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1 Executive Summary 

There is an increasing awareness of the impacts of plant pests and diseases in the natural 
environment in recent years, most noticeably on tree species. For example, ash dieback, 
caused by the fungus Hymenoscyphus fraxineus, is a very visible reminder in our landscape 
of the dangers associated with the introduction of exotic pest and pathogen species (Coker, et 
al., 2019). Tree health issues are high profile, and symptoms are usually noticed quickly, but a 
new unwanted species on a smaller plant (e.g., heather, blaeberry, etc.) may take a lot longer 
to discover and manage (Mitchell, 2023). 
 
Plant pests and pathogens can be inadvertently introduced into new areas in several ways. For 
example, on or in plants, growing media, wood products, and soil (i.e., on unclean footwear, 
tools and machinery). This is particularly important for conservation projects in the wider 
environment (e.g., plant relocations, translocations, habitat creation and habitat restoration) 
because the inadvertent introduction of an unwanted species during the work can completely 
negate the well-intentioned activity. It is therefore imperative that those working in the wider 
environment (i.e., our semi-natural habitats) are aware of the biosecurity risks associated with 
the work that they intend to carry out. There are a number of information resources available, 
such as Defra’s Plant Health Information Portal, but it is sometimes difficult for those not 
familiar with biosecurity to learn what specific actions they need to take to reduce risk in their 
particular context.  
 
This project therefore aimed to work with stakeholders in various sectors (e.g. land managers 
and conservation practitioners) to produce a resource that leads users through a process which 
culminates in the production of a biosecurity plan which is bespoke to the stakeholder’s 
proposed project. We called this resource the Plant Health Biosecurity Plan (PHBP) template. 
 
The PHBP is an initial attempt to provide users with a thorough, useful resource that supports 
the creation of a biosecurity risk assessment before they start working in the natural 
environment. This presents a significant step forward in the protection of sensitive habitats 
from the introduction of unwanted organisms. In addition, several elements of the PHBP are 
cross cutting and relevant to general site biosecurity, making them applicable to many other 
areas, such as invasive non-native species management, island biosecurity (i.e., seabird 
protection) and animal health, i.e., all unwanted organisms. 
 

1.1 Findings 

Previous work carried out by the PHC identified that stakeholders need assistance to 
understand the biosecurity risks associated with their specific activities, and therefore how to 
mitigate them. In particular, a recent Plant Health Fellowship (Mitchell, 2023), which 
surveyed 224 stakeholders and found that those involved in habitat restoration and creation 
often did not have a thorough understanding of biosecurity and the risks posed by the work 
that they were involved in. 
 
There is currently a range of biosecurity resources available, many have been produced over 
time, in many different places, and for many different contexts. This is not helped by the 
separation in policy areas between plant health, animal health and invasive species 
management. It is therefore challenging for those not familiar with biosecurity to write a 
biosecurity risk assessment for their proposed work because this is not something that has 
been widely done in the past and therefore there is no specific training available.  
 
The PHBP cuts through this potential confusion, presenting a biosecurity resource which is 
applicable to the majority of contexts across Scotland’s wider environment. 
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The PHBP aims to balance the detailed information set out in the fields within the template 
with the need for critical thinking. Those completing a PHBP need to think critically about the 
potential biosecurity risks posed by their work when filling out the plan. We have provided 
examples and extra information in order to guide users, particularly those who are new to 
biosecurity, with a view to help them to consider how they can improve their approach to 
biosecurity, based on the risks that they are encouraged to investigate.  
 

1.2 Recommendations 

• The PHBP should be widely promoted across the natural environment sector through 

webinars, talks, and newsletters as well as through attending practitioner facing events. 

• Strengthening governance of plant health in the natural environment is required to 

administer and oversee plant health activity across Scotland’s iconic landscapes (in line 

with Scottish Government’s commitment in the Scottish Plant Health Strategy 2024-2029 

to designate formal responsibility in this area). 

• The PHBP should be considered for use across policy areas (i.e., plant health, animal 

health, invasive species) to ensure that there is one approach to prevent the introduction 

and spread of all unwanted organisms. 

• The PHBP should be part of the application process for funding for work in the natural 

environment (e.g., NatureScot’s Nature Restoration Fund projects) so that applicants can 

assess and provide evidence that the potential biosecurity impacts of their proposed work 

have been systematically addressed. 

• Much more awareness raising of biosecurity implication in the wider environment needs 

to take place. Many people working in conservation are unaware of the potential negative 

impact of their work.  

• Create and promote training courses in biosecurity risk assessments for those working in 

the natural environment. 

• More consideration of how to deal with any plant pest and disease outbreak in the natural 

environment needs to be undertaken by policy makers, e.g. running scenario exercises and 

providing information for practitioners on how to fill in the section on Incursion / 

Outbreak Response in the PHBP  

• The PHBP template presented as an output of this project is a first version – in line with 

all effective standards and/or templates, the PHBP template should be assessed and 

reviewed accordingly based on user-feedback and to ensure new evidence is incorporated. 

• Stakeholders suggested that the PHBP template could be made much more effective if it 

was an online resource. Once an authority is identified to take ownership of the template, 

converting it into an online resource would be relatively straightforward. 
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2 Introduction 

The impacts related to the increased incidence of introduced plant pests and pathogens into 

GB over the last 30 years is well documented (Brasier, 2008; Potter & Urquhart, 2017; Spence, 

et al., 2020; Bebber, et al., 2024). This phenomenon has triggered significant responses within 

the agricultural, horticultural and forestry sectors, with many resources available for 

stakeholders related to pests relevant to their sectors. Most resources are online but others are 

available as leaflets, posters and other publications. Perhaps the most extensive online 

resource is the UK Plant Health Risk Register (UKPHRR) which is a searchable database that 

contains more than 1400 pest species and can be used to understand specific risks to a sector, 

organisation or business (Baker, et al., 2014). However, the natural environment sector and 

associated regulatory frameworks have lagged behind in this process with priority often given 

to crops/species of commercial importance. In addition, work in the natural environment 

(e.g., plant relocations, translocations, habitat creation and habitat restoration) is fragmented 

with projects often being carried out by small disparate groups over large landscapes with no 

oversight from a single governmental body. 

 

Scotland’s important native tree species are well represented within pest risk assessments 

(e.g., the UKPHRR), however, other plants of conservation concern often are not. If the 

Caledonian Pine Forests are taken as an example, Scot’s pine (Pinus sylvestris) threats such 

as Dothistroma needle blight and pine processionary moth, are captured within the UKPHRR, 

but threats from introduced pests and diseases to some of the rare understory plants are not 

(e.g., twin flower (Linnaea borealis)). This is due to a lack of research in this area (i.e., many 

plants are not tested for their susceptibility to specific plant pests), and so a pest risk analysis 

cannot easily be conducted. It is therefore a daunting task for those not trained in plant 

pathology and entomology to assess the pest risks associated with all plant species that 

stakeholders are likely to work with. 

 

Therefore, rather than focussing on specific pest threats, it is more logical to use a “systems 

approach” to biosecurity where each of the processes within a system are examined and risk 

assessed (Parke & Grünwald, 2012; Hester, et al., 2024; Elliot & Yeomans, 2024; Mitchell, et 

al., 2024). For example, if sapling trees are being planted as part of a woodland creation 

scheme, what processes has that plant been subjected to during production and transport that 

are relevant to its biosecurity status. Is it bare-root or within growing media; bare-root being 

lower risk, and the introduction of growing media into the planting site a higher risk. Has this 

growing media been heat-treated at some point and is therefore lower risk; and so on. As a 

practitioner works systematically through this process, the biosecurity risk is assessed and 

understood without the need for expertise in plant pests. This approach has the benefit of 

minimising risks associated with any unknown pests that are yet to be encountered (e.g., a 

novel pathogen species within the growing media of plants being planted).  

 

For professional horticultural establishments, the Plant Healthy Certification Scheme is 

available. This is a set of biosecurity requirements which are set out in a Plant Health 

Management Standard (Plant Healthy Ltd., 2025) and provides a systems approach to, for 

example, a plant production nursery. The certified member is audited annually by an external 

auditor to ensure that they meet the requirements. Plant Healthy Certification is not free of 
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charge and may be prohibitively expensive for a conservation nursery to join, however the 

Plant Health Management Standard (PHMS) is freely available and can be used as a 

framework by any organisation wishing to improve biosecurity standards. 

 

A recent Plant Health Fellowship (Mitchell, 2023), funded by the Scotland’s Plant Health 

Centre of Expertise (PHC), surveyed 224 stakeholders and found that those involved in habitat 

restoration and creation often did not have a thorough understanding of biosecurity and the 

risks posed by the work that they were involved in. Fifty-one percent of participants either 

didn’t know if they had or didn’t have a risk assessment for plant pests when carrying out 

habitat creation/restoration. Further to this, they often did not have a named person within 

their organisation responsible for plant biosecurity. There were also misconceptions about the 

relative risks posed by different potential sources of plant pests and uncertainty about where 

to find the plant pest resources they needed to better understand pest risk. 

 

Given the importance of Scotland’s natural landscapes and the lack of biosecurity knowledge 

and risk assessment within the conservation sector, research has indicated that a resource is 

required to enable those carrying out work in the natural environment to conduct a biosecurity 

risk assessment (Mitchell, 2023). In addition to helping practitioners, this resource could 

provide any licencing or permission-granting body with the assurances that biosecurity has 

been considered during the project development stage, before work starts. 

 

This project was therefore initiated to create a working example of a resource which can be 

used by those carrying out work in the natural environment to demonstrate that they have risk 

assessed their proposed activities. This resource, a Plant Health Biosecurity Plan (PHBP) aims 

to be adaptable to the conservation project to be carried out. It will contain relevant fields that 

relate to requirements of government licencing authorities and thereby support official 

application processes. 

 

Given that biosecurity is new to many stakeholders working in this sector, the PHBP aims to 

be: a) clear and thorough, b) easy to find and navigate, and c) easy to understand for those 

who are new to pest risk assessment. It provides a basis for those organising work in the 

natural environment to appoint a person who is responsible for plant biosecurity and ensure 

that the plan will be followed throughout the duration of the project. This planning template, 

by promoting robust biosecurity measures, will underpin the positive impact of conservation 

projects by helping protect plant health in the wider environment. 

 

2.1 Aim and Objectives 

Aim: 
 

• Develop an easily useable resource which will enable those working in the natural 

environment to create a plant health biosecurity risk assessment.  

Objectives: 
 

• Consult with statutory bodies to understand how a biosecurity risk assessment may 

support current licensing/permission granting processes. 
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• Engage with land managers and conservation practitioners to establish how the resource 

created can be most useful to them. 

 

• Improve the biosecurity outcomes for the natural environment through the introduction 

of a risk assessment resource and raise plant health awareness with those working in the 

natural environment. 
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3 Methods 

3.1 Literature review 

We conducted a literature review during January and February 2025 to find as many 

published biosecurity risk assessments as possible to ensure that the resource produced here 

is as widely applicable as possible without duplicating previous work by others. We included 

a search of international biosecurity risk assessments to identify any areas not previously 

considered in GB risk assessments. 

 

The search terms used (in the Google search engine):  

biosecurity risk assessment 

biosecurity toolkit 

biosecurity toolbox 

biosecurity resource 

Natural environment biosecurity AND plants 

Conservation biosecurity AND plants 

Biosecurity AND plants AND resources 

Biosecurity AND plants AND risk assessment 

 

The contents (i.e., the key sections or areas of risk assessed of each of the risk assessments) 

were collated in excel to provide a summary of each risk assessment and a comparison 

exercise. This comparison exercise then fed into the development of the risk assessment (see 

Figure 1), providing useful additions to the resource. Details of some of the risk assessments 

discovered and compared can be found in Section 4.1. 

 

3.2 Stakeholder engagement 

It is important that the resource produced here is as useful for practitioners and managers as 

possible. We therefore conducted a stakeholder mapping exercise to identify potential 

stakeholders via the contacts of the project researchers plus those of the PHC. This data was 

captured in an MS Excel spreadsheet in line with GDPR regulations. Stakeholders were 

contacted via email with a summary of the project aims, and a Teams link for the workshop.  

 

In line with our objectives, 48 stakeholders were contacted from a range of sectors and 

organisations including statutory bodies, NGOs, and conservation practitioners. This included 

representatives from non-plant health areas such as invasive non-native species (INNS) and 

peatland restoration so that a wide range of views could be recorded. 

 

3.2.1 Interviews 

In order to understand the licensing/permissions required to carry out conservation work in 

the natural environment, we conducted Teams meetings with the Statutory bodies 

(NatureScot (including Peatland Action), and Scottish Government) which were recorded for 

analysis. The resulting information was built into the PHBP template (Appendix A). 
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3.2.2 Workshop 

An online workshop was held on Microsoft Teams on 27th March 2025 with 21 participants. 

The research team presented the background to the project and the draft PHBP template (the 

draft was also emailed to attendees beforehand to give them time to familiarise themselves 

with it). Attendees were then given an opportunity to feedback on the PHBP template during 

an open session. We used the following 3 themes as prompts: 

1. Design considerations to ensure the PHBP template fits with existing workflow systems 

(including existing biosecurity measures) and is useful for policy makers / regulators 

(consider INNS and all unwanted organisms) 

2. Biosecurity training resources and information required for those using the Plant Health 

Biosecurity Plan 

3. Views on monitoring, reporting and incursion responses 

The meeting was recorded and transcribed by MS Teams once all attendees had given their 

permission to do so. Further information was gathered using the chat function in MS Teams. 

 

3.3 Developing the Plant Health Biosecurity Plan 

The resource (Plant Health Biosecurity Plan – PHBP) was developed as shown in Figure 1. 

 

 

Figure 1 – The Plant Health Biosecurity Plan template development process. 

 
The initial framework (1st draft box in Figure 1) for the PHBP was taken from the relevant 

requirements set out in the PHMS (Plant Healthy Ltd., 2025). This standard for plant 

biosecurity is widely adaptable to a variety of sites (e.g., plant nurseries, gardens, woodlands, 

sites of special scientific interest, etc.). In addition, information from other biosecurity risk 

assessments identified during the literature review (see section 4.1) were added to the 

framework where relevant (Figure 1 – bottom left). This process aimed to produce a thorough 

risk assessment without it being over onerous to those unfamiliar with biosecurity. 
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This first draft of the PHBP template was discussed at the stakeholder workshop (see 3.2.2). 

The feedback from this workshop (including Teams chat and later emails) was gathered into 

a document and each point was systematically addressed and incorporated into the next draft. 

This draft was recirculated to stakeholders to ensure that any further feedback could be 

captured. 

 

3.4 Case studies 

In order to test the PHBP template, we asked two stakeholders to fill out the template as if 

they were using it for a project or specific application. This was to provide useful feedback on 

the process of completing the template (e.g., how long it takes to fill out and the 

understandability of each section) and to provide real-world examples for those who would be 

filling out the template in the future. 

 

Case study 1 – completed by a team that is carrying out peatland restoration projects across 

various sites in Scotland. This shows the use of the PHBP as a general risk assessment tool for 

a specific activity over a number of sites. 

 

Case study 2 – a rare plant project at RBGE concerned with the conservation of a native fern, 

Woodsia ilvensis. This case study shows the biosecurity considerations required for plant 

translocations, relocations and habitat creation projects. 
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4 Results 

4.1 A review of the literature 

4.1.1 Biosecurity information currently available in Scotland and GB 

Below we briefly summarize key documents that were consulted to develop our PHBP. 

 

4.1.1.1 Biosecurity best practice for conservation 

The PHC produced a biosecurity guide for those carrying out conservation work in the wider 

environment (Mitchell, et al., 2023). This guide took many aspects from the previously 

completed PHC funded Plant Health in the Natural Environment Fellowship (Mitchell, 2023).  

 

It includes a set of key principles to promote plant health in the natural environment: 

 

• Risk assessment – a thorough assessment should be made before an activity is carried 

out to identify and assess the potential impacts and risks of that activity.  

• Biosecurity protocols: should be developed to mitigate or reduce the risks identified in 

the risk assessment. 

• Responsible person for biosecurity: Organisations involved in habitat 

creation/restoration should have a named individual responsible for biosecurity. This 

person should be trained in biosecurity and have overall responsibility for the 

development of a risk assessment and protocols that address biosecurity risk. 

• Check protocols are followed: Regular checks should be made by the responsible 

person throughout the project to ensure biosecurity protocols are followed by staff and 

contractors. 

• Monitoring: Assessing plant health should be part of regular monitoring, such as habitat 

condition surveys or the monitoring of restoration/creation success. 

 

The reader of this best practice guide is helped to risk assess their proposed work with the use 

of a risk framework. This covers all aspects of the potential project including plant movement, 

machinery biosecurity and the biosecurity related to site visits for future monitoring.  

 

In addition, the guide presents a simplified set of biosecurity considerations for the production 

of plants for conservation projects in a nursery context. This information is distilled from the 

PHMS (see section 4.1.1.2). 

 

4.1.1.2 Plant Health Management Standard 

The PHMS v1.3 was produced in 2025 (Plant Healthy Ltd., 2025). This Standard contains a 

set of auditable requirements for the Plant Healthy Certification Scheme, governed by the 

Plant Health Alliance. 

 

The PHMS was initially intended for commercial horticultural scenarios but elements of it are 

universally relevant for understanding the biosecurity considerations for any site. This is 

particularly true of section 4, the site and operational pest risk analysis (SOPRA). In this 

section, the applicant is asked to consider which pests and pathogens are relevant to the plants 
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that they are producing and moving, the provenance of all materials that enter the site (i.e., 

pest risk pathways), and what measures can be put in place to mitigate the risks identified. 

 

The PHMS, and particularly the SOPRA, therefore provide the backbone of the PHBP template 

produced here. 

 

4.1.1.3 Biosecurity for LIFE 

The “Biosecurity for LIFE project: safeguarding the UK's globally important seabird Special 

Protection Area (SPA) islands from invasive alien species [LIFE 17 GIE/UK/000572]” was a 

partnership project between the RSPB, National Trust and National Trust for Scotland which 

ran between August 2018 and July 2023 (Biosecurity for Life, 2023a). It was funded by EU 

LIFE, with co-financing from NatureScot, Natural England, and the Department of 

Agriculture, Environment and Rural Affairs of Northern Ireland (DAERA). Additional funding 

from the Department for Environment, Food and Rural Affairs (DEFRA), Natural Resources 

Wales, and the Scottish Nature Restoration Fund (NRF) was secured during the project. 

 

This project produced a Biosecurity Plan Template intended for use in managing the 

biosecurity risks related to invasive species on islands (Biosecurity for Life, 2023b). 

Specifically, invasive mammals that threaten seabird colonies. 

 

This planning incorporates prevention, surveillance and incursion response. It contains 

sections to be filled out by a responsible person on high-risk invasive species, pathways, 

prevention and ongoing routine surveillance. It also asks that an incursion response plan is 

put in place so that issues are dealt with quickly. 

 

The Biosecurity for LIFE project is continuing as ‘Biosecurity for Scotland’s Seabird Islands’ 

(Biosecurity for Scotland in short) with Nature Restoration Fund funding until March 2026. 

The project is primarily focussed on 38 island special protection areas (SPAs) in Scotland that 

are designated for breeding seabirds. 

 

4.1.1.4 Biosecurity Measures Plans 

The Centre for Environment, Fisheries and Aquaculture Science (CEFAS) have produced 

Biosecurity Measure Plans (applicable in England and Wales) (CEFAS, 2023). These are 

specific to biosecurity in aquaculture and are a requirement of Authorisation for Aquaculture 

Production Businesses (APBs) under the Aquatic Animal Health (England and Wales) 

Regulations 2009. 

 

The key elements of the Biosecurity Measures Plans include: 

 

• Appointing a biosecurity manager 

• Veterinary health contacts 

• Providing staff training in aquatic animal health management and disease recognition 

• Identify the risks of contracting and spreading disease 

• Risk limitation measures 

• Monitoring 
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4.1.1.5 Scottish Code for Conservation Translocations 

The National Species Reintroduction Forum (2017) produced the Scottish Code for 

Conservation Translocations project form to provide a framework for how to assess and plan 

conservation translocations in Scotland. To help users to complete the form, it is accompanied 

by a set of best practice guidelines (National Species Reintroduction Forum, 2014) which are 

based on the International Union for Conservation of Nature (IUCN) Guidelines for 

Reintroductions and Other Conservation Translocations (IUCN/SSC, 2013). 

 

The stated purpose of the translocation project form is: 

 

• To provide a checklist of the issues to consider and address when planning conservation 

translocations in Scotland 

• To summarise the key information needed to underpin consultation with other people or 

organisations that may be affected by a translocation  

• To serve as a formal Project Proposal Form where translocations require permissions from 

Scottish Natural Heritage (including the granting of species licences) 

• To provide a mechanism to document and record translocations to help inform future 

projects 

 

Section 9 of the translocation project form contains a table which describes the biological risks 

associated with translocations, including a row on pests and diseases. It then asks the user to 

provide details of the steps taken to mitigate the identified biological risks and also carry out 

an appraisal of whether it is ‘safe to proceed’ with the translocation activity. In addition, they 

are asked to provide details of any consultation undertaken and specialist advice received. 

 

4.1.1.6 Conservation translocation project scoping form (Natural England) 

Similarly to the Scottish Code for Conservation Translocations, England has a code and 

guidance for reintroductions and conservation translocations (Defra & Natural England, 

2025). As part of the process, there is an additional project scoping form which aims to guide 

a user through the benefits, risks and other considerations of a project (Natural England, 

2021). 

 

The project form acts as a checklist of issues to consider. One of the areas covered is 

Quarantine and Biosecurity (section 2.6) which asks the user to consider if the activity they 

plan to undertake is low, medium or high risk.  

 

4.1.1.7 Forest Research biosecurity action plan 

Forest Research have produced an online biosecurity action plan for woodlands (Forest 

Research, 2025). This plan asks users to consider their particular site and the threats to it by 

going through a set of considerations, including: 

 

• Species composition 

• Potential pest and disease threats 

• Potential pathways, e.g.: 

o moving live plants or plant products 
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o moving timber and wood packaging, such as pallets 

o dirty tools, such as chainsaws, kit, machinery, and vehicles 

o contaminated soil and leaf litter 

o visitors’ boots, bikes, and other equipment 

 

This plan goes on to describe biosecurity measures that can be undertaken to reduce risk (e.g., 

boot cleaning and washing down vehicles), as well as safe sourcing of planting stock, and how 

to report suspected pests and diseases. Figure 2 shows an infographic of the pest and disease 

cycle and what measure mitigate risk (Forest Research, 2025b). 

 

 

4.1.2 International examples of biosecurity resources 

4.1.2.1 Australia 

The Australian Government’s Biosecurity Knowledge Hub is an online resource containing 

information and tools for stakeholders and the public to learn about biosecurity (Australian 

Government, 2024). This is a new resource which aims to bring together information from 

different government departments/states into one place. It is still under construction with 

consultation from stakeholders.  

 

The hub contains a range of information sources such as priority pests, surveillance guidance, 

education resources, and an exotic plant pest hotline phone number for reporting a pest 

finding. The most relevant area of the hub within the context of this project, is the “Create your 

own biosecurity toolkit” resource which is hosted by Farm Biosecurity (an initiative between 

Animal Health Australia and Plant Health Australia) (Farm Biosecurity, 2025).  

Figure 2. A graphical representation of risk from the Forest Research biosecurity action plan 
(Forest Research, 2025b). 
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This resource enables a user to select the type of farm they manage (where “farm” includes a 

wide range of land management including plantation forestry and plant nurseries and 

gardens). This selection then presents the user with a range of general biosecurity resources, 

plus a range of information relevant to their selection. For example, selecting “Plantation 

Forestry” returns the information and resources in Table 1. 

 

Table 1. Resources provided by the Biosecurity Knowledge Hub for Plantation Forestry 

Biosecurity Essentials (all 

users): 

Downloadable resources (related to the selection 

of plantation forestry): 

Farm inputs 

Farm outputs 

Ferals & Weeds 

People, vehicles & equipment 

Production practices 

Train, plan & record 

Biosecurity checklist 

Biosecurity Manual for the Plantation Timber Industry 

Pest surveillance record 

Plantation biosecurity sign 

Visitor Register 

 

 

There is no selection for “Natural Environment” but some of the resources are potentially 

universal. For example, Table 2 shows the biosecurity checklist for forestry which could be 

valid for those working in woodland creation or management in a native woodland. 

 

Table 2. The Biosecurity checklist for foresters from Farm Biosecurity (2025) 

Date of biosecurity check:  

RECOMMENDED PRACTICES  ASSESSMENT ACTION REQUIRED 

Pests and diseases   

Staff and contractors are familiar with 

common established and high priority 

exotic pests and diseases 

  

Staff and contractors know how to 

report unusual pests, diseases or 

symptoms 

  

Forest health surveillance is regularly 

conducted, with activities and results 

recorded, even when nothing is found 

  

Biosecurity awareness material and 

training is available to staff and 

contractors 

  

Planting and propagating material   

The origin of planting or propagation 

material is known and is sourced from 

reputable suppliers 

  

The health status of propagation 

material is thoroughly checked upon 

arrival 
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Records of planting material and its 

source are maintained 

  

Equipment used to store or transport 

propagation material is cleaned on 

arrival, and exit from the plantation 

  

Forest nursery staff are familiar with 

exotic and established forest pests and 

diseases 

  

People and machinery movement   

Biosecurity signs with contact details at 

strategic locations 

  

Biosecurity messages incorporated into 

visitor and contractor induction 

material 

  

The manager/owner collaborates with 

neighbours to reduce biosecurity threats 

and to promote biosecurity at a regional 

level 

  

Managers know where high risk areas 

are to inform hygiene procedures 

  

Appropriate procedures in place to 

manage the risks posed by machinery 

entering the plantation 

  

 

The above checklist takes a forester through a set of recommendations which require to be 

assessed and actioned where appropriate. This ensures that biosecurity is thoroughly 

considered as part of day-to-day management. 

 

To help users with specific pest information, there is a major pest list (Australian Interstate 

Quarantine, 2025), and further searchable picture-based pest information on the Pest and 

Disease Image Library (PaDIL), which is owned and managed by the Australian Government 

(PaDIL, 2025). 

 

4.1.2.2 New Zealand 

New Zealand has more developed biosecurity awareness and processes compared to most 

other countries because they have prioritised biosecurity since the introduction of the 

Biosecurity Act in 1993. 

 

One of the learnings from New Zealand, which could be incorporated into biosecurity 

management by organisations in GB, is the creation of a contractor/visitor biosecurity 

checklist. This could be particularly useful for island biosecurity but could also be universally 

applicable for anyone visiting a site. These are commonplace for visitors to fill out when 

arriving on site, guiding them thorough a checklist to ensure that they have considered the 

risks associated with their visit, for example: 



 

Page 15 

• Bags – have I emptied my bag entirely, vacuumed it out and checked to ensure all seams 

and side pockets are free of insects, seeds and dirt? Y/N 

• Boots and other footwear – Have I checked and cleaned the tread thoroughly? Have I 

inspected the laces, inner sole, inside folds or flaps in my footwear for soil and seeds? Y/N 

• And so on for every aspect of biosecurity risk. 

 

Checklists have been shown to be effective in reducing errors and improving outcomes across 

various fields. This has been particularly the case in medical care settings (Alspach, 2017). By 

breaking down complex tasks into a series of manageable steps, checklists help users stay 

focused, avoid overlooking critical details, and ensure consistency. For example, Appendix B 

contains a checklist from New Zealand’s Department of Conservation for those visiting 

conservation sanctuaries. This checklist takes users through a series of steps to reduce the risk 

of them introducing an unwanted organism to sensitive habitats. 

 

In addition, it has been suggested that checklists enable managers to communicate protocols 

to other staff in a clear and concise manner, reducing the risk of misunderstandings and 

therefore poor performance in a particular task (Guwande, 2010). 

 

4.1.2.3 The International Plant Sentinel Network  

The International Plant Sentinel Network (IPSN) is managed by Botanic Garden Conservation 

International (BGCI) and has a number of biosecurity resources to aid plant health activities 

in botanic gardens and arboreta. These include plant health monitoring tools, pest 

information resources, biosecurity manuals and guidance, and identification and sampling 

guides (IPSN, 2025). 

 

4.1.3 UK Invasive non-native species resources 

Unlike New Zealand and Australia, in the UK, INNS, plant health, and animal health, are 

separate policy areas. This has led to the development of guidelines and actions for INNS 

biosecurity for various activities (e.g., aquatic invasive species and boating) which are 

coordinated by the GB Non-Native Species Secretariat (NNSS) via its Programme Board which 

represents the relevant governments and agencies of England, Scotland and Wales. The 

strategic framework for INNS policy and activity is set out in the GB Invasive Non-native 

Species Strategy (2023 to 2030) (Defra, 2023). 

 

4.1.3.1 Code of Practice 

The Non-Native Species Code of Practice came into force in July 2012 (Scottish Government, 

2012). The Code consists of guidance on how individuals should act in relation to non-native 

species under their ownership, care and management to ensure that they do not cause harm 

to the wider environment. 

 

The code sets out responsibilities of individuals in relation to the release or planting of non-

native species as well as keeping and selling non-native plants and animals. It also details the 

relevant legislation around species control agreements and orders. However, it does not 

currently provide the user with a mechanism to create a biosecurity plan for INNS. 
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4.1.3.2 NNSS biosecurity resources 

The non-native species secretariat (NNSS) biosecurity resources website contains several 

biosecurity guidance documents in relation to INNS. This includes basic biosecurity advice for 

site visits, general field biosecurity advice and aquatic biosecurity (NNSS, 2025). 

 

In addition to guidance, NNSS have produced a tool to help managers of aquatic assets looking 

to improve biosecurity facilities at their sites. This is called the “Biosecurity facility decision 

support tool” and is in MS Excel format. This tool is supported with a PDF users guide. 

 

4.1.3.3 Marine Biosecurity Planning 

Guidance for producing site and operation-based plans for preventing the introduction of 

INNS was produced by Firth of Clyde Forum and SNH (now NatureScot) in 2014 (Payne, et 

al., 2014). This guidance is intended to help owners and operators of small harbours, visitor 

moorings, mooring associations, boatyards, marinas and slipways to develop a site-based 

biosecurity plan for marine invasive species. 

 

In addition, the guidance also covers developing plans for time-limited operations in the 

inshore environment, such as the repairs to a jetty or a major recreation event.  

 

The document contains a template for completing a simple biosecurity plan at the end of the 

guidance section (Annex C) with explanations on how to complete the boxes in the template 

(in sections 3, 4 and 5) (see Figure 3). There is no doubt that this document is very useful for 

creating a biosecurity plan in this particular context. 
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Figure 3 – Marine Biosecurity Plan Template (Payne, et al., 2014). 

 

4.1.3.4 SEPA Guidance 

SEPA (Scottish Environment Protection Agency) produce several guides for the management 

of INNS in a number of contexts. “Controlled Activities” for example, are where biosecurity 

measures should be used during any operation that could pose a risk of spreading INNS, e.g., 

engineering work. SEPA has produced the following guides (SEPA, 2025) which are to be 

followed when carrying out Controlled Activities: 

 

• Operating any vehicle, plant or equipment - GBR9 

• Pump operation 

• Management of vehicle and equipment movements 

• Taking account of INNS when working in or near rivers or lochs: GPP5: works and 

maintenance in or near water 

• Herbicides and other plant control methods 
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These guides can be used to create an INNS management plan by an individual carrying out a 

Controlled Activity. SEPA (2020) also provide a guide on how to develop a management plan 

for eradication or control of plant INNS in or near water (WAT-SG-18: Control of Plants in or 

near to water).  

 

4.1.3.5 Specific INNS management plan templates 

In order to help businesses, organisations and individuals to manage particularly problematic 

invasive plant species, specific management plan templates are available. 

 

For example, Invasive Species Ireland (2008) have produced Best Practice Management 

Guidelines for Giant Hogweed (Heracleum mantegazzianum) which includes a Giant 

Hogweed Management Plan Template (section 10) (Figure 4). This is a single page plan which 

takes the user through a process of management planning for giant hogweed. 

 

 

Figure 4 – Best Practice Management Guidelines for Giant Hogweed (Invasive Species Ireland, 2008).  
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4.2 Stakeholder engagement findings 

4.2.1 Existing knowledge 

One of the main comments from participants in the workshop was that knowledge of 
biosecurity in the conservation sector is low. Thus, considering biosecurity at the outset could 
be intimidating for stakeholders because they have a lack of confidence in this area (Mitchell, 
et al., 2023). There is also additional pressure to do the ‘right’ thing (i.e., not introduce an 
unwanted species to a sensitive habitat) because the impacts can be significant if pests or 
pathogens arrive into the area as a result of the work being done.  
 
Some practitioners at the workshop reported that they are familiar with biosecurity related to 
INNS due to recent campaigns such as Be Plant Wise (Non-Native Species Secretariat, 2023). 
This provides some good background information for those who are aware of it. 
 
Participants stated that even if they wanted to complete a biosecurity risk assessment of a site, 
pest and disease information which would be specific to their context (e.g., a plant 
reintroduction into a SSSI) is particularly hard to find or often does not exist beyond trees. 
Considerable resource has been put into the provision of pest information for agriculture, 
forestry and horticulture (e.g., the UK Plant Health Risk Register) but not for pests of non-
commercial species. Those working on translocating non-tree species are unlikely to find 
specific pest information. This causes difficulties for those wishing to complete a pest risk 
assessment for a particular site or context. 
 
Practitioners reported that they can also find pest information potentially intimidating if they 
have not considered pest risk assessment previously. For the lay person, it is difficult to 
understand whether a pest will be impactful or not in the future. Lengthy pest risk assessments 
(PRAs) are often produced by entomologists and pathologists when a new pest is being 
assessed, but these are technical documents written by experts in their field and take 
considerable time to understand. 
 
We were also informed at the workshop that stakeholders were not clear where they should 
report pest or disease findings in the wider environment. Tree issues can be reported to Forest 
Research through the Tree Alert reporting webtool (Forest Research, 2025a), but how to 
report issues on non-tree species was not widely understood. This would be improved by 
strengthening governance of plant health in the natural environment. 
 

4.2.2 Provision of information 

As described above, biosecurity and pest risk assessments will be new to a lot of stakeholders. 
Those who attended the workshop therefore suggested that the new PHBP template should 
contain relevant further information (or links to further information) at each section to help 
those completing the plan. Perhaps with specific examples of how to fill out each section. 
 
So, if the PHBP template was to ask the user if there are any pests of concern for a particular 
species being translocated, links to straight-forward pest information sources should be 
provided. Once the responsible person within an organisation becomes comfortable with 
completing plans for projects, the process will become easier. 
 
Given the difficulties with PRAs due to the lack of pest and pathogen information for non-tree 
hosts, and the potential lack of prior biosecurity experience, the PHBP template created during 
this project will focus on risk pathways rather than pests. This means that a user will just need 
an understanding of the basic plant biosecurity principles to understand and examine the risks 
associated with materials, machinery and personnel coming onto site. 
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4.2.3 Resource alignment with current statutory processes 

It is important that this new resource supports the statutory processes already in place for 
conservation activities such as licensing for translocation work.  
 
We therefore engaged with statutory bodies who may be issuing licences or permission to work 
in sensitive sites to ensure that the resource is fit for purpose. In addition, those issuing 
funding for projects (e.g., NatureScot’s Nature Restoration Fund, grants for riparian woodland 
creation) were consulted to explore the potential for the resource to become a requirement for 
the application process. 
 
The statutory bodies indicated that they would incorporate the PHBP into their processes 
where appropriate going forward. 
 

4.3 The Plant Health Biosecurity Plan (PHBP) template 

A detailed explanation of the method used to develop the template is described in section 3.3. 
The resulting PHBP (version 1) can be found in Appendix A. The resource contains: 
 

• An introductory section which sets out the need for those working in the wider 

environment to have biosecurity processes in place before work starts 

• Site information 

• The lead organisations policy and/or approach 

• A description of the planned project 

• A list of any site designations which may be in place 

• Risk management framework to be filled out by the user (taken from early published 

biosecurity best practice for conservation leaflet (Mitchell, et al, 2023) 

• A consideration of the plant pests and other problematic species (e.g., INNS) that are of 

concern to the project 

• Monitoring processes during and after works 

• Awareness and training 

• Outbreak response 

• Record keeping 

• A resource section to provide as much information for users as possible 

• A glossary of terms 

Figures 5 and 6 show the introductory section and initial site information page. 
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Figure 5: The introductory page of the PHBP. 

 

 

Figure 6: The site information section of the PHBP 
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Consulting with statutory bodies, conservation organisations and practitioners throughout the 
project has ensured that the first draft of this resource is widely applicable to conservation 
projects. It is hoped that the PHBP template will be hosted on a website for easy access along 
with an explanatory set of instructions. 
 
One of the more frequent discussions with stakeholders in the interviews and workshop was 
about making the PHBP template as useful as possible whilst making it understandable, 
particularly for those new to biosecurity. We have therefore attempted to balance the PHBP 
template to ensure that a user of any previous biosecurity experience can work through it 
(helped by the nudges within it, e.g., worked examples), whilst at the same time applying their 
own critical thinking to the biosecurity risks presented by their specific project. 
 
The PHBP template is also widely applicable to other areas of concern, such as INNS 
management and can be used across a range of activities within the natural environment such 
as peatland restoration risk assessment (i.e., cleaning machinery between sites), all other 
habitat restoration/creation activities and species translocation. It can be used by large 
organisations or individuals looking to assess the biosecurity risks associated with the work 
they are going to carry out.  
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4.4 Case Studies 

In order to test the PHBP described above, we asked two conservation professionals to fill out 
the template. These are provided as case studies in Appendix C (n.b. this was conducted at 
different stages of the PHBP development and therefore there are slight differences in the 
layout of the templates shown). This process enabled those involved to feed back on the 
procedure and also will provide useful examples for those filling out the PHBP template in the 
future, particularly those that are new to biosecurity. 
 
The first case study was conducted by a team concerned with peatland restoration. This was 
not for a specific site, but rather as a general biosecurity risk assessment for a specific ongoing 
activity (i.e., peatland restoration). This provides another use of the PHBP template as a more 
general biosecurity risk assessment tool rather than a site-by-site application. This would 
allow the responsible person to share this completed template with anyone who is going onto 
a site to carry out work on peatlands so that they understand the biosecurity risks associated 
with their activities and how to mitigate them. 
 
The second case study is for a project carried out at the RBGE which is concerned with the 
conservation of a rare native fern, Woodsia ilvensis. This project involves the collecting of 
spores from the fronds of W. ilvensis in areas where it currently grows, germinating and 
growing the resulting plants in the nursery at RBGE, and reintroducing them into an 
appropriate site to bolster current populations.  
 
The case study shows how the biosecurity risks were addressed at a site and should provide a 
useful example for those considering similar work in the future.  
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5 Discussion 

The PHBP template presented here is an initial attempt to provide users with a thorough and 
useful resource that enables them to create and share a biosecurity risk assessment plan before 
they start working in the natural environment. The aim is to support a significant step forward 
in the protection of sensitive habitats from the introduction of unwanted organisms. In 
addition, several elements included in the PHBP template are cross cutting and relevant to 
general site biosecurity, making them applicable to other critical areas, such as INNS 
management, island biosecurity (i.e., seabird protection) and animal health. 
 
Creating a resource such as PHBP involves balancing a number of factors. Perhaps the most 
challenging is that users require carefully crafted guidance, particularly if they are not familiar 
with the principles of applied biosecurity systems. However, the resources presented should 
not ‘do’ the critical thinking for the user. In other words, if the balance is not right, then too 
much guidance may run the risk of producing a resource which simply becomes a ‘copy and 
paste’ or ‘check box’ exercise. If too little guidance is presented, then the user may be daunted 
and feel they cannot complete the resource. We therefore produced the PHBP template with a 
view to balance the guidance provided to enable a user to complete the template whilst 
applying a level of critical thinking covering the key biosecurity issues posed by their proposed 
project. 
 
The PHBP template also nudges organisations (see Thaler & Sunstein, 2021) towards 
developing biosecurity related processes as well as changes to their policies and procedures. 
For example, the PHBP asks for a biosecurity policy; if the organisation has a biosecurity policy 
they can reference or append the policy, if they do not, then the creation of a policy is 
recommended. This starts the process of an organisation thinking about biosecurity 
responsibilities. In addition, if the organisation does not have a named person responsible for 
biosecurity, completing the PHBP template and ensuring it is signed off within the 
organisation could potentially create this role.  
 
We found that a lot of work has been conducted within the different sectors (e.g., forestry, 
plant production, INNS, etc.) in relation to producing biosecurity resources, but there is often 
no link between them. Many specific risk assessment documents of varying simplicity are 
available, especially within the INNS management policy area, but their specificity ensures 
that they are only relevant for a single application. For example, preventing aquatic weeds 
from entering rivers, ballast water management, seabird disease prevention, and so on.  
 
We have therefore produced the PHBP template to be relevant to as many contexts as possible, 
ensuring that the risk of introducing and spreading any/all unwanted organisms is reduced, 
thereby reducing the pressure on Scotland’s wider landscapes. This brings together plant 
health, animal health and invasive species in the UK. 
 
In addition to creating the PHBP template, we found that checklists can be a powerful tool in 
certain biosecurity contexts. For example, if a group of people are visiting a site, they can be 
asked to fill out a checklist to ensure that they have carried out certain biosecurity precautions 
before entering the site (e.g., boots/footwear – have you checked and cleaned the treads 
thoroughly? Have you inspected the laces, inner sole, inside folds or flaps for soil and weed 
seeds?). An example of such a checklist from New Zealand’s Department of Conservation can 
be found in Appendix B. This could be very useful in the UK in certain contexts, particularly 
in the case of protecting isolated seabird colonies from the inadvertent introduction of an 
unwanted species. 
 
Plant health in the natural environment is currently under-represented, without clear 
statutory oversight of the work being undertaken in the natural environment which is in itself 
high risk from a biosecurity point of view. In addition, this situation creates uncertainty for 
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those wanting to report potential plant health problems that they have encountered in the 
wider environment. The PHBP produced during this project is ready for roll-out if an 
organisation wishes to use it, however, it would potentially have more reach when a relevant 
organisation to manage its use is identified and they can have it as a ready-to-go resource that 
can be used to immediately assess potential projects/works for their biosecurity risks.  It is 
therefore positive that the Scottish Government has included in the Scottish Plant Health 
Strategy 2024–2029 a commitment to assign formal responsibility for plant health in the 
natural environment. 
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6 Conclusions and recommendations 

There is currently a range of resources available to assess biosecurity risks, many have been 
produced over time, in many different places, and for many different contexts. This is not 
helped by the separation in policy areas between plant health, animal health and invasive 
species management. 
 
The PHBP template aims to cut through this potential confusion, by presenting a biosecurity 
resource which is applicable to the majority of contexts across Scotland’s wider environment. 
 
The PHBP template aims to balance information provision with the need for critical thinking. 
Those completing a PHBP need to carefully assess the biosecurity risks posed by their specific 
project and site when filling out the template. We have provided examples and extra 
information in order to guide users, particularly those who are new to biosecurity. This is to 
encourage users to apply robust biosecurity principles to their proposed work, i.e. to enable 
users to incorporate mitigating measures to all biosecurity risks that are identified. 
 

6.1 Recommendations 

 

• The PHBP should be widely promoted across the sector through webinars, talks, and 

newsletters as well as through attending practitioner facing events. 

 

• Improved governance of plant health in the natural environment is required to better 

administer and oversee plant health activity across Scotland’s iconic landscapes (in line 

with Scottish Government’s commitment in the Scottish Plant Health Strategy 2024-2029 

to designate formal responsibility in this area). 

 

• The PHBP should be considered for use across policy areas (i.e., plant health, animal 

health, invasive species) to ensure that there is one approach to prevent the introduction 

and spread of all unwanted organisms. 

 

• The PHBP should be part of the application process for funding for work in the natural 

environment (e.g., NatureScot’s Nature Restoration Fund projects) so that applicants can 

assess and provide evidence that the potential biosecurity impacts of their proposed work 

have been systematically addressed. 

 

• Much more awareness raising of biosecurity implication in the wider environment needs 

to take place. Many people working in conservation are unaware of the potential negative 

impact of their work.  

 

• Create and promote training courses in biosecurity risk assessments for those working in 

the natural environment (Mitchell, et al., 2024).  

 

• More consideration of how to deal with any plant pest and disease outbreak in the natural 

environment needs to be undertaken by policy makers, e.g. running scenario exercises and 

providing information for practitioners on how to fill in the section on Incursion / 

Outbreak Response in the PHBP 
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• The PHBP template presented as an output of this project is a first version – in line with 

all effective standards and/or templates, the PHBP template should be assessed and 

reviewed accordingly based on user-feedback and to ensure new evidence is incorporated. 

 

• Stakeholders suggested that the PHBP template could be made much more effective if it 

was an online resource. Once an authority is identified to take ownership of the template, 

converting it into an online resource would be relatively straightforward. 
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A word version of the Plant Health Biosecurity Plan is available on the PHC website to download and edit, as part of our guidance documents. 

 

https://www.planthealthcentre.scot/sites/www.planthealthcentre.scot/files/2026-03/Plant%20Health%20Biosecurity%20Plan%20Template_V1_0.docx
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