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A score card on the IAS governance?

How many countries are signatories to eight multilateral agreements relevant to preventing and controlling invasive alien

species?

PERCENTAGE OF COUNTRIES

90

60

30

+2%
—
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(1972)

+2%
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(1952)

+2%
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CITES
(1975)

+5%

Cartagena
(2003)
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(1995)
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CMS
(1983)

+19%

BWM
(2017)

Source: Pagad et al. (2020)



A score card on the IAS governance?

How many countries have adopted national legislation relevant to the prevention and/or control of invasive alien species?
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A score card on the IAS governance?

How many countries allocate financial resources to the prevention and control of invasive alien species?

NUMBER OF COUNTRIES

80

40

20

B National & Global Funding
Global Funding Only
B National Funding Only

9.9%
B No Funding

Funding No Funding

Source: Pagad et al. (2020)



A score card on the IAS governance?

How many countries have access to different financial resources to prevent and control invasive alien species?
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B Africa
B Americas
B Asia and the Pacific
g B Europe and Central Asia
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PERCENTAGE OF COUNTRIES




Why is so hard to address the IAS issue

IAS and the tragedy of the commons

* The tragedy of the commons:

o Self-interest can end up destroying a resource upon which many depend.

* Collective or individual actions that fail to consider long-term ecological
balance.

* |n invasion ecology, this typically the introduction and spread of alien

species into ecosystems where they become invasive, often due to
human activities.



Why is so hard to address the IAS issue

Main Governance challenges

* |Information disparity/uncertainty

* Interactions with other global environmental problems

* Perverse incentives of other policies

* |mpact disparity

* [echnological advancement

 Economic synergies

* Engagement with Indigenous Peoples and local communities

* Gaps in knowledge of governance



In short....

Management of IAS is a very complex issue

Levels of
governance

Hierarchical

Top-down governance based on
agreed invasive alien species
relevant policies or decisions and
their implementation

Drivers of invasion Actors and

institutions

Invasion

continuum DIRECT:

¢ Transport ¢ Land-use / sea-use
* Introduction * changes,
-

e Establishment Natural resource

* Intergovernment
¢ Multinational

* National

¢ Sub-national

¢ Local

¢ Government

e Civil society

e Sectors

¢ |Indigenous

e Pollution, Peoples and

e Climate change, local

¢ |Invasive alien communities
species, ¢ Research

* Biodiversity loss e Education

e Corporate

* non-governmental
organizations

¢ Spread ¢ extraction,
* Impact

Strategic behaviour

/ Governance encouraging actors

‘0’ to behave in the collective
interest of limiting invasive alien
species and their harm

INDIRECT:

Scientific-technical * Socio-cultural,

N\

L

Governance of knowledge to
systematically support
decision-making

Adaptive-collaborative
Communication across
sectors and governance
levels to advance shared
invasive alien species goals

¢ Demographic,

¢ Economic,

e Science and

¢ technology,

* Policy, governance
and

¢ institutional

(NGOs)

Source: McGeoch,
Ordonez et al. (2023)




People at the

heart of the problem...

INDIRECT DRIVERS

Economic Driver
e.g. international trade
and travel

Governance/Policy Driver
e.g. absence of strong
border biosecurity legislation

Sociocultural Driver
e.g. hunters moving alien
game and fish to new areas
for sport

Economic Driver
e.g. tourism and tourism
infrastructure helping spread
aliens in a region

INVASION STAGE

Establishment

DIRECT DRIVERS

Natural Driver
e.g. tsunami and typhoons
redistributing alien species from one
region to another

Resource Exploitation Driver
e.g. rehabilitation of degraded mining
lands using invasive alien species

Pollution Driver
e.g. thermal poliution in harbours
enabling alien marine species
to settle

Land /Sea Use Change Driver
e.g. deforestation and habitat
fragmentation creating corridors
for alien spread

Source: Hulme et al. (2023)



... People at the heart of the solution
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« Species widespread & abundant

PREVENT ERADICATE « Increased abundance

+ Small number -’ « Long-term management required
+ Invasive species detected + Limit spread

totally absent

from environment + Eradication possible
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Source: https://invasives.org.au/blog/setting-the-stage-for-invasive-species-research/



How do we address this complexity?

Integrated Environmental Governance as a tool

 What is an Integrated environmental governance of biological invasions:

» establishing the relationships between the roles of actors, institutions and
Instruments...

* involving as appropriate all those elements of the socioecological system
that characterise biological invasion and its management...

* to identify the strategic interventions needed to improve invasive alien
species prevention and control outcomes.



Integrated governance of
biological invasions

The tree of

adopt effective and

_ : and commitments;
achievable national understand specific

Integrated =
Governance

coordination and
collaboration 4 - Improve policy
across international coherence
and regional
information systems, mechanisms
infrastructures
and data sharing

/ 6 — ResoUrce ' broadly across

Y 4 . . all stakeholders

- innovation, research and Indigenous
. ‘ and technology Peoples and local

‘ communities

s
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A governance framework is a plan that outlines how

people, organisations, and tools should work together to
manage biological invasions.

This framework involves all those affected by invasive intttons Cnchuste
species or involved in their introduction to determine performance * o all people,

. through sustained communities, and
prevention and control methods. I Y / rocponsive 2\ Iiicess el
governance . - y ponsibie
e e e implementation for the problem
) that results in the
different and achievement of

changing goals and targets
contexts

D

Properties of governance systems
Source: Roy et al. (2023) that support integration



Integrated governance of
biological invasions

The tree of

adopt effective and and commitments;
achievable national understand specific

implementation roles of actors
n e g ra e L
D N

Some key
strategic actions

1 - Enhance

coordination and :
collaboration 4 - Improve policy are req Ul red tO
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overnance
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What is needed for good governance

ROBUST

Levers

Ensures that institutions responsible for invasive alien
species policy and its implementation are strong, resilient
to shocks and able to maintain performance

* Legitimacy with a common vision and public support

* Connected, with strong vertical and horizontal links and
relationships, supported by bridging organisations

* Nested with responsibility conferred to the lowest level
possible and self-organisation encouraged

* Multiple decision-making and action centres, with some

redundancy and overlap enabling resilience

Levers

* Learning takes place across the network - from
institutions to local communities - to produce,

document and share information

¢ Anticipatory including scenario planning and supported

by risk analysis and monitoring

* Adaptive so that processes to revisit, assess and evolve

are institutionalized

* Innovative, enabling experimentation and higher risk
tolerance, for example with appropriately regulated new

technologies

* Flexible and responsive so that policies are in touch with

local contexts and their diversity

institutions
that maintain
performance
through sustained
investment and

commitment Responsive

governance
that adapts to
different and

implementation

that results in the
achievement of

goals and targets

RESPONSIVE

Enables adaptation to the diverse invasion stages and
contexts in which invasive alien species are a concern and
to the background of a changing climate

Levers
» Strategy and action planning for invasive alien species
* Coordination to clarify the roles, functions and
mandates of actors and institutions responsible for and

Equitable and
inclusive
governance that is far
to all people,
communitias, and
institutions affected
by and responsible
for the problem

EFFECTIVE

Limits the spread and reduces the negative impacts of
invasive alien species on nature and society by bringing
about the prevention and control of invasive alien species

affected by invasive alien species

* Capacity, skills and resources, for example including
strong leadership and mechanisms to resolve conflict
* Informed by evidence and a diversity of knowledge
types and systems, including Indigenous and local

knowledge

* Accountable, including procedures for transparent

decision-making and reporting

¢ Efficient, for example, by prioritizing where to invest in

action

EQUITABLE

Uses processes that include all relevant stakeholders and
that produce fair outcomes

* Policy and processes consider and respect the diversity
of perspectives, values and cultures

¢ Participation by having structures and spaces for
engagement and collective decision making

* Mechanisms are in place to ensure fair distribution of
costs and benefits, rights and responsibilities

* Just laws and policies that protect rights and provide
access to justice

Source: Roy et al. (2023) &
McGeoch, Ordonez et al.
(2023)



Enhance coordination and collaboration across
International and regional mechanisms
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Predators T

Wildlife pests
and diseases
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Contaminants transfer
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Human POLICY
dlse_ases and INTEGRATION

Plant pests

Poisonous, venomous
organisms

Animal diseases

_ and predators
Habitat

transformers
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Seafood pathogens
and contaminants

&

Food pathogens
and contaminants Source: McGeoch,

Ordonez et al. (2023)




Develop and adopt effective and achievable
national implementation strategies

Source: McGeoch,
Ordonez et al. (2023)




Share efforts and commitments and

understanding of the specific roles of all actors

Who shares responsability

* Influencing stakeholders
* Contributing stakeholders
* Affected stakeholders

When and where

* Where:
National scale
Multinational scale

* When:
Agenda setting

Policy formulation
Decision-making
Policy adoption
Policy implementation
Capacity building
Policy evaluation

SHARED AND
DIFFERENTIATED
RESPONSIBILITIES

Who

What

When and

where

How

Society identifies, differentiates and

shares responsibility for preventing
and managing biological invasions

What responsibilities are shared

* Prevention

¢ Knowledge

¢ Management and monitoring

¢ Education and awareness raising

How

* Legislation
» Strategies

¢ Collaboration
¢ Conducive and inclusive
environments

Source: McGeoch,
Ordonez et al. (2023)



Improve policy coherence

(D) Forestry
The forest-based industries and/
or the energy production sector
can be impacted by biolegical
invasions. An example is
Eucalyptus globulus (Tasmanian
blue gum), which has invaded
many forestry adjacent sites in
North-West Spain.

Source: McGeoch,
Ordonez et al. (2023)



Broad involvement with all components of the socio-
ecological system affected by biological invasions."

Options for successful stakeholders engagement

Top down

Transparency, _
Communication | agency, valuing
|

Communication

. Agency, deliberation,

- rocess
Accountability P

Consulation Influencing
stakeholders

Contributing
Deliberation stakeholders

Safe space, _

Co-production culture, equality )

Bottom up

Source: McGeoch,
Ordonez et al. (2023)



Support, fund and mobilise resources for innovation,
research and environmentally sound technology

A. CRISPR-Cas9 Gene Drive

gene drive (gd/gd) wild type (+/4)
— mating
== %_ -
cargo gRNA Cas9
2 cop f gene dri _—
homology Cas9 + gRNA

=
l wild type chromosome is cut

I e
homology —
—
NHEJ resistance allele
homing
e
[ —_— [

‘%—* - 2 copies fg e driv
I [ |

Source: Teem et al (2020) Front. Bioeng. Biotechnol.,



Support information systems, infrastructures

and data sharing

DATA INTEGRATION AND DELIVERY

Species spread

Species Essential Biodiversity
occurrences Variables
and pathways for
> of spread Species Populations
and
Ecosystem
Species’ impact Functions

Mechanisms

of impact and
é = —> per capita and
per area Species, impacts,
L

effects functions or interventions

Values impacted

k "‘ Sensitive
LN places and

functions
impacted

Locality

Interventions

& ’ Management Time period
X U actions
0
DECISION SUPPORT
T NEW DATA l,

RESPONSE
Prevent and Eradicate Manage - to reduce Prioritize - species,
constrain spread impact pathways, places

INDICATORS

Spread
of alien species

TRENDS * by pathway

Predicted
Spread by —>

pathway

Impact

on senitive places,
species and functions

Predicted ‘
Impact ) M

Interventions

to limit spread and
reduce impact

Composite
Effort and %
investment

STATUS AND
PROGRESS

TARGET
By 2030 reduce the impact

and limit the spread of alien species
harmful to biodiversity and ecosystems

Source: McGeoch,
Ordonez et al. (2023)



What can be achieved through the implementation of an
Integrated Governance Approach to biological invasions?

Target 22 - Ensuring representative and inclusive Target 1 - Integrated spatial planinning and/or effective managment
participation in decision-making Perverse inctives on land use prioritization are prevented, ensuring high
Co-developing with stakeholders and Indigenous Peoples and ecological integrity
local communities management actions and governance Target 2 - Restoring of degraded ecosystems
Ensure effective and sustainable restoration outcomes.

I
Target 4 - Halting species extictions and risks
Halting or reducing new invasions, and effectively managing

Target 21 - Ensuring that the best available data,
ongoing ones.

information and knowledge on IAS are accessible
Making available data and information relevant of IAS,
management and biodiversity protections accessible to all.

Target 5 and 9 - Sustainable harvesting, managnining,

and trading of wild species
reducing the the market incentives for wildlife trafficking and

making it harder for potentially invasive species to enter the

Target 20 - Strengthening capacity-building and
development, access to and transfer of knowlege
Empowering local communities and authorities with
knowledge, skills, and resources to identify, monitor,
and control invasive species effectively.

Target 6 - Reducing rates of introduction
and establishment of invasive alien species
Developing strategic actions and establish the
properties required for the successful
prevention and control of biological invasions.

Target 18 and 19 - Reducing harmful o
incentives and in increase financial resources ~ GI
obal

Incentivise action by spur relevant investment o)
and remove perverse incentives. © - Bl o le e rSity
Framework

Target 10 - Sutainably managment of production systems
Preventing competition, diseases, and habitat destruction

caused by invasive species.

Target 17 - Establishing or strengthening the
capacity of biosafety measures,

Creating appropriate policies for the development

and use of responsible environmentally sound
technologies.

Target 11 - Restoring, maintain and enhance nature’s

contributions to people
Promoting healthier and resilient environments.

Target 14 and 15 - Integreating multiple values of
biodiversity into decision-making and bussines

Encouraging participation across sectors, for prevention,
control ,and environmental liability.

Source: Ordonez,
McGeoch et al. (in prep)



Integrated governance of
biological invasions

The G7 Summit

adopt effective and and commitments:
achievable national understand specific

There is a need for international i

cooperation to address the threats from IAS

coordination and
collaboratlon 4 - Improve policy

coherence

information systems,
infrastructures
and data sharing

broadly across
all stakeholders
and Indigenous
Peoples and local
communities

6 — Resource '

|nnovat|on research
and technology

Strengthening scientific research, global
databases and information systems. &
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Outreach and mainstreaming can be
achieved through a whole-of-government
and whole-of-society approach.

Equitable and
institutions inclusive
that maintain governance that is fair
. . . performance to all people,
Ca aC I't b u I | d I n through sustained communities, and
p y ] investment and Responsive institutions affected
commitment P Effective by and responsible
governance
that adapts to
different and
changing
contexts

implementation for the problem
that results in the

achievement of
goals and targets

that support integration
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