
OVERVIEW 

Livestock is a sector with one of the highest impacts on bio-

diversity losses and, at the same time, one of the few sectors 

with not only negative but also positive impacts on ecosys-

tems. To support livelihoods and to produce nutritious food for 

the growing population, livestock systems use large amounts 

of natural resources and generate negative environmental ex-

ternalities such as pollution. This causes changes to terrestrial 

(for example through deforestation and land degradation) and 

aquatic (for example through eutrophication) habitats; gives 

rise to climate change; and, ultimately, results in biodiversity 

losses. However, when sustainably managed, livestock can 

play a similar role to wild herbivores in boosting plant species 

richness, maintaining open habitats that host a unique pool 

of species, and contributing to the health and functionality of 

grassland ecosystems that provide a range of ecosystem ser-

vices. With impacts on ecosystems that range from negative to 

positive, livestock can pull two levers to improve its biodiversity 

performance: mitigate harm and maximize benefits.
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Summary of the Guidelines for assessment

BIODIVERSITY AND 
THE LIVESTOCK SECTOR

CHALLENGES AND SOLUTIONS

Greenhouse gas emissions can be expressed as CO2 equivalence 

and water use in terms of litres consumed, but there is no single 

common unit to measure biodiversity because its multivariate 

nature, context-specificity and because conservation priorities 

are subject to societal value judgement. The intrinsic complexity 

of biodiversity may explain why it has been left out of many en-

vironmental assessments of the livestock sector. Yet, the impact 

of livestock on biodiversity needs to be measured to support 

policy development and sustainable management decisions. 

The guidelines tackle the challenge of biodiversity assessment 

with the objective to provide step-by-step recommendations 

for the quantitative assessment of the effects of livestock pro-

duction on wild biodiversity, based on existing indicators and 

methods. The guidelines are relevant to a range of assessment 

objectives, users, scales, geographical regions, livestock spe-

cies and production systems. 

The guidelines will allow for a widespread inclusion of bio-

diversity in environmental assessments and the consideration 

of key specificities of livestock such as their globalized supply 

chains with impacts ranging from harms to benefits. Taking a 

closer look at biodiversity will reveal synergies and trade-offs 

between Sustainable Development Goals (SDGs), while several 

indicators in the guidelines are also of relevance for the UN 

Decade on Ecosystem Restoration. 



www.fao.org/partnerships/leap/en 
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Figure 1. Graphical overview of the structure and content of the LEAP biodiversity guidelines
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Local-scale assessments using
ecological indicators

Large-scale assessments using LCA

Interpretation and communication

Goal and scope definition

Land use categories, areas, location

Existing and ecoregion-specific factors:
potential global species extinction
from 1 km   of cropland, low-, 
medium-, high- intensity grassland

Impact on potential global species extinction

Non-prescriptive shortlist of 50 indicators
(150+ in extended list)

Goal defined
Scoping analysis conducted
Regulatory constraints and extrinsic
value of biodiversity considered
Key stakeholders involved 
Plan to monitor biodiversity
over time established

Assessment procedure and checklist:

Overarching goal, scale, and method selection
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SUMMARY OF THE ASSESMENT 
FRAMEWORKS

To be relevant to a diversity of assessments, the guidelines 

provide two main approaches: (i) Life Cycle Assessment (LCA), 

based on already available data and suitable for baseline and 

scenario analyses at large scale; and (ii) ecological indicators, 

adapted to smaller scales and allowing for customized as-

sessments where conservation priorities are defined through 

stakeholder engagement. 

Life Cycle Assessment (LCA) will typically be undertaken at 

intermediate (territory or supply chain) to large (up to global) 

scales with impacts being expressed as potential species ex-

tinctions (biodiversity indicator) per kg of protein produced 

(functional unit). The guidelines focus on biodiversity impacts 

through land use. With the LCA approach, the only data that 

need to be collected by the user are land use inventory data.  

They correspond to the category, area and location of the dif-

ferent land uses involved in livestock production. Inventory 

data are then multiplied by factors that translate land use (for  

example 1 km2 of low-intensity grassland) into an impact on 

biodiversity. In line with the United Nations Environment Pro-

gramme (UNEP) recommendations, the guidelines suggest the 

use of existing factors that are ecoregion-specific and reflect 

potential global species extinctions (of vascular plants, birds, 

mammals, reptiles and amphibians). Using these factors, hot-

spots of biodiversity impacts can be identified spatially or along 

the supply chain and land use scenarios can be compared. 

Ecological indicators structured with the presure-state- 

response (PSR) framework use causality to facilitate interpreta-

tion and decision-making. Rather than recommending specif-

ic indicators that may not be applicable to any assessment, 

the guidelines include a non-prescriptive list of 50 indica-

tors and detailed guidelines for their selection and applica-

tion. The list of indicators is relevant to the specificity of 

the livestock and biodiversity relationship, but also to the di-

versity of livestock production systems. It covers negative to 

positive effects on species and ecosystems, occurring both 

on-farm and off-farm, in terrestrial and aquatic habitats.  

A step-by-step process is described to undertake assess-

ments using ecological indicators. Stakeholder engagement 

should occur iteratively along the process, from goal and 

scope definition to the identification of conservation prior-

ities and biodiversity indicators and finally to analysis and 

communication of the results. Key principles and a checklist 

are provided to ensure a common structure and quality to all 

assessments using ecological indicators, despite their adapt-

able nature.


