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Abstract

This study explores the opportunities for interlinkages across national planning processes for invasive species man-
agement (ISM), national climate change adaptation plans (NAPs), national biodiversity management plans (NBSAPs),
and other related policies. Focusing on four countries—~Pakistan, Zambia, Kenya, and Ghana—the paper aims to
identify policy recommendations for more integrated approaches and to achieve greater efficiency in resource alloca-
tion and spending. It finds that there is currently very little integration between these policy areas, and little overlap in
implementation systems. It identifies sub-national planning and governance systems as an optimal area for increased

issues.

harmonization of policy and practice to facilitate locally-led climate adaptation and area-specific responses to ISM

Introduction

This study explores the opportunities for interlinkages
across national planning processes for invasive species
management, climate change adaptation plans, national
biodiversity management plans, and other related
policies.

As international attention has focused on the chal-
lenges presented by climate change—both in terms of
mitigating greenhouse gas (GHG) emissions and adapt-
ing to hazards caused or exacerbated by climate change—
national and local governments have started to develop
policies and strategies for climate change adaptation.
Following the development of the Cancun Adaptation
Framework (UNFCCC 2010), national governments have
started to develop national adaptation plans (NAPs), with
several governments receiving funding to support this
process through multilateral funding mechanisms such
as the Green Climate Fund (GCF).
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Comparatively little attention has been given to the
issue of managing invasive species, despite the impacts
of invasive species management (ISM) costing countries
an estimated USD $65 million per year in Africa alone
(Eschen et al. 2021). With the landmark fifteenth Con-
ference of Parties (COP15) to the Convention on Biodi-
versity (CBD) due to be held in 2022, and issues relating
to biodiversity becoming increasingly important for
national governments, ISM has become an important
topic, particularly in relation to the agriculture sector,
and national governments are starting to also develop
new policies related to ISM. Moreover, the Sustainable
Development Goals, agreed by national governments in
2015, include a target under Goal 15 for Parties to “intro-
duce measures to prevent the introduction and signifi-
cantly reduce the impact of invasive alien species on land
and water ecosystems’, by 2020 (UN 2015).

Climate change is expected to drive changes in the dis-
tribution of invasive pests and weeds and may weaken
plant and ecosystem resilience attack from associated
pathogens (Heeb et al. 2019; Cavicchioli et al. 2019; Py$ek
et al. 2020; FAO 2020a; IPPC 2021b). Climate change is
also altering ecosystems, changing pests’ life cycles and
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creating new niches where pests and plant diseases can
thrive (IPPC 2019). Meanwhile, many of the ministries
and agencies involved in the policy and planning pro-
cesses for climate change adaptation are also involved or
responsible for ISM.

A recent scientific review of the impact of climate
change on plant pests by the UN Food and Agriculture
Organization (FAO) and the International Plant Protec-
tion Convention (IPPC) found that evidence strongly
indicates that climate change has already expanded some
pests’ host range and geographical distribution, and may
further increase the risk of pest introduction to new areas
(FAO/IPPC 2021). These authoritative organisations state
that this calls for development of harmonized strategies
to help countries successfully adapt their pest risk man-
agement measures to climate change.

As funding and focus on these two issues of growing
importance increase, this study aims to provide a timely
analysis of the current status of harmonisation of these
two intrinsically interconnected policy areas and to
provide recommendations for policymakers to exploit
opportunities for integrated approaches. To do this, the
paper aims to answer the following key questions:

+ What are the commonalities and differences in
approaches in climate change adaptation and ISM
policies?

+ To what degree do each of these policy areas con-
sider both adaptation and ISM?

« What are the opportunities for integrated
approaches? What benefits would these bring?

This paper focuses on four country contexts: Pakistan,
Zambia, Kenya, and Ghana. Each of these countries is
considered to be highly vulnerable to climate change
impacts, as well as facing challenges with invasive insect
and plant species (USAID n.d.). Each of these countries
were also part of the Action on Invasives' programme,
led by CABL

Methodology

The paper uses a document review method, focusing on
the current national policies of the four focus countries,
as made available online, in English, on official govern-
ment websites. This semi-systematic approach was used
to identify all policies deemed relevant to climate change
adaptation and ISM in each country, whether those issues
were specifically addressed or not. Other official docu-
mentation was included where relevant, such as official
government submissions to the CBD and United Nations

! See https://www.invasive-species.org/actions/action-on-invasives/.
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Framework Convention on Climate Change (UNFCCC).
This review was conducted in early 2021. For the pur-
poses of this paper, issues related to invasive species of
fish and livestock (and associated problems such as dis-
ease) are not covered.

A total of 48 policy documents were included in the
review across the four countries. Only the most recent
policy documents were reviewed, to reflect the current
policy environment in each country. In some cases, the
most recent document was several years old, including
some which are more than 20 years old. It was not pos-
sible to determine if this still constituted a ‘live’ policy
document or not, but was treated as live in the absence of
a newer policy.

The policies were assessed for the degree to which they
address climate change, invasive species management,
and coordinated climate change and invasive species
management actions. A rating of ‘yes’ is given to docu-
ments where specific measures to address each respec-
tive area are detailed in the policy. A rating of ‘partially’
is given where the policy makes reference to each respec-
tive area but does not set out any specific measures.

Context

This section sets out the context of national policy pro-
cesses for climate change adaptation and invasive spe-
cies management, respectively, particularly in the context
of major international, multilateral agreements and
conventions.

Climate change adaptation

The Intergovernmental Panel on Climate Change (IPCC)
defines climate change adaptation as, “The process of
adjustment to actual or expected climate and its effects”
(IPCC 2014). It includes how human intervention may
facilitate adjustment to expected impacts in natural sys-
tems, including agriculture. Adaptation also includes
societal and economic responses. In agricultural commu-
nities, this may involve farmers diversifying their income
through non-agricultural activities, or shifting produc-
tion to a new area.

There are generally considered to be two main types of
adaptation, incremental and transformational. Incremen-
tal adaptation is defined by the IPCC (2014) as, “actions
where the central aim is to maintain the essence and
integrity of a system or process at a given scale”. At a farm
level, this may include, for example, agricultural practices
to improve water retention during drought periods, or
using seed varieties more resilient to drought conditions.
Transformational adaptation is defined by the IPCC
(2014) as, “[actions] that change the fundamental attrib-
utes of a system in response to climate and its effects.” It is
considered to go beyond household or farm-level actions,
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to include ‘system-wide’ changes in governance, markets,
policy, power structures, and landscapes (Grist 2014;
Bahadur et al. 2015; Lonsdale et al. 2015).

National adaptation plans
At the 16th UNFCCC Conference of the Parties (COP16)
in 2010, parties agreed to the Cancun Adaptation Frame-
work, which established a process for the least developed
countries (LDCs) to be supported, through finance and
technical assistance, to develop National Adaptation
Plans (NAPs), and invited all other parties to also develop
NAPs, to enhance action on climate adaptation globally.
Compared to the precursor process of National Adapta-
tion Plans of Action (NAPAs), which were focused pri-
marily on short-term actions in high-priority sectors,
NAPs were established to consider medium-long term
adaptation plans which should be integrated with wider
national planning processes to ensure climate-resilient
development pathways (UNFCCC 2011). Yet a decade
on, only 22 developing countries® have formally submit-
ted NAPs or sectoral adaptation plans (UNFCCC n.d.).
However, 52 countries have now had NAP ‘readiness
support’ funding approved by the Green Climate Fund
(GCF), including 16 LDCs (GCF 2020b), so NAP plan-
ning activities are expected to increase in the coming
months and years.

Invasive species

The Convention on Biological Diversity (CBD) defines
invasive species as “species whose introduction and/or
spread outside their natural past or present distribution
threatens biological diversity” (CBD n.d.). Invasive spe-
cies can include animals, plants, fungi and microorgan-
isms. For the purposes of this study, fish and livestock
invasive species will not be covered. Invasive insect pests
and plants can wreak havoc on farming communities,
damaging crops, using up precious water and mineral
resources, and out-competing native species. Ecosys-
tems that have been invaded by non-native species may
not have the natural predators and competitors present
to control their populations. Native ecosystems that have
undergone human-induced disturbance, such as from
agriculture or logging, are often more prone to invasions

(CBD n.d.).

Aichi biodiversity targets

In 2010, Parties to the CBD set out 20 targets to improve
the state of biodiversity by 2020. They are known as the
Aichi Biodiversity Targets. Target 9 focuses on ISM, with

2 ‘Developing countries’ in this context are defined as ‘non-Annex 1 Parties’
to the UNFCCC. Annex 1 parties are the 43 more economically developed
countries. The full list of Annex 1 and non-Annex 1 countries is available
here: https://unfccc.int/process/parties-non-party-stakeholders/parties-conve
ntion-and-observer-states.
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countries committing to the following: “By 2020, inva-
sive alien species and pathways are identified and prior-
itized, priority species are controlled or eradicated, and
measures are in place to manage pathways to prevent
their introduction and establishment” (CBD 2020a). In
addition, the links between climate change and biodi-
versity conservation are also recognised through Target
15, which commits Parties to ensure that, “By 2020, eco-
system resilience and the contribution of biodiversity to
carbon stocks has been enhanced, through conservation
and restoration, including restoration of at least 15 per
cent of degraded ecosystems, thereby contributing to cli-
mate change mitigation and adaptation and to combating
desertification” (ibid).

Signatories to the Aichi Biodiversity Targets were
tasked with developing National Biodiversity Strate-
gies and Action Plans (NBSAPs), aimed at achieving the
twenty targets by 2020. In all, 162 countries developed
such plans in accordance with the CBD’s Strategic Plan
for Biodiversity (CBD 2020c). However, by 2020, none of
the twenty targets were achieved globally (CBD 2020b).
In part, this was due to the Targets being considered to
have been designed poorly in terms of measurability and
being realistic (Green et al. 2019). Preparations are cur-
rently underway to determine the post-2020 Global Bio-
diversity Framework (CBD 2020d), after which national
governments are likely to begin to prepare new NBSAPs,
or similar national policies.

International plant protection convention

The International Plant Protection Convention (IPPC)
is an intergovernmental treaty established in 1997,
that aims to protect the world’s plant resources from
the spread and introduction of pests, and promote safe
trade of agricultural goods and forest products (IPPC
1999). It also established the International Standards for
Phytosanitary Measures (ISPMs), considered the global
standard in plant protection approaches (IPCC 2021a).
The IPPC provides capacity building support to Parties to
the treaty to implement the ISPMs and the principles of
the treaty.

The IPPC’s 2020-2030 Strategic Framework recognises
the interrelated physical risks posed by climate change
and invasive species in agriculture and forestry (FAO
2020a). It notes that the IPPC has not given due consid-
eration to the interrelated nature of climate change and
plant health to date, but sets out a plan to address this
over the coming ten years. This will include the following
measures:

+ A higher level of cooperation with relevant interna-
tional organizations with regard to climate change
and capacity building, to ensure that evaluations
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of climate change impacts incorporate pest related
impacts;

+ Ensuring pest management guidelines value and
enhance ecosystem services and do not negatively
impact GHG emissions mitigation actions or the
resilience of the ecosystem to climate change haz-
ards;

+ Engagement with international climate change bod-
ies, such as the UNFCCC, IPCC, Green Climate
Fund, and Global Environment Facility to share adap-
tation strategies for responding to the impacts of cli-
mate change and mainstream phytosanitary policies
into climate change policies;

+ And to establish a forum for the systematic analysis
and discussion of climate change and plant health
threats.

In 2021, the IPPC produced a guidance note on plant
health and climate change, summarising the interlink-
ages between pest and disease risks, and physical climate
change hazards (IPPC 2021b). It highlights that climate
change increases the risk of pests and diseases to find
favourable climate conditions in areas previously unin-
habitable to them and consequently spread to these areas.
It also notes that pest and disease risks can undermine
climate adaptation and mitigation efforts, particularly by
causing tree mortality and land degradation.

Findings

This section sets out the findings from a review of
the main policies, plans, strategies, and processes at a
national level for climate change adaptation and ISM in
Pakistan, Zambia, Ghana, and Kenya. It also provides a
snapshot of the current policy development status in
relation to these issues in each country, based on officially
published and publicly available documentation, and the
existing governance structures for these policy areas.

Pakistan

Pakistan is among the countries most vulnerable to cli-
mate change, facing a multitude of climate hazards rang-
ing from extreme heat, dust storms, and acute water
shortages, to glacial lake outburst floods and erratic
rainfall patterns (Government of Pakistan 2012). Paki-
stan is ranked as the 152nd country in the Global Adap-
tation Index, with a high vulnerability to climate change
impacts, and a low level of ‘readiness’ to cope with the
expected impacts (ND-GAIN 2021c).

Agriculture and agro-forestry are major economic sec-
tors. Agriculture contributes 19.5% of Pakistan’s GDP,
employs 42% of the labour force, constitutes 65% of
export earnings, and provides livelihoods to 62% of the
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population (Government of Pakistan 2018). The National
Food Security Policy highlights that, “Pakistan needs to
build strong resilient agriculture sector to cope with the
climate change risks. Climate change projections indicate
that there will be greater variability in the weather with
more frequent extreme events such as floods and droughts.
Much of the impact of these changes will be on the agricul-
ture sector, which needs mechanisms to cope and adapt’
(Government of Pakistan 2018).

The Policy also notes that pests and diseases are one of
several constraints to sector growth. Pakistan is reported
to have nearly 500 invasive species, although to date only
5 plant species have been able to establish to a degree
where serious damage has been caused. These are Pros-
opis Juliflora (a low height spiny shrub), Eichhornia cras-
sipes (a common water hyacinth), Salvinia molesta (an
aquatic weed), Parthenium hystrophorus (a rangeland
weed), Lantana camara (an ornamental flowering shrub),
and the most invasive plant in Pakistan, Broussonetia
papyrifera (paper mulberry) (Asif 2018). However, there
has never been a comprehensive national assessment of
biodiversity status and trends in Pakistan (Government
of Pakistan 2014).

The national policies, plans, and strategies for Pakistan
reviewed for this study are detailed in Table 1:

The policy environment for climate adaptation and
invasive species management in Pakistan is patchy. No
NAP development process has been initiated yet by the
Government, despite the 2016 NDC stating this should
have started already (Government of Pakistan 2016). Fur-
thermore, no National Reports to the CBD were available
for the last seven years, since 2014. It remains unclear
the degree to which older policies and strategies remain
a core aspect of the current national Government’s
approach.

There are very few mentions of the interrelatedness of
climate change adaptation and ISM in the national plans
and policies in Pakistan. The focus in terms of climate
change is primarily on outlining the potential risk asso-
ciated with the multitude of climate hazards that differ-
ent regions of Pakistan may face in the coming years and
decades, rather than actions which will help to lower risk.

Nonetheless, the Pakistan NBSAP included a target
by 2018 to ensure, “The considerations of sustainable
agriculture, bio diversification of agro ecosystems, con-
servation of pollinators and soil biodiversity, wise use of
transgenic organisms, and climate change will be incorpo-
rated in agriculture policies and plans” (Government of
Pakistan 2015b). However, evidence from the National
Food Security Policy suggests this aim has not been fully
achieved. Although there are ambitions in the Policy for
more sustainable agriculture practices, no specific meas-
ures are outlined to achieve these ambitions—the policy
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Table 1 Relevant national policies in Pakistan

Document Addresses climate  Addresses ISM Includes
adaptation coordinated ISM &

CCA actions

Climate change policy (2012) Yes Yes Yes

Framework for implementation of climate change policy 2014-2020 (2013) Yes No No

5th national report to CBD to cover progress on Aichi biodiversity targets No Yes No

2010-2020 (2014)

National biodiversity strategy and action plan 2017-2030 (2015) Partially Yes Partially

National forest policy (2015) No Yes No

Nationally determined contribution (2016) Yes No No

Technology needs assessment action plan and project ideas (2017) Yes No No

Climate change act (2017) Yes No No

National food security policy (2018) Partially Partially No

calls for greater promotion of climate-smart agriculture
(CSA) and integrated pest management (IPM), but does
not detail any specific means of achieving this.

The National Climate Change Policy calls for govern-
ment agencies to ensure that ecosystem-based adaptation
is part of an overall climate change adaptation strat-
egy at all levels (Government of Pakistan 2012). It also
includes the strongest areas of interlinkages between cli-
mate change adaptation and ISM, encouraging “empirical
research of flora and fauna in the context of their responses
to current and historic climate changes’, and encouraging
the use of primarily indigenous tree species for afforesta-
tion activities. But beyond such words of encouragement,
no specific measures are set out to achieve these aims
in the policy. The Framework for Implementation of the
policy which followed fails to address these aspects at all
(Government of Pakistan 2013).

One of the major issues in Pakistan is that measures
outlined in the policies and strategies reviewed appear
to have had limited implementation. The most recent
report to the CBD in 2014 highlighted that more than
half (76/134) of all the actions outlined in the 2000 Bio-
diversity Action Plan had not been implemented at all,
with Action 6.6 ‘Control of exotic invasive alien species’
marked as ‘not done’ (Government of Pakistan 2014).
Similarly, it is difficult to identify that any of the measures
outlined in the climate change Technology Needs Assess-
ment have been actioned since publication in 2017, or the
Framework for Implementation of the Climate Change
Policy since its publication in 2013. However, as no mon-
itoring and reporting documentation for these strategies
are publicly available, it is challenging to determine pro-
gress with any clarity.

Furthermore, there are inconsistencies both within and
between existing policies and plans. For example, the
Climate Change Policy (2012) calls for the prioritisation

of indigenous tree species for afforestation projects and
to prioritise the enhancement of natural ecosystems,
but also states it will “Promote farm forestry practices
by planting multipurpose fast-growing species to meet
the needs for timber, fuel wood and fodder for livestock’,
which tend to be non-native, grown in monoculture sys-
tems, and can be a way that non-native species become
established and invasive in new environments. They can
also threaten native grasslands which hold greater biodi-
versity and carbon sequestration potential (Mbaabu et al.
2020; Irwin 2020).

One of the major challenges in implementation of these
national strategies and policies is the fragmented nature
of roles and responsibilities across different levels of gov-
ernances and between agencies at each level. As the Gov-
ernment of Pakistan notes in the National Forest Policy,
“Unfortunately, each department has a system of manage-
ment in isolation from other closely related departments/
disciplines. The contemporary scientific knowledge calls
for taking a holistic approach or ecosystem approach to
better achieve the objective of conservation and sustain-
able use” (Government of Pakistan 2015a). This siloed
approach to managing different natural resource issues
in agriculture, forestry, water, and land creates seri-
ous difficulties for developing and implementing inte-
grated approaches to NAPs and NBSAPs. One of the
key activities of the Action on Invasives programme, led
by the Centre for Agriculture and Bioscience Interna-
tional (CABI), was to support dialogue and engagement
between agriculture and environment bodies in Pakistan
(CABI 2019). Improvements in cross-sectoral coordina-
tion could lead to more effective climate change and ISM
strategies.

One promising area for opportunity in Pakistan is that
it has not yet developed its NAP, and will likely need to
soon draft an updated approach to its 2030 biodiversity
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Table 2 Relevant national policies in Zambia

Document Addresses climate Addresses ISM Includes
adaptation coordinated ISM &

CCA actions

Environmental management act (2011) No Yes No

Water resources management act (2011) Partially No No

2nd national biodiversity strategy and action plan 2015-2025 (2013) Yes Yes Yes

Technology needs assessment (2013) Yes No No

Forests act (2015) No No No

Climate change policy (2016) Yes No No

7th national development plan 2017-2021 (2017) Partially No No

Climate change and gender action plan (2018) Yes No No

GCF readiness support for NAP planning (approved 2020) Yes No No

Nationally determined contribution (2020) Yes No No

targets following the CBD COP15 event in China in 2022.
As the Climate Change Authority has overall responsibil-
ity for both the NBSAP and the Climate Change policy
and the development of any national adaptation plans
and strategies, there exists a clear opportunity to ensure
that future national strategies are aligned and comple-
mentary. In 2021, CABI has been supporting the Pakistan
Ministry of Climate Change to develop a new National
Invasive Species Strategy and Action Plan (NISSAP).

Each of the documents reviewed highlight the impor-
tance of Provincial governments in the implementation
of national policies, and each makes commitments to
improve coordinated action between and across differ-
ent levels of governance in the country. The National For-
est Policy explicitly states that the national Government
“shall support provinces in remedial actions including leg-
islation for control of invasive alien species” (Government
of Pakistan 2015a). This demonstrates a clear legislative
mandate and enabling environment for coordinated,
localised action on tackling invasive species and climate
change.

Zambia

Zambia is highly vulnerable to climate change hazards
and impacts from invasive species. Rainfed, subsistence
agriculture is the primary sector in Zambia, account-
ing for more than two-thirds of all employment, and is
extremely vulnerable to both acute and chronic (i.e. slow-
onset) climate change hazards, particularly droughts,
extreme precipitation, and increasing average tem-
peratures, which have been increasing in frequency and
severity in recent years (Government of Zambia 2016a;
USAID 2016). Zambia is ranked as the 136th country in
the Global Adaptation Index, with a high vulnerability to
climate change impacts, and a low level of ‘readiness’ to
cope with the expected impacts, with vulnerabilities in

agriculture and biodiversity highlighted as particularly
severe (ND-GAIN 2021d).

Zambia is also facing significant loss and degradation
of ecosystems and biodiversity (ibid). Invasive species
have been identified as the second greatest driver of bio-
diversity loss and degradation after agricultural expan-
sion (Mateba et al. 2018). The most prominent invasive
species in Zambia are water hyacinth, Salvinia molesta
(Kariba weed), Tithonia diversifolia, Lantana camara,
and Mimosa pigra (Government of Zambia 2015; Mateba
et al. 2018). In recent years, Fall Armyworm (FAW) (Spo-
doptera frugiperda) has become a highly destructive
invasive pest in Zambia, causing average losses of 35% of
maize yields in 2018 (CABI 2018).

The national policies, plans, and strategies for Zambia
reviewed for this study are detailed in Table 2:

The climate change policy environment is well devel-
oped in Zambia, having received external support to
develop a number of climate action policies and plans in
recent years. It has also recently received approval from
the Green Climate Fund (GCF) for support to develop a
National Adaptation Plan (GCF 2020a). However, earlier
support from 2015 to 2019 from the UN-FAO to develop
an agriculture sector-specific NAP (UNDP 2018; Shula
2018) (referred to as the ‘Ag-NAP’) does not appear
to have resulted in any clear sectoral adaptation plan,
although it is possible that the preparatory work under-
taken to date could feed into the development of the
overall NAP. It is not evident that issues related to ISM
were considered in the consultation processes for the
Ag-NAP support project. The GCF Readiness Support
proposal highlights that “there is no clarity on the link-
ages and mandates of the national coordinating structure
... across provincial, district and community level climate
actions” (GCF 2020).
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The policy environment for ISM is more limited, with
the NBSAP the only strategy to directly address the issues
of invasive species in Zambia, although the Environmen-
tal Management Act does include a provision for “the
prevention of the introduction of, control or eradication of
invasive alien species which threaten ecosystems, habitats
or species” (Government of Zambia 2011).

Other policies and strategies do consider biodiversity
and ecosystem management more broadly, but several
do not consider climate change adaptation or ISM at all,
including the National Strategy to Reduce Deforestation
and Degradation, Agriculture Lands Act, and Wildlife
Act.

This multitude of policies, acts, and plans—often
with overlapping areas of responsibility and differing
approaches and areas of focus—in addition to several
externally-funded climate adaptation projects (UNFCCC
n.d.), creates a complex policy environment in Zambia.
As Pardoe et al. (2020) highlight, these overlapping and
often competing areas of responsibility across differ-
ent government departments and agencies has resulted
in muddled and confused planning and coordination
around climate change in Zambia, where “external
resources may promulgate turf wars and battles to secure
responsibility for the climate change agenda in order to
secure access to a funding stream’.

Nonetheless, there are several potential areas for
greater coordination between climate change adapta-
tion and ISM. The basis for this is already established in
the second NBSAP, where the interrelationship between
climate change hazards and invasive species hazards is
recognised, such as “Rising temperatures are foreseen to
negatively affect both crop and livestock productivity ...
and associated diseases and pest burdens that are likely to
occur as a result” (Government of Zambia 2015). Moreo-
ver, some areas of integrated actions are already outlined,
including aims to “Promote the cultivation of land races
known to be resilient to pests, diseases and drought’, and
support for ‘“traditional knowledge, innovations, and
practices and local communities” for conservation of
biodiversity, climate adaptation, and ISM (ibid). Impor-
tantly, the GCF Readiness Support for NAP planning for
Zambia notes that the process and outcomes should align
with, and support the implementation of, Zambia’s sec-
ond NBSAP strategy (GCF 2020a).

Implementation of the aims set out in the NBSAP
appears to have been very limited so far, with no clear
evidence that any objectives have been achieved, or that
this strategy is a core aspect of government policy-mak-
ing. For example, the NBSAP includes an objective that,
“By 2020, biodiversity values have been integrated into the
Seventh National Development Plan (SeNDP), provincial
and district development plans and planning processes

Page 7 of 15

as well as reporting systems are being incorporated into
national accounting, as appropriate” (ibid), but a review
of the SeNDP reveals no consideration of biodiversity
or ISM, and no evidence that biodiversity reporting
systems have been incorporated into national account-
ing (Government of Zambia 2017). Implementation is
likely weakened by the fragmentation of institutions
and departments responsible for implementation across
eleven Ministries (Mwitwa et al. 2018).

Throughout the documents reviewed for Zambia, there
emerged a strong focus on community empowerment.
The Climate Change Policy includes measures to “pro-
mote stakeholders’ participation and partnerships that
integrate climate change in natural resources manage-
ment at all levels” (Government of Zambia 2016a), which
is echoed in the GCF Readiness Proposal (GCF 2020a);
while the NBSAP calls for the promotion of “platforms
for the discussion of scientific biodiversity information
exchange and using existing structures such as the Com-
munity Based Natural Resources Management Forum”
(Government of Zambia 2015); the SeNDP will “pay par-
ticular attention to promoting inclusive participation of
women, the youth and other special groups in governance”
(Government of Zambia 2017), and this is also reflected
in the Climate Change Gender Action Plan, which states
an intention to “create community climate information
centres to enable both urban and rural women farmers
to access climate information” (Government of Zambia
2018). In addition, the Protection of Traditional Knowl-
edge Act includes measures to “confer rights on tradi-
tional communities, individuals and groups and promote
the conservation and sustainable utilisation of the coun-
try’s biodiversity resources” (Government of Zambia
2016b).

Ghana
Ghana is considered extremely vulnerable to climate
change impacts, including droughts, floods, rising sea
levels, loss of biodiversity, desertification, and shortened
growing seasons. The north of the country and central
‘transitional zone’ are particularly vulnerable to climate
change hazards (Government of Ghana 2010b). Ghana
is ranked as the 109th country in the Global Adapta-
tion Index, with a high vulnerability to climate change
impacts, and a low level of ‘readiness’ to cope with the
expected impacts. It is the highest-ranked country of
those reviewed for this study, but is considered particu-
larly vulnerable to climate change impacts in the agricul-
ture sector (ND-GAIN 2021b).

Droughts are a major problem for the northern and
coastal savannahs, with increasing significance for the
transitional zone. Agriculture is the primary sector



Casey CABI Agriculture and Bioscience (2022) 3:10 Page 8 of 15

Table 3 Relevant national policies in Ghana

Document Addresses climate Addresses ISM Includes
adaptation coordinated ISM &

CCA actions

Environmental sanitation policy (2010) No Partially No

National climate change adaptation strategy 2010-2020 (2010) Yes No No

Climate change policy (2012) Yes Partially Partially

National environmental policy (2012) No Yes No

Ghana national REDD + strategy (2015) No No No

Climate change master plan: 2015-2020 (2015) Yes Partially Partially

National spatial development framework 2015-2035 (2015) No No No

Nationally determined contribution (2015) Yes No No

National biodiversity strategy and action plan (2016) No Yes No

National CSA & food security action plan 2016-2020 (2016) Yes Partially No

Ghana's national adaptation plan framework (2018) Yes No Partially

National invasive species strategy and action plan for Ghana 2020-2030  No Yes Partially

(2020)

in Ghana, and the most vulnerable to climate change
impacts. Rising temperatures and variable precipitation
threaten both cocoa farmers in the south, and subsist-
ence farmers in the north, while land degradation deser-
tification is an increasing problem in the transitional
zone (Government of Ghana 2010b).

Climate change impacts are also causing issues related
to invasive species and biodiversity. Nearly 300 indig-
enous crop varieties are nearing extinction, land degra-
dation is weakening ecosystem defences against invasive
species, and natural carbon sinks are being lost (Govern-
ment of Ghana 2016). The most common and damaging
invasive species include Fall Armyworm (Spodoptera
frugiperda), Bactrocera dorsalis (fruit fly), Brousson-
etia papyrifera (Paper Mulberry), Chromolaena odorata
(Acheampong weed), and Eichhornia crassipes (water
hyacinth) (CABI and EPA 2020). The proliferation of
these invasive species has led to significant loss of native
biodiversity resulting in the degradation of ecosystems
and a decline in ecological services (Government of
Ghana 2016).

The national policies, plans, and strategies for Ghana
reviewed for this study are detailed in Table 3:

Ghana has a well-developed policy base for climate
change adaptation with several specific policies, plans,
and strategies. Climate change considerations are also
reasonably well mainstreaming into other sectoral poli-
cies, reflecting the significant hazard climate change
poses to Ghana now and in the coming years. National
coordination on climate adaptation action has been
enhanced through the establishment of a specific Unit
within the Environmental Protection Agency, as well
as a National Climate Change Committee hosted by

the Ministry of Environment, which coordinates action
with climate change departments in other key ministries
including forestry and agriculture, while the National
Development Planning Commission (NDPC) coordinates
district-level adaptation planning (Antwi-Agyei et al.
2018; Government of Ghana 2018).

Policies addressing ISM are less prominently integrated
into national and local planning processes, although the
recently formulated National Invasive Species Strategy
and Action Plan (NISSAP) aims to address this as one of
its core aims (CABI and EPA 2020). The National Envi-
ronmental policy highlights the growing threat of aquatic
weeds in the Volta River Basin, among other issues (Gov-
ernment of Ghana 2012), but does not set out specific
measures for tackling invasive species risks; while the
Environmental Sanitation Policy includes only a declara-
tion that, “District Assemblies shall make arrangements,
both directly and through the private sector, for the effec-
tive and continuous control of insect vectors and pests”
(Government of Ghana 2010a), with no specific measures
to support this at a national level.

The NBSAP includes three targeted short term (2016—
2020) objectives for ISM, including developing a national
ISM system by 2017, a communications protocol for
a pest early warning system (EWS) by 2018, and a spe-
cific ISM policy and strategy to be developed and imple-
mented, also by 2018 (Government of Ghana 2016). The
latter target has been developed in the form of the NIS-
SAP, while some action has been taken on the other two
targets.> The NBSAP highlights the challenges of imple-
mentation, stating that, “Although biodiversity issues are

% Confirmed through a comment from the Ghana Environmental Protection
Agency.
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captured in the National Development Agenda, the level
of coordination within and among the various actors
(public, private and civil society) is generally very poor ...
Additionally, many of the institutions involved in biodi-
versity governance, at both the national and sub-national
levels, have weak capacities”

There are minimal interlinkages between ISM and cli-
mate adaptation in the documentation reviewed. Where
it does exist, it is primarily at a situation analysis level—
identifying the relationships between climate change and
pest risks, for example—but not at the action and imple-
mentation level, such as in the NISSAP.

There are overlaps in approaches to sustainable eco-
system management and governance, which may present
opportunities for integrating coordinated action on ISM
and building adaptive capacity to climate change, par-
ticularly where there are common implementing respon-
sibilities at decentralised levels. The NAP Framework
states that “adopting an ecosystem approach will align
Ghana’s NAP process with [the] CBD Strategy” (Govern-
ment of Ghana 2018). As the NAP process is being led by
the Environmental Protection Agency, which also over-
sees actions on ISM, and is developing a sectoral NAP for
agriculture (NAP Global Network 2021), there is signifi-
cant scope for high-level coordination and integration of
approaches.

Meanwhile, the National Climate Change Master Plan
calls for “more emphasis on community-based natural
resource management; this, with appropriate economic
incentive measures, will result in true ecosystem-based
adaptation”; and to “Develop intensive community moni-
toring systems for disturbances such as degradation, wild-
fire and pest infestation to maintain the integrity of forest
ecosystems” (Government of Ghana 2015).

In a similar vein, the National Environmental Policy
includes an objective to “encourage involvement of local
communities inside and outside protected areas in the
planning and management of such areas” (Government
of Ghana 2012). The NISSAP also includes local capac-
ity development and prioritising and ecosystem-based
approach to ISM (CABI and EPA 2020).

An additional area of commonality is the strong
focus throughout the national strategies on food secu-
rity. While none of the specific food security measures
included in the strategies make an explicit connection
between enhancing adaptive capacity to climate change
and ISM, both are critical issues which can severely
undermine food security, as is recognised in the National
Climate-Smart Agriculture and Food Security Action
Plan (Essegbey et al. 2015).
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Kenya
Climate Change is a major threat to people’s liveli-
hoods and the economy in Kenya. Acute hazards includ-
ing severe drought, flash floods, extreme winds, as well
as rising temperatures, all pose serious dangers. Kenya
is already facing these threats, and it is anticipated that
these impacts will become increasingly acute by 2030.
In addition, the National Climate Change Action Plan
highlights the risks of slow-onset hazards, noting that,
“Rainfall patterns have changed, with the long rainy sea-
son becoming shorter and dryer and the short rainy season
longer and wetter. Overall annual rainfall remains low,
[and] the long rains have been continuously declining in
recent decades” (Government of Kenya 2018b). Kenya is
ranked as the joint 152nd country in the Global Adapta-
tion Index (level with Pakistan), with a high vulnerability
to climate change impacts, and a low level of ‘readiness’
to cope with the expected impacts (ND-GAIN 2021a).

Invasive species also pose growing threats to Kenya’s
economy and food security, with nearly 100 non-native
species identified across the country (Government of
Kenya 2021). In particular, the damage to crops caused
by Fall Armyworm since 2016 has been devastating for
smallholder farmers (Government of Kenya 2019). Fur-
thermore, the proliferation of non-native aquatic flora
and fauna (e.g. water hyacinth) threatens sustainability
of the indigenous species and the proper functioning of
ecosystem services (Government of Kenya 2017). Inva-
sive plants such as Prosopis juliflora and Opuntia stricta
(a cactus) have grown uncontrollably from their initial
areas of introduction and wreaked havoc in grazing lands
and have led to serious landscape degradation (Mbaabu
et al. 2020), while more recently the noxious weed, Par-
thenium hysterophorus, has spread rapidly, threatening
native biodiversity (Government of Kenya 2021).

Agriculture remains the dominant economic sector in
Kenya, contributing to one third of national GDP, and an
additional 27% GDP through associated value chains and
services. It also employs over 70% of the rural population
across the country (Government of Kenya, Agriculture
Sector Transformation and Growth Strategy 2019-2029,
2019). Over 7.2 million people who live in the arid and
semi-arid areas (ASALs) are chronically food insecure,
primarily due to the impacts of climate-driven hazards,
particularly drought (ibid).

The national policies, plans, and strategies for Kenya
reviewed for this study are detailed in Table 4:

The policy environment for climate change adaptation,
ISM, and natural resource management is highly com-
plex. There are multiple areas of overlapping policies,
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Table 4 Relevant national policies in Kenya

Document Addresses climate  Addresses ISM Includes
adaptation coordinated ISM &

CCA actions

National biodiversity strategy and action plan (2000) No Yes No

Agriculture sector development strategy 2010-2020 (2010) Partially Yes No

Technology needs assessment: technology action plan (adaptation) (2013) Yes No No

Kenya nationally determined contribution (2015) Yes No No

National adaptation plan 2015-2030 (2016) Yes No No

Climate change act (2016) Yes No No

National climate change framework policy (2016) Yes No No

Community land act (2016) No Partially No

Climate smart agriculture strategy 2017-2020 (2017) Yes Partially Yes

National climate change action plan 2018-2022 (2018) Yes No No

National biodiversity strategy and action plan 2019-2030 (draft, 2018) No Yes No

Agricultural sector transformation and growth strategy 2019-2029 (2019) Yes Yes No

Kenya vision 2030—third medium-term plan 2018-2022 (2019) Yes Partially No

TWENDE: ecosystem based adaptation in Kenya's arid and semi-arid range- Yes Partially No

lands—GCF proposal (approved 2019)

Plant protection bill (2020) No Yes No

6th national report for the CBD (2021) Partially Yes No

acts, strategies, and plans, which are further compli-
cated by the devolution of many areas of responsibility to
county governments in recent years. There are so many
overlapping and competing objectives that it is difficult to
identify which are current and take precedence.

This is made even more challenging by there being no
clear synergies and complementarity between different
strategies—for example the Agriculture Sector Trans-
formation and Growth Strategy 2019-2029 (Govern-
ment of Kenya 2019) includes many references to CSA,
but makes no mention of the Climate Smart Agriculture
Strategy 2017-2026. As can also be identified with these
two strategies as an example, there are inconsistent and
overlapping implementation period for many plans and
strategies.

This is further exemplified by the Kenya Vision 2030
Third Medium Term Plan (MTP3) for 2018-2022 call-
ing for the development of a CSA strategy—despite one
already existing—and listing a range of potential poli-
cies and acts, including some related to ISM, but failing
to note that similar strategies already exist (Government
of Kenya 2018c). Moreover, the MTP3 does not directly
consider the many plans, policies, strategies, and large
national programmes which existed at the time of its
development when setting out plans for the implemen-
tation period and the prioritisation of objectives. As
the Kenya Vision 2030 is the overarching guiding docu-
ment for national development planning, this creates an

incoherent approach for issues related to climate change
adaptation, ISM, and other related areas.

A new NBSAP covering the period 2019-2030 was
drafted in 2018, but has not progressed beyond its draft
form and has not been officially ratified or submitted to
the CBD (NEMA, n.d.). The only official NBSAP submit-
ted to the CBD is the first strategy from the year 2000.
The 2019-2030 draft recognises the interrelationship
between climate change and biodiversity as part of the
situation analysis, and the need for coordinated action
on both issues. But it does not set out a clear means of
achieving coordinated action, beyond stating that the
NBSAP should be a ‘living document’ and regularly
updated to reflect the changing climatic conditions (Gov-
ernment of Kenya 2018a). It also has surprisingly little
related to ISM, despite this being the primary strategy for
addressing invasive species issues in Kenya.

Weak implementation and poor coordination within
and between different areas of government and across
policies are highlighted as major challenges in several
documents. The CSA Strategy notes that, “Weak polices,
legislations, enforcement, and overlap of mandates among
institutions involved in regulation, coupled with poor
coordination and collaboration among institutions and
stakeholders in climate smart agriculture (CSA), have
contributed to the country’s inability to effectively address
[climate] vulnerability” (Government of Kenya 2017).

Commenting on the myriad national and local bodies
with responsibilities for controlling invasive pests, the
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Agriculture Sector Development Strategy 2010-2020
notes that, “With so many bodies, there is the risk of inef-
ficiency, duplication of effort and over-regulation of the
agricultural sector” (Government of Kenya 2010). This
was echoed in a review of the ISM system in Kenya in
2019 (Williams and Constantine 2019). Moreover, the
Plant Protection Bill (which is still under development)
will establish a new national Plant Health Standing Tech-
nical Committee, a new National Plant Health Emergency
Response Unit, and two new Plant Health Protection
Funds—one national, one county-level (Government of
Kenya 2020). But there has been improved dialogue on
ISM between national government entities, businesses,
agricultural organisations, and research organisations in
recent years (Williams and Constantine 2019).

Most of the documents reviewed consider the impacts
and challenges of both climate change and ISM, particu-
larly in the situation analysis sections, and most also set
out plans to address both issues to a greater or lesser
extent. However, coordinated action and processes to
address both adaptation ISM are only detailed in the
CSA Strategy which highlights the importance of natural
resource management strategies that consider the range
of biotic and abiotic stresses and hazards in agriculture,
and mechanisms for addressing natural resources use
and governance conflicts which may emerge (Govern-
ment of Kenya 2017). The Agriculture Sector Transfor-
mation and Growth Strategy for 2019-2029 sets out the
dual challenges of ISM and climate change in the opening
paragraph, but proceeds to treat them as separate issues,
although it does state that developing early warning sys-
tems will be a ‘flagship’ strategy for each issue, so there is
potential for some integration.

As a result of devolution, many areas of implementa-
tion of these national approaches lie with the County
governments. While this adds considerable complexity to
the national picture, with County governments needing
to develop their own legislation to enact these policies,
and often lacking the capacity to do so (Government of
Kenya 2021), it does also open up opportunities for local-
ised action and improved coordination between ISM and
climate change adaptation. For example, community-
based natural resource management initiatives in Kenya
seek to empower communities to enable them share in
the rights and responsibilities of management and utili-
zation of natural resources with the government (ibid).

Analysis

This section provides analysis the findings from across
each of the four countries in relation to the three research
questions.
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What are the commonalities and differences in approaches
in policies?

While there is some mention of ISM in national climate
plans and policies, they are a minor aspect and given
comparatively little attention. Similarly, climate change
is rarely mentioned in ISM-specific documents, but it is
in terms of broader biodiversity plans. Moreover, ISM
units/specialists are not listed as being stakeholders in
any of the countries’ climate change planning policies
or stakeholder engagement processes. Climate change is
seen as something that can and should be mainstreamed
(to a greater or lesser degree) across most sectors and
ministries, whereas ISM is typically found in agriculture,
forestry, environment, and trade, and delegated to spe-
cific specialist units.

Moreover, all climate policies and national develop-
ment strategies, as well as some invasive species man-
agement plans, include ambitions to improve gender
equality and women’s empowerment, and engagement of
youth.

Policies in Kenya and Zambia in particular focus on
the role of local governance systems in interpreting and
implementing the national frameworks and policies, and
highlight the need for inclusive consultative processes to
achieve this. Policies in Ghana also mention the role of
local governance systems, but to a lesser degree; while in
Pakistan the differentiated areas of governance between
national and regional governments are clearly outlined,
but there is less guidance provided for regional govern-
ments compared to Kenya.

Pakistan, Kenya, and Zambia all place a great empha-
sis in both climate and ISM related policies and strategies
on building resilience to biotic and abiotic stresses, and at
least conceptually build action plans around this theme.
In Ghana, policies generally have a much greater focus on
economic growth opportunities.

To what degree do each of these policy areas consider
both adaptation and ISM?
Across all four countries, the documents reviewed often
consider both climate change adaptation and invasive
species management in the situational analysis, particu-
larly in relation to food security. But aside from some
minor activities, there is little consideration of the spe-
cific technical responses which achieve win—win results
for both climate adaptation and ISM, nor of processes
and governance systems to act in coordinated ways to
address these two major food security threats.
Decentralised and local governance mechanisms are
prioritised by ISM strategies, climate adaptation plans,
forestry and biodiversity management policies, as well as
national development plans. There appear to be strong
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opportunities for more coordinated efforts at this ‘meso’
level for natural resource governance and planning which
could address both ISM and climate adaptation simulta-
neously, with the same cohort of stakeholders, and pos-
sibly also with common budget allocations.

The greatest area of interlinkages is in natural resource
management, including spatial planning, land manage-
ment, conservation, and sustainable agro-industry SMEs
(e.g. manufacturing and retailing low-risk plant health
products, including biopesticides and biofertilizers), as
well as in integrated ecosystem-based adaptation (EbA)
and Community-based Adaptation (CbA) technical
approaches. Guidance from the FAO outlines the ways in
which locally-led EbA approaches can be highly effective
in enhancing adaptive capacity, particularly in agricul-
ture, while simultaneously supporting the resilience and
biodiversity of natural ecosystems through the promo-
tion of native species and ISM (FAO 2020b).

What are the opportunities for more integrated
approaches? And what benefits would these bring?

The greatest area of potential for technical interlinkages
lies in the development and promotion of early warning
systems. In national policies, these are primarily focused
on weather-related extreme events (flooding, drought,
cyclones, and landslides), but there is scope to extend this
to pest and disease outbreaks, and to address the root-
causes of climate vulnerability which exacerbate risks,
such as invasive plants depleting water availability and
destabilising soils.

Protecting ecosystems from the threats of climate
change and invasive species is crucial to supporting their
proper functioning and maintaining biodiversity. Recent
moves to integrate the value of ecosystems and their
services into economic accounting—such as the System
of Environmental-Economic Ecosystem Accounting,
launched in 2021 by the UN (2021)—could act as a frame-
work for national governments for integrated approaches
to protecting vulnerable ecosystems, and ensuring suffi-
cient budgetary support is allocated to related activities.

Given both ISM and climate adaptation issues and
solutions are both highly variable and context-depend-
ent, the focus on coordinated action at the meso-level
of governance appears to be a ‘sweet spot’ for integrated
planning and action. The need to value local perspective
in invasive species management and climate adaptation is
crucial to developing appropriate strategies which mini-
mize trade-offs (Tebboth et al. 2020).

Approaches supporting local governance would align
well to the recently-launched ‘principles of locally-
led adaptation’ (Soanes et al. 2021) which have been
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endorsed by more than 40 governments (IIED 2021),
and the renewed focus on ‘nature-based solutions’
(NbS) which will be prioritised at COP26 in 2021
(UNFCCC 2020). Martin et al (2021) found that critical
enablers of NbS include coordination across multiple
scales of governance, participatory engagement of local
stakeholders, and financing community-led implemen-
tation of prioritised activities.

The policy support for improved women’s empow-
erment and economic opportunities for youth could
link to ISM practices too, as a common area of work to
empower women in agriculture and forestry in man-
aging the land and associated activities in a sustain-
able, climate-resilient way, and enhance economic
empowerment for youth through associated business
opportunities.

Based on these findings, Fig. 1 demonstrates a poten-
tial process for enhanced coordination in invasive species
management and climate change adaptation planning.

Conclusions

This study has found that there is currently minimal
integration between climate change adaptation and
invasive species management policy and strategy areas,
and little overlap in implementation systems and tech-
nical approaches. It has also identified that sub-national
planning and governance systems are an optimal area
for increased harmonization of policy and practice to
facilitate locally-led climate adaptation and area-spe-
cific responses to invasive species hazards.

Although these two issues of biotic and abiotic
stresses both pose serious threats now and in the future
to food security, ecosystem integrity, and water avail-
ability for the same stakeholders—particularly small-
holder farmers—they are treated as separate issues in
current policy and practice in the four countries stud-
ied. Ultimately, there is little evidence that there would
be significant avoidance of duplicated activities through
more coordinated action and strategies; but there may
be greater policy coherence—and potential for greater
financing for ISM—through climate adaptation fund-
ing, particularly in the areas of natural resource man-
agement, and early warning systems.

As countries look to develop new biodiversity action
plans, and submit enhanced climate action NDCs to
meet Paris Agreement goals, there is an opportunity for
more coordinated policy approaches and implementa-
tion strategies for these two intrinsically linked areas of
natural resources management, which could be under-
pinned by frameworks such as the UN System of Envi-
ronmental-Economic Ecosystem Accounting.
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