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Socio-economic and ecological impacts of NIS: insights
from agroecology

José Manuel Avila Castuera | LifeWatch ERIC ICT Core
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Socio-economic and ecosystem impacts of NIS

1970-2017

NIS can have profound negative effects on:
« Biodiversity

« Ecosystem functioning and services

* Human health and welfare

» Losses of goods, services and production
capacity

Estimation of annual mean cost of invasion
could reach US$162 billion in 2017.

Although these costs remain strongly
underestimated

Diagne, et al. 2021, Nature



NIS as a global threat to agriculture

Specifically in agriculture, NIS are a major cause of
crop loss and can adversely affect food security

Countries that showed the highest potential costs are
also those with large agricultural production

Highly depend on:

« Types of crops grown in a country

» Level of trade with other countries

* The particular NIS present in the trading countries

Paini, et al., 2016, PNAS
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NIS negatively affects agroecosystem services

Biodiversity for food and agriculture is
indispensable to food security, sustainable
development and the supply of many vital
ecosystem services.

NIS are regarded as a major threat to
biodiversity

NIS negatively affects agroecosystem
services

FAO, 2019

Reported effects of pests, diseases and invasive alien species on the provision of regulating and
supporting ecosystem services, by production system

Effects of pests, diseases and invasive alien species on
ecosystem services
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Agroecology principles

Modern agricultural systems appear to
be very vulnerable to climate change
and NIS

FAO has approved the 10 Elements of
Agroecology for agrifood and food
systems transformation

Biodiversity as a promising entry point
to design more resilient and sustainable
food and agriculture systems

Barrios, et al., 2020, Ecosystems and People
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Agroforestry
systems

Agroecology and NIS

Polycultures

Vegetational
diversity

Genetic
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Agroecological practices to enhance Landscape iversity
biodiversity and improve ecosystem matrix Animal
services and protection against invasive Ag;‘;‘;ﬁ%&;‘y(f;em integration

pests and pathogens against NIS

Altieri et al., 2015, Agronomy for Sustainable Development
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Agroecology and NIS

Agroecological practices to enhance biodiversity and improve ecosystem services and
protection against invasive pests and pathogens

Diversified ecosystems

Altieri et al., 2015, Agronomy for Sustainable Development
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Agroecology and NIS

Agroecological practices to enhance biodiversity and improve ecosystem services and
protection against invasive pests and pathogens

Organic matter management

Altieri et al., 2015, Agronomy for Sustainable Development
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Agroecology and NIS

Agroecological approaches for Phythophthora
cinnamomi and Xylella fastidiosa, two
aggressive invasive species that are affecting
the agroecosystems in the Mediterranean Basin
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Agroecology Tesseract VRE

Inputs: best Context
practices

Methodology Outputs: KPls,
Agroecosystem

Services

This approach will allow to:
«  verify good practices
* replicate practices
 scaleup fromRIsto LLs
* understand the past
« assess future scenarios
* help decision-making processes
» keep citizens informed and involved

https://www.all-ready-project.eu/



https://www.all-ready-project.eu/

1.

ake-home messages

Importance of socio-economic and
ecological costs of NIS worldwide,
and especially on agriculture

Application of agroecology
principles and strategies can help
to NIS control and management,
and increase food security

Agroecology Tesseract VRE for
accessing and modelling
agroecological-related information

=W



Thanks!

José Manuel Avila Castuera
Agroecology Technical Assistant
LifeWatch ERIC ICT Core

josem.avila@lifewatch.eu
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