LiDAR derived vegetation cross-section (Top), Arial photograph (Middle), and Stocking densities and Vegetation
management descriptions (Bottom) for each our six ecological field study sites. LIDAR and photographs are representative
selections from one of the four plots situated on each site. Stocking densities and vegetation management are given at the site

scale. Columns indicate sites are geographically close to each other with similar soil types

OPTION 1: AGROECOLOGICAL FARM

+ Community-owned organic farm.

- Pasture, arable fields, orchards, hedgerows, woodland,
and wetland habitats.

+  On the edge of a large village

+ Raising of various traditional livestock breeds is a core
activity - home to suckler cows, pigs and sheep.

-+ Certified to the highest organic standard.

+  Agrochemicals are banned and efforts are made to
restrict off-farm inputs.

+  Meat is sold to the public through the farm shop and
café, via a small number of local outlets, by mail order,
and through Borough Market in London.

+  Provides permanent residential care for ten adults.

+ Hosts apprentices and agriculture students.

+  Produces arable crops, fodder, fruits and vegetables.

+ Runs a farm shop, butchers’ shop, dairy, café and
micro-brewery.

+  The public are regularly invited onto the farm for guided
walks, picnics, seasonal celebrations, craft workshops,
experience days and volunteer work days.

OPTION 3: REWILDED ESTATE

-« Private farmland estate.

+ Shifting landscape of open-grown trees, emerging
scrub, grazing lawns, groves and thorny thickets.

+ Relatively remote location - aimost 10 miles from the
nearest market town.

+ Home to a range of large herbivore species — bison,
various breeds of deer, ponies, cows and pigs —
which play a central role in the rewilding project’s
conservation mission. All animals are allowed to roam
freely across the estate.

- No fertilisers or other chemicals, imported feed, farm
machinery or routine medication are used.

«  Small quantities of meat are produced and sold on
site as part of the culling regime to mimic natural
predation.

- Despite attracting popular interest and media attention,
the public are only engaged in small numbers through
bespoke safari experiences.

+ Public rights of way that cross the site are well
maintained and accessible to walkers.
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OPTION 2: PERI-URBAN NATURE RESERVE

+  Council-owned open space. Managed by the city council
in partnership with the local Wildlife Trust.

+ A patchwork of grass (dominant), scrub and woodland.

+  On the boundary of a small city and surrounding
national park.

+ A roaming flock of traditional ewes are grazed to
maintain the Downland habitat - creating an attractive
and accessible environment, benefiting biodiversity and
protecting specific species.

« The grassland is unimproved (no chemical inputs
used).

- The Wildlife Trust mobilises volunteers for periodic
scrub management.

+  Sheep are managed by a professional shepherd with
help from a team of amateur volunteers.

+ The meat is sold to a local community buying group.
This group — which is administered by local volunteers
from the city — sells % shares of hogget to its
members, by pre-order and collection from the city
centre.

+ Doubles as a recreational space, popular for exercising
and dog walking.

OPTION 4: CONVENTIONAL FAMILY FARM

- Family-owned lowland beef and lamb farm.

+  Predominantly comprised of improved pasture and
arable fields.

« Located in a relatively remote part of the Low Weald.

+ Raising of fast-growing commercial livestock breeds is
the main activity.

+ Home to suckler cows and sheep.

+ Also produces a small amount of fodder.

« Agrochemicals and other external inputs are used to
fertilise the pasture, eliminate pests and weeds, and
feed the animals.

« Compliant with environmental and animal welfare
regulation - certified by Red Tractor.

+ Sells most of its meat into the deadweight market - it is
most likely bought by large abattoirs and sold on to UK
supermarkets and for export overseas.

+  No active attempts are made to engage the public in
the farm’s activities.

+ The public rights of way that cross the site are well
maintained and accessible to walkers.

Fig 2: Written and visual descriptions of the four land management options used in the Multi-Criteria Mapping (MCM) exercise
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Fig 3: Summary results for a variety of measured variables for each field study site, covering a range of ecosystem services.
Each variable is given on a relative scale with the site recording the highest value scoring a 1. Variables from bottom to top: P
= Soil Phosphorous (mg/I), SOM = Soil Organic Matter (%), Endomycrohizae = Soil Endomycrohizae (%), Invertebrate/Bat/Bird/
Mammal Diversity = Shannon’s Diversity Index for given taxa, Human Use = Number of people recorded using the site, Human
Activity Diversity = Shannon’s Diversity Index of recorded human activities, Red Meat Production = Site’s estimated production

Taken overall, the results suggest that sustainable red meat consumption (14 grams/person/day) can be provided for (with the potential to help achieve 'Zero Hunger’) while
contributing to biodiversity conservation (’'Life on Land’) and ecosystem service delivery. Further work could incorporate MCM, ecological assessment and GIS to enable a more
context-sensitive and spatially explicit approach and support decision making. The SDGs offer guidance on the diversity of issues that relate to sustainable land use, but our study
highlights that the needs of nature and society at a local scale are even more complex and do not map easily onto the SDG targets and indicators.
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