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The AIPH (International Association of Horticultural 
Producers) Plant Health Survey 2021 and this report of 
voluntary plant health standards is an initial investigation 
to advance our collective understanding on the role of 
voluntary plant health systems in the horticultural trade 
with a view to contributing to better plant biosecurity 
systems for the world. 

The researchers are aware that there are voluntary plant health standards  
and industry support systems that were not included in this survey. We 
acknowledge that it would be a rare achievement for a survey to include 
feedback from all relevant stakeholders.

The findings in this survey should therefore be read as an initial exercise  
to map the variety of voluntary plant biosecurity systems that are running 
throughout the world. The table of features is based on respondents’ answers 
and is presented for indicative purposes to enable an initial comparison 
between the features of the schemes that were reported on. 

In summary, the focus of this work was to identify areas of opportunity and 
frame questions and proposals to guide the direction of future workstreams. 
Findings from this survey fed into the AIPH International Plant Health 
Conference which was held using a virtual conferencing system on the  
24 March 2021.    

Details of the conference’s programme, recordings of presentations and 
question and answer sessions can be found at the following web address: 
aiph.org/event/planthealthconference
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Foreword
In the run-up to the 2020 ‘International Year of Plant Health’, AIPH 
discussed the idea of commissioning a survey of its Members to review  
any voluntary standards for plant health management made use of by  
its Members around the world.

The proposal was to identify any common ground such systems might share. 
Over time, that brief developed, gathered support and eventually came to fruition  
in the form of the online survey of AIPH members that this report concludes. The 
survey forms a unique and highly useful piece of work, of great interest in itself,  
and which its authors believe presents a stepping stone to further, more profound 
work to come.

Ornamental Horticulture is an exciting, dynamic and important global industry, 
providing livelihoods to vast numbers of people around the world and providing 
products to almost every person on the planet.

Those products – flowers and plants – are easily demonstrated to enhance the lives 
and wellbeing of all of us and, indeed, of the living earth itself: Ornamental Horticulture 
is important beyond the understanding of most people! And yet, we practitioners 
must also recognise that, for all the good our Industry undoubtedly does, trade in 
plants itself potentially presents a great threat to biosecurity: Growers must find ways 
of discharging, and demonstrating that they discharge, the enormous responsibilities 
they undoubtedly carry.

This report brings together the results and conclusions of the AIPH International 
Plant Health Survey, and reveals much of the good work already undertaken 
by growers to do just that. It identifies many voluntary plant health systems for  
plant health management that now exist around the world and goes some way  
to noting their strengths, weaknesses and common features as well as some of  
the perceptions that surround such schemes.

AIPH International Plant Health Survey 2021
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Tim Edwards, Vice President and Chair of Ornamentals 
Production Committee, AIPH

The world’s 
champion for the 
power of plants

The report establishes the value of voluntary plant health management schemes,
the work carried out is unique, original and, of itself, and will prove invaluable to 
any Trade Association thinking of establishing its own such scheme. And beyond 
that usefulness, the work goes further and challenges the Industry by posing two 
questions: How can the Industry broaden uptake of such schemes? And what must 
be done to allow schemes to each recognise and integrate with others?

Like the International Year of Plant Health itself, this exercise has been useful, 
but it must be hoped that its long-term legacy will prove to be as a catalyst for 
change: this report starts to identify areas in which Ornamental Horticultural Trade 
Associations around the globe can work collaboratively to strengthen biosecurity.



The International Year of Plant Health (IYPH) has focused global attention  
on the importance of plant health and in particular national and international 
collaboration to protect it in all countries.

The International Year of Plant Health 2020 has been an innovative opportunity to raise  
public awareness about plant health and to promote stronger plant health policies and resourcing 
for the future. Plant health and biosecurity are more than ever a fundamental requirement for 
ensuring food security and sound environmental risk management. It is important to promote 
plant health as a mainstream issue, which is especially significant to the professional and the 
private sectors.
Against this backdrop, the AIPH Plant Health survey is an important commitment of the  
global ornamental horticultural industry – which relies on international trade – to contribute  
to the sustainability of its future in supporting plant health.
It is particularly essential to consider that prevention is a key aspect and more cost-effective 
than dealing with full-blown plant health emergencies. Plant pests and diseases do not respect 
national borders and do not show passports. Plant health capacities and collaboration must be 
increased on all levels because phytosanitary ambitions succeed or fail with the capacity of the 
weakest link. For this reason, we called all countries to increase their support for national, 
regional and international plant protection authorities that are the first line of defence.  
We also call for greater private-public cooperation. 
This survey is an exemplary industry-led initiative, and embraces the full intention of IYPH 2020. 
I congratulate AIPH on this initiative, and I look forward to the next stage in developing greater 
connection with plant health authorities. The recommendations contained in this report offer  
a promising roadmap for improved public-private collaboration.

Ralf Lopian, Chair, International Steering Committee 
International Year of Plant Health (IYPH) 2020

Ministry of Agriculture and Forestry of Finland

Foreword

AIPH International Plant Health Survey 2021
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Plant pests  
and diseases  
do not respect 
national borders 
and do not show 
passports.
Ralf Lopian, Chair, International Steering Committee 
International Year of Plant Health (IYPH) 2020



About AIPH
Since 1948, AIPH has united horticultural producers in an 
international community that thrives to this day. Much has 
changed in that time.Technologies advanced, cities rose from 
the ground, and we have become more connected than ever. 
As a result, our essential bond with nature has been weakened.
AIPH strives to reignite and uphold an appreciation of plants 
that we believe is a basic human instinct.
We support the work of grower associations globally and 
together we champion a prosperous industry, growing plants 
that enhance lives, advance societies and sustain our planet, 
for this generation and the next.

AIPH International Plant Health Survey 2021

08

AIPH International Plant Health Survey 2021



09

AIPH proudly supports the work of our members 
– the grower organisations around the world.
Globall y, AIPH acts as central source of information. We publish 
an annual Statistical Yearbook, presenting fi gures and trends 
of current available data on the global production and trade 
of fl owers and plants.

We protect the industry by advocating fair and robust plant 
breeder’s rights. We stimulate creative thinking for the most 
sustainable, ethical, and advanced practices to develop business 
resilience and longevity.

Our Green City initiative promotes the essential role of plants in 
creating vibrant urban areas. AIPH is responsible for the world’s 
fi nest horticultural expositions, upholding the very highest 
standards for city regeneration and a green legacy.

We are the world’s champion for the power of plants.

Tim Briercliffe, Secretary General, AIPH

The world’s 
champion for the 
power of plants
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AIPH members
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Region 3   

Czech Republic, Hungary, 
Poland, Greece

Region 4   

Canada, Mexico, USA

Region 2   

Belgium, Germany,  
The Netherlands, 
Switzerland, Italy

Region 1   

Denmark, Finland, Sweden, 
United Kingdom, Ireland
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Region 5   

Colombia, Brazil

Region 8   

Australia, Indonesia, 
Thailand

Region 9   

Tanzania

Region 7   

China, Chinese Taipei, Japan, 
Republic of Korea

Region 6   

Turkey, Pakistan, Qatar



Executive summary
The AIPH International Plant Health Survey 2021 was undertaken 
to gain insights from industry stakeholders into three aspects of  
plant health and biosecurity:

(1) Awareness of the threats presented by plant pests and diseases in relation to  
 the activities of the international ornamental industry and associated sectors.

(2) Perceptions of the effectiveness of national and international regulatory systems.

(3)  The knowledge and use of voluntary plant health and biosecurity standards 
 in countries around the world.

Survey development
The survey was initiated and led by AIPH, the International Association of Horticultural 
Producers. AIPH represents horticultural producers in an international community with 
a membership body and industry presence that spans many regions across the globe. 
The survey was prepared by a technical advisory group which included representatives 
from the trade and researchers with backgrounds in ornamental horticulture and the 
development of plant health and biosecurity standards.
The online survey was open to participants from 29 January to 12 February 2021, taking 
place during the International Year of Plant Health (IYPH) 2020 (which was extended until 
1 July 2021 due to the COVID-19 pandemic), and aligning with the goal of IYPH2020 to 
raise awareness of the importance of plant health and our shared responsibility.

Rationale
International travel and trade have tripled in volume in the last decade and this has the 
potential to quickly spread pests and diseases around the world, causing great damage to 
native plants and the environment. This survey represents an initial investigation that aimed 
to add to our collective understanding of how regulatory and voluntary standards align to 
deliver biosecurity in the trade in plants and plant products, and whether there is scope  
for improvement. It was designed to increase awareness and understanding of initiatives  
in different countries and to assess the potential for creating an international standard.

AIPH International Plant Health Survey 2021
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Summary of results and conclusions
Forty industry organisations representing ornamental horticulture from 30 countries took 
part in the survey. The majority of respondents (68%) reported that they track the status 
or incidence of regulated pests accurately or very accurately. The perceived effectiveness 
of the application of national phytosanitary measures returned a mean score of 7.4/10, 
indicating that there is room for improvement. With the volume of trade growing and the 
capacity of regulatory plant inspections reported by survey respondents to be insufficient, 
simply increasing regulation may not be the optimal route to increase effectiveness.
This survey of current voluntary programmes that take a systems approach to plant health 
indicates that proactive, voluntary standards, applied by industry, can be effective in augmenting 
regulatory systems. 78% of respondents indicated an interest in the development of an 
international voluntary plant health and biosecurity standard, providing that the requirements 
are designed with the involvement of horticultural professionals and are widely adopted  
by the industry.

Recommendations
Plant health industry support programmes aim to enable healthy production systems,  
cost-effective and reliable movement of low-risk plant material within global supply chains,  
and traceability in the event of a biosecurity threat. Global trade in ornamental horticulture  
can benefit from a systems approach that is achieved by industry voluntary standards 
that represent policies, procedures and practices that are integrated into a business’s  
day-to-day operations.
Many countries and regions do not have a voluntary industry plant health programme. 
There is scope for an international framework that recognises and aligns with current 
voluntary plant health standards and facilitates the development of new systems to deliver  
a consistent global approach to plant health that respects and coordinates with current 
regulatory frameworks and governing authorities.

13



Global concerns about biosecurity consider movement of plants and animals across regional 
and international horticulture to be a threat. Reduced or unnecessarily restricted movement 
would severely limit trade in ornamental horticulture, and AIPH has a role in facilitating the 
development and expansion of systems that provide a high level of confidence and 
transparency in global supply chain networks.

It is important for the ornamental horticultural industry, and allied plant industries such as 
forestry and agriculture, to address factors that impact plant health. Climate change and 
human activities have altered ecosystems, reducing biodiversity and creating new niches 
where pests can thrive. Every country has regulations that control the movement of fresh 
produce and plant material internally and across international borders, each aligned to 
address specific threats and risks. 

The development and adoption of best practice plant health and biosecurity measures  
is essential for the horticultural sector to thrive and grow as an international industry.

AIPH serves to promote trade in ornamental horticulture. 
We serve our industry organisation members through 
programmes that highlight the benefits of plants to our  
lives and the planet.

Background

AIPH International Plant Health Survey 2021
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AIPH is, and will always be, the 
world’s champion for the power 
of plants. Our relationship with 
nature was pivotal in our past.  
It is fundamental to our future.



To help understand the situation a survey was conducted in January 2021  
to consider how the horticultural sector can best be supported. 

This approach was taken to gather the perspectives of industry stakeholders regarding 
the opportunities and challenges to improving plant biosecurity within countries and 
across supply chains. This will enable industry and governments to design tools, resources 
and systems to trade plants safely.
This survey took place during the International Year of Plant Health (IYPH) 2020 
which was extended until 1 July 2021 due to the postponement of some key initiatives 
caused by the COVID-19 pandemic.
The IYPH 2020 was seen as a once-in-a-lifetime opportunity to raise global 
awareness on how protecting plant health can help end hunger, reduce poverty, 
protect the environment, and boost economic development. 

Part of the rationale for the year was the recognition that international travel and trade 
has tripled in volume in the last decade and can quickly spread pests and diseases around 
the world with the potential to cause great damage to native plants and the environment. 
A key message from the IYPH 2020 is to make the trade in plants and plant products 
safe by complying with international plant health standards. AIPH supports this aim as 
AIPH believes that advancing robust, transparent plant health standards and industry 
programmes will enable the global ornamental horticulture industry to produce, trade, 
and supply high-quality live plants and flowers within best-practice plant health measures. 

The International Association of Horticultural Producers 
(AIPH) commissioned an international survey of the plant 
health perspectives of their member organisations to 
identify voluntary programmes, best practice and areas 
where the sector can enhance plant biosecurity within 
businesses and across supply chains.

The majority of respondents (68%) tracked  
the status or incidence of regulated pests  
either accurately or very accurately.

AIPH International Plant Health Survey 2021
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International Standards for Phytosanitary Measures (ISPMs) are standards adopted  
by the Commission on Phytosanitary Measures (CPM), which is the governing body 
of the International Plant Protection Convention (IPPC). The first International Standard 
for Phytosanitary Measures (ISPM) was adopted in 1993.

International phytosanitary standards:
• Protect sustainable agriculture and enhance global food security
• Protect the environment, forests and biodiversity
• Facilitate economic and trade development

The International Plant Protection Convention (IPPC) is an intergovernmental treaty 
signed by over 180 countries, aiming to protect the world’s plant resources from the 
spread and introduction of pests, and promoting safe trade. The ISPMs are critical tools 
for enabling the National Plant Protection Organisation of each country to design 
regulatory systems which apply phytosanitary measures to promote safe trade and 
protect the environment.
In recent years there have been a number of voluntary standards many of which have 
been industry-led and aim to augment regulatory systems by applying various voluntary 
plant health and biosecurity systems within businesses. These ‘proactive’ systems aim to 
enable healthy production systems, cost-effective and reliable movement of low risk 
plant material within global supply chains, and effective traceability in the event of a 
plant biosecurity breach.
The primary aim of this survey is to identify and review the existence and scope  
of current voluntary plant health industry standards and support programmes that 
facilitate knowledge, interpretation, and compliance with national and international  
regulatory frameworks.
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The researchers wrote to personnel in ornamental 
horticultural trade organisations with an invitation  
to take the survey.

Databases used to invite survey  
responses were: 

• The list of AIPH member organisations;
• Partner Associations of FloraCulture    
 International magazine, consisting of 
 leading growers and horticultural trade    
 associations worldwide;
• A few key organisations and people known  
 by AIPH to have an interest in plant health.

Plant protection is a specialist area that covers an 
array of measures and process to manage a range  
of different plant pest organisms. 
To assist respondents in answering questions key 
definitions were provided either in the introduction 
to a section or as part of the question. An example 
of a definition that was provided in the survey is  
the fundamental concept of Appropriate Level  
of Protection (ALOP). 
The concept of ALOP underpins contemporary 
quarantine policy and practice and is of primary 
significance to the responsibilities of quarantine 
services to protect against the entry and establishment 
of unwanted pests and diseases. It is defined as  
‘the level of protection deemed appropriate by the 
(World Trade Organisation) Member establishing  
a sanitary and phytosanitary measure to protect 
human, animal or plant life or health within  
its territory’.

An online survey was open to participants for 2 weeks (29 January -12 February 2021).   
AIPH contacted prominent green industry stakeholders to participate in a structured  
online survey hosted by AIPH.

The survey

AIPH International Plant Health Survey 2021
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The questions aimed to identify in which countries 
and regions plant health programmes are 
used, what the common features between these 
are, and how effective they are in supporting 
biosecure and effi cient movement across regional 
and national borders.

19

25 countries or regions took part in the survey

Limitations of the survey
In conducting this type of survey research, there are a number 
of considerations when interpreting the fi ndings:

1.  The data refl ects the views only of those who participated 
 in the survey. We recognise that there are always those who 
 do not or cannot engage.

2.  The survey was only available to those willing to respond online.

3.  The results analysed are those received from respondents; 
 with minor exceptions where there were obvious discrepancies, 
 no attempt was made to verify data reported.

The survey comprised a range 
of question types:
• Multiple choice;
• Single choice array;
• Likert scale;
• Ranking;
• Numerical input; 
• and free-text comment.

The survey consisted of 39 questions
in 7 sections.

There were two routes through the survey. 
One route, comprising of 24 questions, was 
designed for respondents who were not aware of 
any specifi c plant health and biosecurity standards 
being used in their region. The alternative route, 
comprising of 37 questions, was designed for 
respondents who were aware of specifi c plant 
health and biosecurity standards being used in 
their region.

The survey took an average of one hour 
and sixteen minutes to complete.

Australia, Bulgaria, Canada,
China, Colombia, Costa Rica,

Czech Republic, Denmark, France,
Germany, Ireland, Italy, Kenya,
Mexico, Netherlands, Pakistan,

Poland, Spain, South Africa,
South Korea, Switzerland, 
Chinese Taipei, Turkey, UK,
United States of America



AIPH International Plant Health Survey 2021

Other sectors represented were
detailed as:
• Supply Chain of Ornamental Sectors
• Growing Media / Substrates
• Inspection Service for Horticulture
• Florists
• Landscape Contractors, Landscape
• Auctions, Exporters
• Plant protection, Plant Protection Organisation
• Allied Trade

25
Countries participated  

in the survey

15
Horticultural sectors 

represented in participants

$540
billion per year

Estimated potential cost to  
global agriculture of spread of  
invasive pests and pathogens

Source: State of the World’s Plants and Fungi

Sectors represented by respondents

Retailers

13

Other

11
Growers

34
Breeders

14

Logistics

   4
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$225
billion per year

Estimated retail market value of the global  
ornamental horticulture industry

Source: AIPH



7.4/10 is the mean rating by survey respondents  
of the effectiveness of national phytosanitary 
measures applied in their country. 
Assessment scale: 1 (not at all effective) - 10 (very effective).

50% of respondents indicated that they would 
need to know more about voluntary systems to 
effectively assess their potential usefulness in 
their country or region.

Results

AIPH International Plant Health Survey 2021
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We asked two questions that aimed to gauge where respondents perceived  
the threat of plant pests to come from and how closely the threat from pests  
was tracked by organisations.

The highest perceived level of threat from plant pests  
and diseases in a respondent’s country or region was  
‘Trade in live plants and cut flowers’ with the second 
highest level being identified as growing systems.

Respondents (n=40) were asked to indicate on a scale (very low, low, medium, high, very high) the perceived 
level of threat from plant pests and diseases in their country or region for growing systems, trade in live plants 
and cut flowers, green infrastructure (designed landscape), food security, and natural environment.

100% 0% 100%

Growing systems

Trade in live plants and cut flowers

Green infrastructure  
(designed landscape)

Food security

Natural environment

Very low

Low

Medium

High

Very high

Respondents (n=40) were asked to indicate the perceived accuracy of their organisation re: tracking  
the status/incidence of regulated pests and diseases in their country or region.

Very accurately

Accurately

Medium accuracy

Not so accurately

Not at all accurately

3

20

15

10

5

0

4
6

17

10

Views on threats from plant pests



A phytosanitary measure is any legislation, regulation or official procedure having the 
purpose of preventing the introduction or spread of regulated plant pests and diseases 
(quarantine pests and non-quarantine regulated pests).

There are internationally and nationally applied 
phytosanitary measures that aim to reduce the risk  
of spreading pests and diseases into new geographical 
areas. However, pests continue to move through supply 
chains, and there is evidence that pest introductions have 
increased as global trade networks have grown. 
Quarantine pests are defined as: plant pests or diseases  
of potential economic importance to the area endangered 
thereby and not yet present there, or present but not 
widely distributed and being officially controlled. Non-
quarantine regulated pests are defined as: plant pests  
or diseases whose presence in plants for planting affects 
the intended use of those plants with an economically 
unacceptable impact and which is therefore regulated 
within the territory of the importing party.

We asked a range of questions that aimed to understand  
the sector’s perceptions about the effectiveness of the 
international and national regulatory frameworks. 
Key to answering these questions is an understanding  
of the terms Appropriate Level of Protection (ALOP) 
that a country or region decides is necessary to protect 
plant health and life against the harmful effects of plant 
pests and diseases.
The following results should be useful to understand  
the opportunities for the sector to relate better to 
regulatory systems in terms of devising and designing 
voluntary schemes.

We asked respondents if they agree that the international regulatory framework provides a basis to achieve 
ALOP in their country or region.

International and National Regulations

An individual nation can enforce their own phytosanitary measures. We asked respondents how effective  
do you view the application of national measures in your country or region on a scale of one to ten  
(one being not at all effective and ten being very effective). 

The average (mean) rating was 7.43. The median rating was 8. The mode rating was 8 (n=40)

AIPH International Plant Health Survey 2021

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

I don’t know

25

20

15

10

5

0

9
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Respondents provided a range of free-text comments on their views about the effectiveness of phytosanitary 
measures in their geographical area in terms of protecting the industry from plant pests and diseases.

Responses were varied and in cases demonstrated that there is a culture of cooperation between  
the competent authority and the industry:

‘The industry works with the National  
Plant Protection Organisation to restrict 
plant movement when a new invasive  
plant pest is found.’

‘Organized growers and government work together on 
measures to protect crops from pests and diseases.’

Some respondents were concerned about businesses and pathways in their countries or regions that were 
not as well-regulated as the ornamental horticulture sector:

‘Our main problem is that the fruit and vegetables 
controls are not good enough in all Europe to prevent 
pest entrance. Our (ornamental plant) imports are 
strongly controlled. In fact lots of pests enter due to  
the lack of controls e.g. the entrance of plants, seeds 
and part of plants via tourism.’

‘We get regular visits from plant health 
inspectors but is that true of smaller 
retailers i.e. carboot sales, side of the 
road van sales.’

‘The control is done, but only for the 
registered legal entities. There are a lot  
of producers, importers and traders that 
are out of any measures, because they  
are in the grey sector of the economy.’

And in other cases, concern was expressed about the introduction of pests and how to control them: 

‘Entry of exotic pests and diseases occurs regularly despite these measures as volumes of imported  
horticultural and agricultural products increase. There have been recent incursions of two notifiable plant 
pests – these could not be eradicated and the pests are spreading and affecting a range of crops.’

‘Most of the diseases and pests were 
introduced to us from foreign countries.  
We lack a sufficient amount of effective 
protective products.’

‘Could be better – the NPPO’s budgets continue to 
shrink, so the number of inspectors is diminishing while 
at the same time international trade in plants and  
food continues to grow. I believe the systems we have  
in place are strong, but the resources to implement 
those systems are strained, thereby negatively  
impacting the effectiveness of them.’

Respondents were asked whether phytosanitary measures in their country or region restrict the responsible  
trade of plant material. Responses (n=40) were categorised into the following:
NO: 27 (67.5%), I DON’T KNOW: 5 (12.5%), YES: 8 (20%).

An example of a free text reason provided for NO answers was:

‘Phytosanitary measures do not restrict responsible trade in plant material. However, they cause  
significantly increased workloads in the entire supply chain.’

Examples of free text reasons provided for a YES response were: 

‘Sure. There is a lot of laws and regulations, continental, 
national and regional ones that make it very difficult to 
find if an import can be done or not. A regulation can’t 
be a brake to business. And it is. On the other hand, 
there are a lot of competitors outside the EU that send 
seeds and plants via courier without any control...’

‘Yes, because they are not applied.’
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For the purposes of this section of the survey the following definition was provided:  
Voluntary standards (or ‘private standards’) are developed by non-governmental  
entities such as businesses, not-for-profit organisations or initiatives involving  
multiple stakeholders. They are not part of formal plant health legislation.

Respondents were asked if they were aware of any specific 
plant health and biosecurity voluntary standards that are 
used in their country or region?

Responses (n=40) were: YES 22 and NO 18.

Those who answered NO, the following questions  
were asked:

Do you think that having a voluntary standard  
developed by local stakeholders would be useful  
for your country or region? (n=18).

Do you think that market opportunities have 
been lost due to the lack of a robust voluntary 
standard in your country or region? (n=18).

YES 

4

NO

5

I NEED TO 
KNOW  
MORE TO  
ANSWER
9

Voluntary standards for plant health

Respondents were asked to provide free-text comments on their views on the possible  
role of voluntary standards in their country or region; for example, has one been  
considered and why? If not, why has one not been considered?

‘The regulations currently introduced have significantly 
increased the amount of work in nurseries. Any additional, 
voluntary standards should not be just another burden. If 
participation in such a program would be associated with 
additional benefits, e.g. greater demand or the possibility 
of obtaining higher prices, it would be an argument for 
taking up such a challenge for the nurserymen.’

‘Voluntary standards can, in particular in the 
production of seeds, plants, help to provide 
extra phytosanitary security beside the 
governmental rules as issued via the NPPO.’

‘We need more information on 
voluntary standards.’

‘I need more information.  
I cannot give the right answer.’

‘It has not been considered already because there are 
mandatory ones applied, so voluntary ones appear 
probably useless to users.’

AIPH International Plant Health Survey 2021

YES 

3I DO NOT  
KNOW?
6

NO

9
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AIPH believes that advancing 
robust, transparent plant health 
standards and industry programmes 
will enable the global ornamental 
horticulture industry to produce, 
trade, and supply high-quality live 
plants and flowers within best-
practice plant health measures.
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Respondents (n=22) reported on 25 ‘standards’.

Some organisations reported more than one standard.  
Some standards were repeated by different organisations.  
A number were regulatory systems (e.g. EU Plant 
Passporting) and some were not voluntary standards  
for ornamental horticulture. In total we identified  
eleven standards that covered plant biosecurity in 
ornamental horticulture. 

There were some standards that included integrated pest 
management systems within their requirements, however,  
on considering respondents’ views these were not 
classified as systems specific for plant biosecurity. 

The table below shows the features, elements and  
technical requirements covered by the standards.

Scope of business and sectors

Trading and growing activities

Defined geographical boundaries

Normative references

Informative references

Glossary of terms and conditions
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•
•

The standard is not part of a certification scheme

Basis for an independent certification scheme

Accredited by a national accreditation organisation

There is a governing body for the certification scheme

Official scheme rules for the certification scheme

Guidance documents to assist compliance

Information templates to assist compliance

Technical advisory group

NPPO are involved in the design of the scheme

Official certificate is issued
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Compliance with regulatory system

Plant health and biosecurity policy

Staff member(s) with plant health responsibility

Site Pest Risk Analysis

Supply Chain Management

Growing media and soil

Weed management

Water usage

Cleaning and sterilisation

Water treatment and disposal

Environment assessment - adjacent to site

Visitors

Goods in - procedures

Packaging material specs and checks

Quarantine procedures

Stock traceability systems

Plant pest treatment and mitigation records

Dispatch procedures

Pest complaints and returns procedures

Monitoring records

Self-assessment and continual improvement

Staff qualifications for plant pest management

Records of keeping up-to-date with legislation

Information sharing processes within the business

Other training relevant for plant pests
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Other aspects included in the description of the 
standards in the table: 
(1) fully electronic on a web-based platform to assist with 
remote auditing; (2) non-government owned legislatively 
recognised for self-certification of consignments; (3) 
domestic trade only; (4) covers the entire plant supply 
chain; (5) protocols are based on the recommendations  
of the EPPO; (6) detailed recall procedure in case of 
deviating product; (7) sampling and testing of mother 
plants to certify plants are free from viruses, fungi, 
bacteria or nematodes.

List standards reviewed (in alphabetical order and  
NOT aligned with the programme numbers in tables): 
BioSecure HACCP, Clean Stock Program (Cámara 
de Plantas Flores y Follajes), Clean Plants Program - 
administered by CNLA through the Canadian Nursery 
Certification Institute (CNCI), FytoCompass, Naktuinbouw 
Elite ornamental crops, Naktuinbouw Select Plant, 

Offshore Greenhouse Certification Program (OGCP), 
Plant Health Management Standard (Plant Health Alliance, 
UK), Systems Approach for Nursery Certification (SANC), 
US-Canada Greenhouse-Grown Plant Certification Program 
(GCP), Vivaifiori Standard, Fruit Propagation materials.

Other general quality assurance standards were highlighted 
by respondents that include requirements that relate to 
general management systems for crop health. These were 
not included as they were not considered specific plant 
biosecurity standards. This is in line with a respondent’s 
comment in response to the question ‘Please write the 
name of a voluntary plant health and biosecurity 
standard used in your country or region?’

Respondents were asked to add details of other aspects of the standard or scheme that are not covered above. 
The one response received was...

‘Participants platform and Partnerships’

Respondents were asked about the perceived benefits or limitations of adopting a scheme with a view  
to understanding which aspects encourage scheme uptake and which aspects could be considered  
as potential barriers.

Presented below were the perceived motivating and limiting factors for scheme adoption 
for the eleven programmes (n=11).

Voluntary standards (adoption & participation)

Does the scheme have any of the aspects 
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Motivates uptake Limits uptake Not applicable

Fee to participate in scheme • • • • • • • • • • •
An audit is conducted by an independent auditor • • • • • • • • • • •
Use of a certification mark (logo) • • • • • • • • • • •
Requirement for private sector procurement policies • • • • • • • • • • •
Requirement for public sector procurement policies • • • • • • • • • • •

‘The most used certifications are GGAP and MPS, 
but they’re not exactly Plant Health (biosecurity).’

29



What year was the voluntary standard/system launched (n=9)?

Accumulative dates detailing when each standard was launched
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Presented below were the perceived costs for various aspects for participating in the scheme (n=11).

Respondents were asked to indicate the uptake of the voluntary standard 
within the trade networks in your country or region (n=10).

Uptake of the voluntary standard in trade networks (n=10)

Very high

High

Approximately
50% of the business

Low

Very low

None Low Medium High Not applicable

Please indicate the level of perceived costs  
for participating in the scheme
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Staff time • • • • • • • • • • •
Royalties or scheme membership fees • • • • • • • • • • •
Certification body fees • • • • • • • • • • •
Auditor fees • • • • • • • • • • •
Independent consultants (eg: pre-audit preparation) • • • • • • • • • • •

AIPH International Plant Health Survey 2021
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There are several general standards for ornamental horticulture, and some that relate to general 
environmental or quality management systems. Respondents were asked if the standard they  
reported on relates to other standards? 

There were 7 ‘YES’ answers and 2 ‘NO’ answers.  
The ‘YES’ answers with additional comments were as follows:

‘QMS part is related to ISO9001-2008.’ 

‘Global Gap, ISO 9001, ISO 22005.’  
‘HACCP risk management principles.’

‘Has not been benchmarked against other 
standards however the foundation is the 
HACCP risk management principles.’

‘Global Gap.’

‘HACCP was looked to for design guidance 
but no formal relationship.’

Three answers reflected that some of the schemes are relatively new, although all indicated  
that the schemes showed promise:

‘Too early to say, but expected  
to be profound!’

‘Has transformative management/culture benefit for 
participating operations which we believe translates to 
better quality and performance. Plant health becomes  
a shared responsibility that all staff understand. We are 
hopeful that the marketplace will reward the adopters, 
but it is too soon to evaluate that.’

‘Promising new scheme, which still needs  
to be implemented in practice.’ 

Please provide a paragraph on how effective you feel this standard is in terms of plant health  
and any other relevant information relating to this standard. 

Respondents (n=11) provided a range of free-text comments:

‘The application of the scheme improves the overall plant 
protection system across the production nursery with 
productivity gains of between 3% - 5% plus improved data 
management, staff communication, knowledge-based 
decision making and improved administration and staff 
task allocation and monitoring (the system is web based).   
Efficiencies across the production system are realised 
through the application of robust procedures that are 
consistently replicated by staff that are capable to being 
benchmarked and data tracking to identify trends and 
pressure points requiring planned and targeted action.  
The scheme is the only plant biosecurity scheme in the 
country that offers a complete e-certification process  
and allows real-time tracking of consignments, against 
biosecurity certificates issued, for government regulators 
who have access levels to the e-certification platform.’

‘Primary benefit is the cost savings and flexibility of  
being able to ship international without costs and delays 
associated with acquiring a phytosanitary certificate  
for every shipment.’

‘Very effective... Certification of plants starts 
with 100% tests on indicator plants... The 
testing and certification of plants ensures 
that only disease-free and high-quality plant 
material enters the trade market.’

‘In general, it has been very effective, 
because growers are more involved with  
the plant pest control programs, that have 
led the country to reduce interceptions  
on port entries...’

‘...primary benefit is expedited entry with 
reduced frequency of inspection for unrooted 
cuttings from participating offshore facilities.  
So, benefit is about expediting a highly 
perishable aspect of the supply chain.’
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This section gathers information on the quality and accessibility of plant health information 
to support effective practices in the countries and regions surveyed.

Respondents were asked to assess the usefulness of information from the following sources to improve  
plant health management for ornamental horticultural businesses in their country or region.

Very poor

Poor

Adequate (to meet
regulatory requirements)

Good

Very good

100% 0% 100%

National research  
agencies 
(Government)

National  
government  
(NPPO)

Universities

NGOs

Trade  
organisations

Private  
businesses

Informal 
professional 
networks

Respondents were asked to provide details of other sources of information  
not covered above and their perceived quality.

‘Invasive Species are a BIG issue in my country. There  
is a network of invasive species facebook pages which  
are very good in conveying information regarding  
a plant pest.’

‘Suppliers of products for pests 
and diseases control.’ 

‘Media - very useful.’ ‘International research and international trade 
organizations often publish information that is relevant  
to pest and diseases in Canadian horticulture.’

‘International professional organization (like ENA)  
and their newsletters regarding plant health.’

‘Internet - used by growers for many  
problem-solving activities.’ 

Information on plant health and biosecurity
AIPH International Plant Health Survey 2021
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Respondents were asked to detail what they think is the most common format  
of information on plant pests and diseases.

First (most common)

Second

Third

Fourth

Fifth

Sixth

100% 0% 100%

Websites

Journals

Newsletters

Advisors

Colleagues

Colleagues

‘There is a pest app devised whereby a growers can have 
direct communication with a specialist on an insect or 
vector issue. This direct access to specialists needs to be 
enhanced and the uptake or use by inspection agents  
and industry alike will be based on the same data.’

‘Farm meetings, industry seminars.’ 

‘Suppliers of products for pests  
and diseases control.’

‘We often use sources of information  
from abroad.’

‘Social media.’

‘Online forums.’

‘Facebook sites offer more information than all  
of the options listed in the survey question.’

Respondents were asked to provide details of other formats (or media) of information  
not covered above and their perceived quality.

‘‘Webinars focused on specific subjects, for example 
viruses, can be of high value.’

‘Social media works fine for communications.’



Respondents were asked if they think there is a 
need for a voluntary international (inter-regional) 
plant health and biosecurity standard?

YES 

31

NO

9

Finally, respondents were asked to detail any other comments that they feel are relevant to this survey.

The responses received provided a range of views on the effectiveness and potential pros and cons  
of designing voluntary standards and related systems.

‘Regulators and the people who draft these documents, 
with good intentions, can have flaws in their thought 
processes. Once the regulation is enacted it can become 
impossible to amend due to bureaucracy. I would rather 
see a guideline than a regulation.’

‘Industry and NPPO communication  
needs improvement.’ 

‘No need (for voluntary standards)  
as NPPO is more than sufficient.’

‘If the standard takes the EU Plant health regulation in  
to account it would be nice. It should be low cost and 
maybe involve NPPO in some way.’

‘Costs (of voluntary schemes is of concern) 
and some feel that identifying a trustworthy 
company or companies is sufficient.’

‘A voluntary standard is good, but all of  
these programs work best when everyone  
is registered in them. We need better uptake  
of voluntary industry-led programs or the 
development of more government led 
programs that are mandatory and designed 
to support systems-based approaches 
that facilitate adherence to international 
plant protection protocols.’ 

It is ‘Important to develop the measures 
(voluntary standards) in cooperation  
with the companies (that use them).’

‘The government to government arrangements and 
communications in regard to plant health and biosecurity 
are in place and well established. I think the gaps are  
due to broken and inconsistent communication between 
these agencies and the industry.’

‘If a good standard is available, it could be easier to trade 
plants and it could be a way to prize the ones that do the 
best job. What it can’t be is another certification that is 
only useful for the companies that use it and becomes  
a pain in the neck of growers. It must be possible to 
achieve. But first of all, EU should make sure that the 
standards apply to everybody in the same way in the 
whole territory (with the normal particularities), as it’s 
impossible to understand why the pressure is so big on 
nurseries and no controls are done on tourism of fruit  
and vegetable import for plant pests and diseases.’

‘We have several voluntary standards that have been 
implemented through public/private partnership. They  
are in essence government programs, but they were 
developed jointly and are not compulsory. Generally,  
they are designed to facilitate more efficient trade if  
the participating grower meets or exceeds minimum 
standards based on a systems approach.’

International (inter-regional) plant health 
and biosecurity standard

AIPH International Plant Health Survey 2021
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It is important to 
develop the measures 
(voluntary standards) 
in cooperation with 
the companies (that 
use them).

(Voluntary standards provide the) incentive 
of shipping cross-border without a phyto, 
which saves time and costs. 

(Voluntary standard) incentive is reduced 
frequency of inspections, which expedites 
the supply chain.



The AIPH International Plant Health Survey 2021 has provided an 
opportunity to explore the plant pest risk perceptions of horticultural 
organisations across the world and identify a range of voluntary plant 
health standards and associated schemes. 

It is hoped that several findings from this survey will be of interest to a diverse 
range of stakeholders, including policymakers, practitioners and researchers. 
The geographical coverage was wide and the range of sectors that engaged with 
the survey were either part of or influence live plant or cut flower supply chains. 
We are aware that there were some relevant organisations that were not able  
to be reached within the time period of this survey, although reasonable effort 
was made to ensure stakeholder organisations were contacted and relevant 
systems were covered.

Discussion

AIPH International Plant Health Survey 2021
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The ‘systems approach’ for 
plant biosecurity for nursery 
production systems and supply 
chain management was a key 
concept that emerged from  
the survey.

78%
of survey respondents answered YES to 
a voluntary international (inter-regional) 

plant health and biosecurity standard



Such systems are not in place in all regions and 
50% of respondents indicated that they would 
need to know more about voluntary systems  
to effectively assess their potential usefulness  
in their country or region.

The key to achieving good plant biosecurity  
is awareness. 
The majority of respondents (68%) either tracked the 
status or incidence of regulated pests accurately or very 
accurately. The identification of trade in live plants and cut 
flowers and growing systems, first and second respectively, 
were perceived to present the highest threat from plant 
pests, emphasising the need for robust plant biosecurity 
management systems in the ornamental horticultural trade.

The International Standards for Phytosanitary Measures 
(ISPMs) are relatively recent when compared to the 
international movement and trade of live plants, e.g. ISPM 1 
- Phytosanitary principles for the protection of plants and the 
application of phytosanitary measures in international trade 
was published in 1993. It is reassuring that 72.5% of 
respondents either agree or strongly agree that the 
international regulatory framework achieves an 
Appropriate Level of Protection for their country or 
region. However, governments, researchers, NGOs and 
industry are aware that plant biosecurity breaches, where 
notifiable pests are introduced into new areas, are still 
occurring. The average (mean) rating of 7.4 / 10 or 74%  
of the effectiveness of an individual nation applying 
phytosanitary measures in their country or region  
indicates that there is room for improvement.

Industry-led voluntary systems aim to help 
improve a nation’s plant biosecurity regime. 
These proactive or systems approaches to plant biosecurity 
are generally applied by horticultural business managers on 
their site or within their sphere of operations. The majority 
of the voluntary systems identified were only initiated or 
launched in the last six years. Such systems are not in place 
in all regions and 50% of respondents indicated that they 
would need to know more about voluntary systems to 
effectively assess their potential usefulness in their country 
or region.

A critical message that came from a respondent 
that was not aware of a voluntary standard in 
their area was: that any additional, voluntary 
standards should not be just another burden.
If participation in a scheme would be associated with 
additional benefits then it would be a reason for uptake. 

Perhaps this point can be directly answered by another 
respondent who, reporting on a scheme in their country,  
listed the following benefits: 

• The application of the scheme improves the overall plant  
 protection system across the production nursery with  
 reported productivity gains of between 3% - 5%;

• Improved data management, knowledge-based decision  
 making, staff communication, staff task allocation  
 and monitoring; 

• Additionally, market benefits were identified for   
 membership of some schemes, e.g. the use of a   
 certification mark and meeting public and or private  
 sector procurement policies.

It is of course not as simple as connecting one stakeholder 
with information to share with another, however what this 
survey highlights, is the need for knowledge exchange on 
these voluntary systems. A fundamental aspect of voluntary 
systems is that they empower business managers to take 
greater control of the plant biosecurity on their site. 

These proactive systems should complement reactive 
approaches, which rely on end-point inspections, as proactive 
approaches reduce the risk of infestation by correcting 
unsafe nursery practices for all pests (A systems approach 
for management of pests and pathogens of nursery crops 
- Parke & Grünwald, 2012). In certain cases, where standards 
and associated schemes have been developed with the 
input of the country’s NPPO, this enables government 
inspectors to focus their limited resources on other 
riskier pathways.

This emphasises a point to consider from  
other sectors which is:
There is a close relationship between good standards and 
good regulations. Good standards, applicable and used by 
the industry, minimise the need for and risk of regulations 
being developed. Further, when it is deemed necessary  
to draft regulations, good standards make for an excellent 
basis for the regulations and in some cases voluntary 
consensus standards are directly referenced in a regulation.  
In essence, this describes the role of voluntary standards  
as a basis for an intelligent and cooperative relationship 
between regulators and industry. 

AIPH International Plant Health Survey 2021
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There is evidence that industry and governments are working 
along these lines within countries and also between countries. 
Internationally, the recognition of voluntary systems can be 
limited to bilateral agreements or between an agreed 
group of countries.

For effective, government-recognised, voluntary 
systems to extend along international supply 
chains there would need to be a basis for 
recognising equivalences between standards.
The section on voluntary standards aimed to explore 
similarities between the systems that were identified. The 
anonymised results should be read as a first approximation 
of identifying equivalences between plant biosecurity 
standards. The results indicate that there is the potential 
for a framework to be created to enable systems used in 
one country or region to be recognised further afield.

The prospect of an internationally recognised framework 
would require a consensus to share information between 
the various systems. A first step could be to establish an 
international forum on voluntary systems to enable best 
practice to be exchanged. Intellectual property is a 
consideration, although, as is apparent, plant biosecurity 
management systems fundamentally concern the protection 
of public goods. An alarming example of a concern to wider 
society is the intercontinental spread of the polyphagous 
Fall Army Worm (FAW) - Spodoptera frugiperda, in  
recent years. 

For standards to be effective they need to be 
widely adopted.
Questions were asked that related to benefits and limiting 
factors for uptake. Costs for joining a scheme are a key 
factor to ‘participation’. The main cost reported by 
respondents as medium or high, was staff time (66.6%), 
although this could be seen as an investment rather than a 
burden as it contributes to professional development of staff. 
Managing costs and reducing barriers to entry without 
compromising standards is an area of work that needs 
further investigation and should be a theme to address if  
a forum was established to share information between 
standards and related systems.

Closely related to the ease with which businesses can 
effectively comply with regulations or integrate voluntary 
systems into their operations is the availability and quality 
of information. Questions were asked about where 
information was most accessible and what sources were 
perceived as reliable in terms of quality. NPPOs emerged 
as the best source of information, which is encouraging as 
it is the competent authority that decides on what pests 
are designated as notifiable and the phytosanitary measures 
that should be instigated to deal with plant pest species. 
Websites (first) and colleagues (second) were listed as the 
most common format or source of information exchange. 
Social media platforms were the most reported other 
medium used Eg: free text answers. 

The last section of the survey asked if 
respondents thought there was a need for  
a voluntary international (inter-regional)  
plant health and biosecurity standard.

78% of respondents answered yes to this question.  
If such a standard were to be drafted, then the free text 
options entered at the end of the survey provide some 
useful guiding principles.

These include: 

(i) that a standard would need to be developed and   
 tested in close collaboration with practitioners; 

(ii)  it should be designed in a way that makes it as   
 adoptable as possible by all horticultural businesses;

(iii) it should be affordable;

(iv) the design process should consider existing and 
 future regulatory measures.

The ‘systems approach’ for plant biosecurity for 
nursery production systems and supply chain 
management was a key concept that emerged 
from the survey.
A systems approach in the regulatory context is covered  
in ISPM 14 - The use of integrated measures in a systems 
approach for pest risk management. The rationale and 
elements of a voluntary systems approach for managing 
site and supply chain plant biosecurity is considered by  
in paper entitled - A Systems Approach for Management  
of Pests and Pathogens of Nursery Crops (Parke & 
Grunewald, 2012).

These two documents present a compelling case for 
developing integrated measures for plant biosecurity in the 
ornamental horticulture sector. Survey results demonstrate 
that it is an area of increasing interest in terms of the 
emergence of new standards. It is also an area of interest  
in terms of legislation, for example, Regulation (European 
Union) EU2016/2031 on protective measures against 
plant pests of plants contains an article (91) on pest risk 
management plans. This article includes an analysis of critical 
points of an authorised operator’s production process. 

Systems and standards to tackle the threat from plant pests 
is a developing area of work. The IYPH 2020 has focussed 
minds on the importance of international collaboration to 
protect plant health in all countries. Systems approaches 
present a valuable tool to build on existing pest management 
systems, although there is a need for greater information 
sharing to ensure the design of such systems reach their 
full potential.



The results of the AIPH Plant Health Survey 20201 provide
some context and evidence for the following conclusions:

Conclusions

AIPH International Plant Health Survey 2021

Voluntary standards are increasingly  
relied upon by industry and regulators  
to reduce the risk posed by plant pests 

for national or international trade.

From an initial scoping exercise there appears  
to be a basis for creating an international 

equivalence framework between standards.

There is evidence that voluntary  
standards and associated schemes co-designed  

by industry and the competent (designated) 
authority for a country, augment phytosanitary 

measures and regulatory systems.

Several voluntary standards are based on,  
or guided by Hazzard Analysis of Critical  

Control Point (HACCP) principles or  
similar holistic site and operations pest risk 
assessment methods. These are an integral 

component of voluntary systems approaches.
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The use of integrated measures in a systems 
approach for pest risk management (ISPM 14) 

defines and sets out the use of systems approaches 
from the position of a competent authority (in the 

context of exporting and importing countries). 

This sets out a basis for integrated measures  
that extend beyond end-point inspections  

(single measures). This indicates that there is an  
area of opportunity for voluntary standards to be  
co-designed to fit well with regulatory systems.

The application of voluntary systems approaches 
within the trade and recognition by NPPOs 

varies across regions. In certain cases, there are 
no voluntary standards. In other cases, voluntary 

standards are co-designed in partnership  
with national authorities and are recognised  
as risk management systems that can reduce  

the requirement for end-point visual  
inspections by NPPO officials.

There are varying degrees of understanding  
by members of the international horticultural  
trade of voluntary standards and associated 

schemes. Clarity needs to be sought on definitions 
and terms to help define voluntary systems for  
plant biosecurity and how they relate to and  

fit with other pest management systems.

Many of the voluntary standards and associated 
schemes covered by this survey are relatively new. 

However, from the tables presented in the  
results section, there are numerous requirements 

that align across systems. These requirements  
also relate to phytosanitary management  

options detailed in ISPM 14.



Recommendations
The global ornamental industry would benefit from conducting further work to identify 
the barriers and benefits of applying proactive systems approaches to plant health and 
biosecurity within horticultural businesses and other supply chain stakeholders.

Based on preliminary discussions (from the conference) – establish an international forum 
that enables the advancement of voluntary standards by sharing information on plant 
health and biosecurity standards and associated schemes. 

Explore the merits of producing a guidance document for voluntary standards that fits 
with the measures set out in ISPM 14 – this is with a view to setting an internationally 
recognised basis to support industry and NPPOs to co-design complementary systems.

Further work / next steps
In support of the recommendations and as the next phase of this work, undertake  
a full benchmarking exercise of voluntary plant health and biosecurity standards  
(aim to include systems that were not covered in this report). 

Expand the steering group to include representatives from leading AIPH member 
organisations and representatives from the IPPC and/or NPPOs.

Get involved
The results of this survey were presented at the AIPH Plant Health conference  
on 24th March 2021. Recordings are available for on-demand viewing:
Web: aiph.org/event/planthealthconference/

Play your role in protecting plants, protecting life IYPH2020.
Web: www.fao.org/plant-health-2020/about/en/

Contact AIPH for more information about the Global Plant Health Forum  
and to learn about progress on the recommendations of this report.  
Email: info@aiph.org

AIPH International Plant Health Survey 2021
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Our mission is clearer than ever: to 
reignite and uphold an appreciation 
of plants that we believe is a basic 
human instinct.
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