
© CAB International 2020. Handbook of Phytosanitary Risk Management: Theory  
and Practice (C. Yoe, R. Griffin and S. Bloem)  3

Every man lives by exchanging.
Adam Smith

1.1. Introduction

Trade is an intrinsic part of  human nature and 
international trade has transformed the world. 
Plants and plant products have always been 
and remain a significant part of  international 
trade. The tangible benefits of  plant trade over 
time have been remarkable, the intangible 
benefits may be even greater. An unintended 
consequence of  this trade has been the intro-
duction of  non-native invasive pests and patho-
gens that have caused dramatic destruction 
and remarkable change to the environmental, 
economic, and other resources of  natural sys-
tems, nations, industry, and individuals. Control-
ling the damage done by these pests needs to be 
a shared responsibility of  the international 
community. Phytosanitary risk management 
has emerged as the most viable framework for 
addressing the damage done by exotic pests 
introduced via trade.

Phytosanitary risk management is a global 
concern because it facilitates trade among 
 nations and all the benefits that stem from that 
trade. It is essential to the world’s ability to feed 
itself  because it helps control the damage alien 
pests and pathogens can do to food crops. It is an 

urgent need because of  its potential to limit the 
damage done globally by invasive pests.

This handbook provides knowledge on how 
to manage phytosanitary risks of  trade and non-
trade issues. Its purpose is to provide the global 
phytosanitary community and its principal 
stakeholders with a practical guide to best phyto-
sanitary risk management practices. This chap-
ter proceeds by examining the global benefits of  
international trade in plants and plant products. 
The problem of  exponentially increasing intro-
duction of  phytosanitary pests and pathogens 
via the plant trade pathway is then explored to 
point us toward phytosanitary risk management 
as the global community’s responsibility and the 
solution to the problem caused by alien pests. 
The need for and purpose of  this handbook are 
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Introduction

International trade is the exchange of 
goods, services, and capital among various 
countries and regions

The World Trade Organization (WTO) 
Sanitary and Phytosanitary (SPS) 
Agreement establishes rights and  
obligations to adhere to the discipline of 
scientific risk assessment to ensure that SPS 
measures are applied only to the extent 
required to protect human, animal, and plant 
health, and do not constitute arbitrary or 
unjustifiable technical barriers to trade.

(Andersen et al., 2004)
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articulated, and its audiences are identified be-
fore the chapter concludes with a discussion of  
the organization of  this book.

1.2. The Importance of Trade

Many global supply chains for agricultural 
products result from the colonial era of  trade 
when raw materials were produced in one part 
of  the world and converted into added-value 
goods consumed in other parts of  the world. 
These traded agricultural commodities now 
form the basis of  multi-billion-dollar global 

industries (Flood and Day, 2016). International 
trade has flourished over the centuries as a  
direct result of  the many benefits it offers to  
the nations of  the world. In 2017, total world 
merchandise exports were US$17.198 trillion 
while total imports were US$17.572 trillion 
(see Tables A4 and A5, WTO 2019, accessed 
October 28, 2019). In 2017, agricultural trade  
comprised 10% of  world merchandise trade. 
Global agricultural trade, a significant share of  
total trade, is trending up, as Fig. 1.1 illustrates. 
Fig. 1.2 shows 71% of  all agricultural trade is of  
processed, e.g., chocolate or processed coffee 
or semi- processed goods such as oilseed cake or 
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Fig. 1.1. Value of agricultural products in international trade from 2006–2017 (World Trade Statistical Review 
2017 https://www.wto.org/english/res_e/statis_e/wts2017_e/wts17_toc_e.htm accessed October 28, 2019).
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Fig. 1.2. Share of world exports by agricultural product type for 2016 (World Trade Statistical Review 
2018, Box 4.1).
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The WTO’s 10 benefits of trade— Part I

1. The system helps promote peace—This sounds like an exaggerated claim, and it would be wrong to 
make too much of it. Nevertheless, the system does contribute to international peace, and if we under-
stand why, we have a clearer picture of what the system actually does.
2. Disputes are handled constructively—As trade expands in volume, in the numbers of products 
traded, and in the numbers of countries and companies trading, there is a greater chance that disputes 
will arise. The WTO system helps resolve these disputes peacefully and constructively.
3. Rules make life easier for all—The WTO cannot claim to make all countries equal. It does reduce 
some inequalities, giving smaller countries more voice, and at the same time freeing the major powers 
from the complexity of having to negotiate trade agreements with each of their numerous trading partners.
4. Freer trade cuts the costs of living—We are all consumers. The prices we pay for our food and clothing, 
our necessities and luxuries, and everything else in between, are affected by trade policies.
5. It provides more choice of products and qualities—Think of all the things we can now have because 
we can import them: fruits and vegetables out of season, foods, clothing and other products that used 
to be considered exotic, cut flowers from any part of the world, all sorts of household goods, books, 
music, movies, and so on.

http://www.apeda.gov.in/apedawebsite/about_apeda/10%20benefits.pdf  
(accessed October 28, 2019)

vegetable oils. Bulk products include such prod-
ucts as wheat and other grains; horticultural 
products include things like fruits, vegetables, 
and cut flowers. Plants and plant products are a 
major part of  the world’s agricultural trade and 
its ability to feed itself.

Modern production techniques, highly ad-
vanced transportation systems, transnational 

corporations, regional trade agreements, techno-
logical advances, outsourcing of  manufacturing 
and services, and rapid industrialization have 
spurred the rapid growth and spread of  inter-
national trade over the last several decades. This 
growth, summarized in Figs 1.3 and 1.4, brings 
with it an impressive array of  benefits for the glo-
bal community. International trade creates jobs 
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Fig. 1.3. Percentage growth in value of agricultural trade by global region (Beckman et al., 2017).

http://www.apeda.gov.in/apedawebsite/about_apeda/10%20benefits.pdf
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The WTO’s ten benefits of trade—Part II

6. Trade raises incomes—Lowering trade barriers allows trade to increase, which adds to incomes— 
national incomes and personal incomes.
7. Trade stimulates economic growth—Trade clearly has the potential to create jobs. In practice there 
is often factual evidence that lower trade barriers have been good for employment. That picture is com-
plicated by a number of factors. Nevertheless, the alternative—protectionism—is not the way to tackle 
employment problems.
8. The basic principles make life more efficient—Many of the benefits of the trading system are more 
difficult to summarize in numbers, but they are still important. They are the result of essential principles 
at the heart of the system, and they make life simpler for the enterprises directly involved in trade and 
for the producers of goods and services.
9. Governments are shielded from lobbying—The General Agreement on Tariffs and Trade (GATT)-WTO 
system which evolved in the second half of the 20th century helps governments take a more 
balanced view of trade policy. Governments are better placed to defend themselves against lobbying 
from narrow interest groups by focusing on trade-offs that are made in the interests of everyone in the 
economy.
10. The system encourages good government—Under WTO rules, once a commitment has been 
made to liberalize a sector of trade, it is difficult to reverse. The rules also discourage a range of unwise 
policies. For businesses, that means greater certainty and clarity about trading conditions. For govern-
ments it can often mean good discipline.

http://www.apeda.gov.in/apedawebsite/about_apeda/10%20benefits.pdf  
(accessed October 28, 2019).

and income. It produces a greater variety of  
goods at lower prices and assures more year-long 
supplies of  products. Trade is essential to eco-
nomic growth and is a major component of  the 
gross domestic product for developed and devel-
oping economies. It is a major source of  revenue 
and foreign currency, especially in the developing 
world. It enables industry to specialize and 
 extend its sales and profit potential, sometimes 
by providing essential inputs for manufacturing 
domestic goods and exports. Companies can 
diversify their risk by participating in more and 
larger markets. International competition im-
proves the quality of  products and trade require-
ments often provide incidental benefits for 
 domestic populations.

Trade has proven essential to the growth of  
globalization; it has opened nations and reduced 
poverty in many nations around the world. The 
spread of  goods, services, and the technologies 
used to produce them has helped to integrate 
cultures. Trade has also helped to limit economic 
dislocations, social readjustments, and unemploy-
ment around the world.

Trade helps promote peace if  for no other rea-
son than buyers and sellers are reluctant to fight 
each other. Political conflict is less likely when 

nations enjoy healthy commerce, commerce that 
helps make people all over the world better off. 
Prosperous and contented people are less likely to 
want to fight. The World Trade Organization 
(WTO) and other organizations provide opportun-
ities to lessen tension through the establishment of  
common rules for trade and an impartial mechan-
ism for the resolution of  trade conflicts.

Trade is important and phytosanitary risk 
management is important to trade. To the extent 
that it succeeds, risk management facilitates 
trade in plants and plant products while protect-
ing essential resources.

1.3. An Unintended Consequence  
of Plant Trade

Plants and plant products support pests and 
pathogens, which are a significant negative ex-
ternality associated with trade. The trade of  
plants and plant products has been identified as 
the most important global pathway for alien 
pests and pathogens that cause damage to plant 
health (Hantula et al., 2013). For example, re-
cent findings suggest that over 70 of  the exotic 

http://www.apeda.gov.in/apedawebsite/about_apeda/10%20benefits.pdf
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plant pathogens identified in Europe gained 
entry via infected live plants since the 1980s 
(Santini et al., 2013). Extreme quarantine efforts 
have been implemented to stem the incremental 
increases of  introductions in Europe and Australia. 
Myrtle rust has arrived in Australia despite an 
advanced warning system and strict border 
control and is said to be causing an economic 
holocaust (FABI, n.d.). These pest introductions 
can be complicated by the fact that taxpayers 
and landowners often bear the financial burden 
of  the introduction. The party responsible for 
the presence of  the pest is rarely required to bear 
the costs of  the introduction. Thus, private par-
ties in international plant trade may, in the 
absence of  effective phytosanitary risk manage-
ment, lack a strong motive to reduce pest and 
pathogen risks.

Plant pests have been shown to cause ex-
tensive damage to environmental, economic, 
and other resources. The economic costs of  
introductions can be substantial. The Asian 
longhorn beetle epidemic in the large cities of  
the United States could potentially cause as 
much as $669 billion in tree damage (Nowak 
et al., 2001). Sweden is estimated to have 

total annual alien invasive species control 
costs of  between approximately 1,620 and 
5,080 million SEK.

At the same time, the number of  introduced 
pests with extreme impacts is relatively small 
compared to the number of  introduced pests 
with little or no effect. This makes phytosanitary 
risk management far too complex to follow the 
traditional “ounce of  prevention” approach to 
managing pests, which can preclude beneficial 
trade. Risk managers need to balance and priori-
tize issues. They need to determine where, when, 
what, and how to invest in risk controls for max-
imum beneficial effects while also realizing that 
there may be some tolerance for the background 
“failure rate.”

Plant exporters and importers responsible 
for the introductions of  plant pests are not 
usually held economically responsible for the 
damages those introductions cause. It is typic-
ally government, in the form of  taxpayers, 
landowners and/or affected industry that must 
bear the costs of  these introduction risks. 
These costs represent a substantial burden to 
taxpayers and other private parties affected by 
the pest introduction. This break in the cause 
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and effect chain of  events presents special 
challenges to those who would manage the 
risk associated with the import and export of  
plants and plant products.

1.4. Risk Management Along the 
International Trade Continuum

Fig. 1.5 presents a big picture view of  the risk 
management tasks involved in international trade 
of  plants and plant products. These commodities 
have a complex supply chain that involves the 
interactions of  many participants, including pro-
ducers, buyers, traders, “middle men,” processors, 
shippers, manufacturers, retailers, and con-
sumers (Gilmour, 2004) as well as associated 
stakeholders such as agri-dealers, the financial 
service sector, legislators and other policymakers. 
Developed countries and their “high-consuming 
lifestyles” anchor one end of  this supply network 
with producers who often struggle to make a live-
lihood, often found at the other end. In such a 
large and complex network risk and risk manage-
ment will mean very different things to different 
people (Flood and Day, 2016).

Throughout this handbook, risk manage-
ment along the international trade continuum for 
plants and plant products is considered the whole 
of  the process displayed in Fig. 1.5. There are three 
distinct phases of  risk management involved in 
the international trade of  plants and plant prod-
ucts. First, exporters assume opportunity risks, 

i.e., they initiate trade in anticipation of  reaping 
uncertain potential benefits from trade, such as 
those indicated in the figure.

“Pest risk management” or “phytosanitary 
risk management” is the second phase of  risk man-
agement. It represents the sanitary and phytosani-
tary (SPS) risk management responsibilities of  the 
world’s National Plant Protection Organizations 
(NPPOs). The most common view of  phytosani-
tary risk management is the one promulgated by 
the World Trade Organization Agreement on the 
Application of  Sanitary and Phytosanitary Meas-
ures (the SPS Agreement) and put forth by the 
International Plant Protection Convention (IPPC) 
as described in the Convention and several Inter-
national Standards for Phytosanitary Measures 
(ISPMs). This is the collaborative work of  the 
world’s National plant protection organizations.

The need for pest risk management can also 
arise independently of  international trade. 
Smuggling, natural spread, domestic disease 
outbreaks, and other domestic risk management 
issues can also give rise to the need for phyto-
sanitary risk assessment. The circle identifies 
this view of  risk management as the primary 
focus of  this handbook.

A third phase of  risk management is the re-
sponsibility of  the importer, who also assumes the 
management of  opportunity risks as suggested by 
the figure. Exporter and importer risks, together, will 
be referred to as “production risk management.”

The figure identifies the holistic view of  risk 
management associated with international trade 

Exporter

• Economic gain

• New markets

• Higher prices

SPS

• Plant health

WORLD TRADE

ORGANIZATION

• Crop damage

• Quarantine pests

Importer

• Economic gain

• Product variety

• Lower prices

Fig. 1.5. Risk management along the international plant and plant product trade continuum comprises 
production risk management and phytosanitary risk management.
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of  plants and plant products. It encompasses 
growers, processors, exporters, importers, dis-
tributors, and sales as well as NPPOs. This big 
picture view of  production and phytosanitary 
risk management offers the promise of  facilitat-
ing international trade and therefore promoting 
the many significant economic and other bene-
fits of  that trade. Risk management can be an 
effective tool for deciding when to seek the un-
certain potential gains—jobs, income, profits, 
product variety, and availability, consumer 
prices, and the like—that can directly result 
from the movement of  plants and plant products 
across national boundaries. By supporting and 
facilitating the free, fair, and safe trade of  goods, 
risk management also helps assure trade’s con-
tributions to the more intangible benefits like 
peace, constructive settlement of  disputes, prin-
ciples making life better for everyone and so on. 
This alone would constitute a compelling argu-
ment for the risk-informed management of  the 
import and export of  plants and plant products.

The most developed need for risk manage-
ment arises, however, from the requirements of  
the SPS Agreement and its potential as an effective 
tool for minimizing the undue burden of  eco-
nomic and other costs associated with pest intro-
ductions on society at large, whether from trade 
or non-trade issues. Risk management is the 
most effective means devised to date for minimiz-
ing the harm that can be caused by the introduc-
tion of  harmful alien species in new territories. It 
also offers the most promise for making the best 
use of  the limited resources available to protect 
plants, while at the same time the need to do so is 
expanding in volume, diversity, and complexity. 
Risk management as required by the SPS Agree-
ment is the primary focus of  this handbook but it 
is not the only focus because there are many 
partners along the plant product supply chain 
who own some part of  the risk associated with 
international trade in plants and plant products.

The international trade continuum has 
many levels of  risk, pest risk being but one of  
them. Pest risk analysis (PRA) is very narrowly 
circumscribed by the SPS Agreement. Its prac-
tice has been prescribed by ISPM 2 in a manner 
that meets the needs of  NPPOs, but which fails 
to satisfy the rationality test of  those who would 
like to see the benefits of  trade taken explicitly 
into account when phytosanitary risks are 
managed.

Risk management can be an effective strat-
egy for maximizing the potential gains from 
trade while minimizing the potential losses as-
sociated with pest introductions. That role for 
risk management compels this handbook. The 
international phytosanitary community has a 
responsibility to lead the world in its desire to 
facilitate international trade while at the same 
time protecting plant health for current and 
future generations through risk management best 
practices. To do that, the phytosanitary commu-
nity needs to know what that best practice is. 
Filling that gap is the purpose of  this handbook.

Phytosanitary risk management is rele-
vant for non-trade issues as well. Pest risk issues 
that are not for trade purposes do not have to 
adhere to the SPS Agreement. Thus, if  a pest 
known to be present in the western part of  a 
country threatens to spread to other parts of  
the country, it should be addressed through a 
pest risk management process. The model and 
processes introduced in Part 2 of  this hand-
book are equally appropriate for trade and non-
trade pest issues. It is worth bearing in mind 
that the SPS Agreement and the framework 
and guidance of  the ISPMs need not apply for 
nontrade pest issues.

This handbook focuses on phytosanitary 
or pest risk management. It aspires, however, to 
keep the linkages between production risk and 
phytosanitary risk management, where risk 
management responsibilities are spread across 
the supply chain, in front of  the reader. In an 
ideal world, risks along the international plant 
and plant product trade continuum might be 
managed in an integrated and collaborative 
manner. That ideal does not yet exist. Risks are 
compartmentalized by phase rather than inte-
grated across all phases. Even so, cooperation 
among industry and government risk man-
agers is in everyone’s mutual best interests. 
Cooperation between government and industry 
is essential in a competitive, secretive world 
where the protection of  confidential informa-
tion is essential to business success. A systems 
approach to risk management requires the 
ability to apply effective independent risk man-
agement measures anywhere they arise in the 
risk continuum. Global allocation of  scarce 
resources can be improved through the integra-
tion of  production and phytosanitary risk man-
agement objectives. Consequently, an effective 
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handbook cannot afford to dismiss or ignore 
risk management responsibilities at any part of  
the continuum.

1.5. The Need for and Purpose  
of this Handbook

The SPS agreement mentions “risk” 17 times, 
“risk assessment” four times, and “risk manage-
ment” not at all. PRA guidance has focused pri-
marily on how to conduct good risk assessments. 
The international community has been loath to 
develop risk management standards that bear 
directly on decision-making, which has re-
mained in the domain of  each sovereign nation. 
Consequently, notions of  what constitutes risk 
management and what is good risk manage-
ment practice have not been well developed. 
Meanwhile, risk management is one of  the most 
rapidly developing aspects of  risk analysis in 
many other communities of  practice. This hand-
book is needed to start the conversation required 
to move pest risk management forward.

The WTO’s Agreement on the Application of  
Sanitary and Phytosanitary Measures brought 
risk assessment to the forefront for the phyto-
sanitary community. The SPS Agreement speci-
fied that phytosanitary measures must be based 
on either international standards or risk assess-
ment. The phytosanitary community of  practice 
has made great strides in the practice of  risk 
assessment since that time. Plant pest risk ana-
lysis, concepts and application (Devorshak, 2012) 
marks a significant milestone in the evolution of  
thinking on that subject.

As has been common in many communi-
ties of  practice, the evolution of  thinking about 
risk assessment has outstripped the thinking on 
risk management. There is a relatively broad 
assumption in the plant protection community 
that risk mitigation means identifying risk reduc-
tion methods and selecting the ones appropriate 
to include in a given PRA. Risk management, 
by contrast, is often considered to be the oper-
ational actions taken by field personnel to re-
duce risk, for example, fumigations or other 

treatments, pre-clearance programs, commod-
ity inspection, and so on. These are myopic 
views; risk management is so much more than 
this. The understanding of  risk management 
needs to be expanded to include:

• identifying problems

• setting priorities

• allocating resources to these priorities

• commissioning risk assessments

• evaluating the assessed risks

• identifying and evaluating measures to  
reduce risks

• overseeing the risk communication process

• negotiating and making decisions

• identifying outcomes to monitor

• implementing control measures

• monitoring and evaluating the outcomes of  
the risk management measures

• modifying the measures as needed

• directing and managing the entire process.

Risk management, as done by other communi-
ties of  practice, such as food safety, finance, en-
gineering, environmental services, and others 
has become a sophisticated and mature way to 
manage the risk analysis process. There are risk 
managers and there is a risk management pro-
cess. If  you do not have both you may need this 
handbook.

Arguably, the SPS Agreement is all about 
risk management, despite the fact that it is 
never mentioned in the Agreement. That is one 

Risk analysis comprises risk management, risk 
assessment, and risk communication.

A negative externality is the cost to a party that 
did not choose to incur that cost. Thus, a nega-
tive externality occurs when an individual does 
not pay the full cost of the decision and is able to 
externalize or impose that cost on a third party to 
the decision. When trade in plants or plant prod-
ucts results in the negative externality of a pest 
introduction, then the cost of that trade to society 
may be much greater than the cost to the im-
porter. In fact, it is possible that the cost to soci-
ety exceeds all the benefits associated with the 
trade. Negative externalities from trade result in 
market inefficiencies unless proper risk man-
agement action is taken. Phytosanitary risk 
management measures may, themselves, con-
stitute a negative externality in the form of 
non-tariff barriers (NTBs) that may restrict trade.
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reason why it is time for a phytosanitary risk 
management handbook. Another major reason 
for this handbook is the ubiquity of  uncer-
tainty. There is never enough information to 
make a decision with complete confidence. 
Decision-making under uncertainty is a con-
stant condition for the plant protection com-
munity. Risk management is honest about and 
pays intentional attention to the uncertainty 
that could affect a decision or its outcome. The 
time has come for the phytosanitary commu-
nity to move the phytosanitary risk manage-
ment process forward.

A purpose of  this handbook is to articulate 
for the international plant protection commu-
nity the best practice of  risk management. The 
handbook is not intended to provide a point- by-
point accounting of  how nations currently 
manage phytosanitary risk. Instead, it describes 
what phytosanitary risk management could 
look like if  it was newly revised to incorporate 
some of  the best thinking about phytosanitary 
risk management as well as other government 
risk management practices and the practice of  
enterprise risk management by private industry. 
Thus, this handbook straddles the worlds of  risk 
management practice and risk management 
promise.

No member of  an NPPO will read this hand-
book and say “this describes how things are 
done in our office.” Hopefully, any member of  
an NPPO will read this handbook and say “this 
describes many ways that we might improve 
our risk management process and practice.” If  
industry risk managers have the same reaction, 
phytosanitary risk management cannot help but 
evolve and improve.

This handbook is intended to help its audi-
ences to:

• understand the language and models of  
risk

• identify the key uncertainties in a PRA

• differentiate knowledge uncertainty from 
natural variability

• distinguish between risks of  loss to plants 
and risks of  potential gains from trade

• identify the major components of  an ideal-
ized risk management framework

• identify opportunities for effective cooper-
ation and collaboration between risk asses-
sors and risk managers

• identify the most effective risk management 
control strategies available

• discuss the most significant issues associated 
with the most effective risk management 
strategies

• list the advantages of  risk-based sampling

• identify several emerging issues of  specific 
interest to risk managers

• use risk information to better manage plant 
protection and to better encourage inter-
national trade.

1.6. The Audience for this Handbook

This book is for anyone with an interest in pro-
moting trade in plants and plant products or 
with an interest in protecting plant health 
from harmful non-indigenous pests that can 
be introduced via trade. The primary market 
for this handbook includes the professionals, 
practitioners and policymakers of  the NPPOs 
of  the 183 parties to the IPPC. It should be es-
pecially useful to those nations interested in 
establishing a modern and effective risk ana-
lysis approach to phytosanitary trade issues. It 
will be of  interest to all nations, however, be-
cause it is the first book to carefully document 
what the phytosanitary risk management pro-
cess ought to do.

There are two secondary audiences for 
this book. The first comprises industry’s plant 
and plant product importers and exporters, 
non-governmental organizations (NGOs), and 
other stakeholders who work with the phyto-
sanitary regulators the world over. Many of  
these organizations are co-owners of  the pest 
risk management responsibility. It is in their 
self-interest to become and remain aware of  
evolving risk management practices so they 
can most effectively participate in the risk 
management process and assume their own 
responsibilities for promoting the many bene-
fits of  international trade as well as protecting 
plants. This handbook will empower them to 
do that.

The other secondary market for this hand-
book is academia. The many universities that 
support or participate in phytosanitary risk re-
search and issues will have a keen interest in the 
content. That content is described in the next 
section.
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1.7. The Organization of This Book

The book is organized into four parts, shown in 
Fig. 1.6. The first part provides all the essential 
background material, i.e., language, concepts 
and basic mental models necessary for under-
standing risk management. Part 2 presents a 
risk management model with a detailed descrip-
tion of  the structure and processes necessary for 
good risk management practice in the global 
economy. The third part provides a detailed look 
at the phytosanitary measures that are available 
to risk managers to manage risks to plant health 
that arise. The final section of  the book is de-
voted to an examination of  the most compelling 
risk management issues of  the day. The book will 
help governments and stakeholders establish a 
modern and effective risk analysis approach to 
all phytosanitary trade issues. It will add value to 
the experienced risk manager and to those get-
ting started in the field.

The contents of  the sections and short 
chapter summaries follow.
Part 1: Background materials

Chapter 1: Introduction—this introduces 
the book’s purpose and its organization.
Chapter 2: Risk—this chapter provides a 
description of  all the risk concepts and their 
relationships that risk managers need to 
understand to function in their jobs. These 
include definitions, language, and models 
as well as necessary skills such as risk iden-
tification. It also includes an orientation to 
the risk analysis decision-making frame-
work and the manager’s role as owner of  
that process.
Chapter 3: Uncertainty—this chapter 
introduces the all-important concept of  un-
certainty. It includes the types and causes 
of  uncertainty and focuses on how it affects 
decision-making for risk management.
Chapter 4: Risk analysis team—this chapter 
introduces the need for a team approach to 
risk analysis in general and risk assessment 

in particular. It includes topics like the com-
position, processes, roles and workings of  
good teams. It introduces the need for risk 
managers and assessors to work closely and 
collaboratively with one another.
Chapter 5: Risk managers—this chapter 
introduces the role of  the risk manager. It 
includes such fundamentals as who they 
are, what they do, where risk management 
is best located within an organizational 
structure, how to interact with risk asses-
sors and the like.
Chapter 6: Risk management and the SPS 
Agreement—this chapter addresses the 
things that a risk manager must do to be 
compliant with the SPS Agreement. It de-
velops the SPS principles associated with 
risk management. It considers non-trade 
issues as well as trade issues.
Chapter 7: Consequences and risk manage-
ment—this chapter addresses the range of  
risk-related impacts risk managers are con-
cerned with as well as the range of  impacts 
associated with risk management options. 
Although the focus is heavily on trade, it is 
not exclusively on trade.
Chapter 8: Risk management opportun-
ities—this chapter addresses the many ex-
citing opportunities there are for a good risk 
management approach to improve the 
quality of  phytosanitary decision-making. 
This includes such basic things as promot-
ing safe trade, understanding impacts, 
managing uncertainty, and allocating re-
sources, to more advanced topics like how 
to organize for risk management, harmon-
ization, and reconciling pathways.

Part 2: Pest risk management model
Chapter 9: Thinking about risk manage-
ment—this chapter defines the nature of  
the risk manager’s job and explores a few 
models used to help define it.
Chapter 10: Establish a risk management 
framework—this chapter argues the need 
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Pest risk
management

model

Risk
management
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Sequential structure of this handbook

Fig. 1.6. Sequential structure of this handbook.
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for every NPPO to establish a risk manage-
ment process. Then it illuminates the content 
of  that process by focusing on the responsi-
bilities of  risk managers, risk assessors, and 
risk communicators.
Chapter 11: Risk manager and risk assessor 
interaction—this chapter discredits the no-
tion that risk management and risk assess-
ment should be separated from each other. 
It describes the points in the process where 
managers and assessors need to interact 
closely as well as describing the nature of  
that interaction.
Chapter 12: A phytosanitary risk manage-
ment model—this chapter introduces a 
model prototype that can be adopted or 
adapted by NPPOs.
Chapter 13: Pest risk management through 
Stages 1 and 2—this chapter describes the 
risk manager’s role in Stages 1 and 2 of  the 
ISPM 2 pest risk analysis framework. It is 
the first of  two chapters describing the 
phytosanitary risk management model 
introduced in Chapter 12.
Chapter 14: Pest risk management through 
Stage 3—this chapter details the structured 
process by which a recommended risk man-
agement option is chosen. This includes 
formulation, the identification of  risk man-
agement options, evaluation of  individual 
risk management options to establish their 
efficacy and the selection of  the most appro-
priate risk management option. The model 
then shifts its focus to the risk manager’s 
implementation responsibilities.
Chapter 15: Uncertainty and pest risk manage-
ment—this chapter focuses on the role of  un-
certainty in risk management decision-making. 
It reviews some of  the sources of  uncertainty 
confronted in a pest risk assessment and ad-
dresses the need for a systematic method of  
characterizing and addressing uncertainty in 
the risk management process.
Chapter 16: Stakeholders and risk commu-
nication—this chapter describes the ways 
that stakeholders need to be involved in a 
risk management process. It identifies typ-
ical stakeholders as well as opportunities 
for input and feedback. There is a special 
section on risk communication.
Chapter 17: Enterprise risk management—
this chapter describes a risk management 

model for the private industry side of  inter-
national plant trade by providing an over-
view to an enterprise risk management 
model.

Part 3: Risk management controls
Chapter 18: Risk management strategies—
this chapter examines the appropriate level 
of  protection (ALOP) principle before turn-
ing to the risk-taker and risk-avoider roles 
of  the risk manager through the lens of  
who owns what part of  the risk. Generic 
strategies, including the systems approach, 
for reducing the likelihood and conse-
quences of  risks are reviewed before several 
specific strategies for formulating risk man-
agement options are offered.
Chapter 19: Certification—this chapter 
examines the role of  certification in pest risk 
management. It provides practical advice on 
why certificates are needed and how to learn 
the requirements for a certificate. Inter-
national guidance is reviewed, ePhyto is de-
scribed along with certification procedures.
Chapter 20: Inspection and risk-based sam-
pling—this chapter explores inspection as a 
deterrent, a procedure, and a data source. 
Inspection’s reliance on sampling is intro-
duced, then risk-based sampling is de-
scribed and an example is provided.
Chapter 21: Treatments—this chapter be-
gins by examining the IPPC/SPS frame-
work for treatments, which requires that 
treatment shall be commensurate with the 
risk identified by PRA. There is an emphasis 
on assuring the treatments are in reason-
able relationship to the pest risk. Relevant 
international standards are reviewed before 
the role of  extrapolation and Probit 9 in 
treatment strategies are discussed.
Chapter 22: Pest-free concepts—this chapter 
examines the use of  pest free windows, pro-
duction sites, places of  production, areas, 
and shipments as risk management meas-
ures. It also examines the potential use of  
low-pest prevalence and non-host status as 
potential risk management controls.
Chapter 23: Irradiation—the chapter begins 
with a careful examination of  what makes 
irradiation different from other phytosani-
tary treatments. It progresses through a dis-
cussion of  the role of  international and  
national regulatory frameworks and then 
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examines several policy issues including ir-
radiation as a food additive, labeling, and 
dose ceilings for food. The chapter concludes 
with an examination of  programmatic 
issues including oversight, inspection, mis-
takes, and fraud.
Chapter 24: Post-harvest processing and 
handling—this chapter defines the risk 
management measures used in this segment 
of  the supply chain as well as their object-
ives. Definitions are offered and extensive 
review of  international guidance is offered.
Chapter 25: Post-entry measures—this 
chapter describes a set of  under-utilized 
measures that are under-appreciated for 
their effectiveness because risk managers 
are reluctant to allow potentially infested 
articles to enter their country even when 
risk analysis supports the use of  such 
measures.
Chapter 26: Prohibition—this chapter fo-
cuses on the no trade scenarios that result 
from the use of  prohibition. A declared pro-
hibition is one way to forestall trade. The 
use of  prohibition on items not authorized 
and during emergency actions is also 
examined.
Chapter 27: Systems approaches—this 
chapter details the growing reliance on the 
use of  distinctly different pest mitigation 
measures and safeguards. Topics include 
mitigation systems, quality systems, con-
trol point systems, redundancy and the 
evaluation of  systems as risk management 
options.

Part 4: Issues in pest risk management
Chapter 28: Hazard analysis vs. risk analysis—
this chapter examines the problems that 
can arise when risk management focuses on 
entry as the risk rather than establishment 
and its consequences. It emphasizes poten-
tial trade issues and resource misallocation.
Chapter 29: Economic consequence 
 assessment—this chapter examines the as-
sessment of  economic consequences. It 
introduces the different perspectives an 
analysis can take and reviews the economic 
guidance provided in the SPS agreement 
and by IPPC. Specific challenges to the SPS 
economic framework are examined as are 
types of  economic impact and economic 
analyses used for consequence assessment.

Chapter 30: Knowledge management—
this chapter develops the importance of  col-
lecting, organizing, and analyzing data to 
reduce uncertainty. Mining the extensive 
amounts of  information generated by the 
pest risk management community to learn 
about pathways, pests, and risk management 
efficacy is one of  the most promising oppor-
tunities for this community of  practice.
Chapter 31: Commodities for consump-
tion—this chapter describes how the full 
and accurate identification of  a commodity 
is essential for regulatory processes and risk 
management. Processes, processing, and 
packaging associated with creating the 
commodity should be considered by risk 
managers. Risk management works best 
when trading partners collaborate honestly 
and freely about the risks and solutions as-
sociated with commodities they trade.
Chapter 32: Genetically modified organ-
isms and invasive species—this chapter be-
gins with careful attention to terminology 
and follows that with a look at the precau-
tionary approach to managing GMO risks. 
It then turns to a more detailed discussion 
of  GMO/LMO issues before concluding with 
an examination of  invasive species.
Chapter 33: A new framework—this chap-
ter looks at central concepts that break 
from the past and redefine the future of  pest 
risk management. It takes a careful look at 
how the SPS agreement has and continues 
to affect phytosanitary risk management. It 
focuses on the need to consider strength of  
measures based on a rational relationship 
and the bold opportunities that using the 
continuum of  risk management makes 
possible for the future.

1.8. Summary and Look Forward

Here are five things to remember from this chapter.

1. International trade has transformed the world 
and is essential to our way of  life.
2. Trade in plants and plant products is a signifi-
cant part of  international trade.
3. The introduction of  alien pests to new terri-
tories is a destructive and expensive negative 
externality of  plant trade.
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4. Risk management is an effective means of  
facilitating international plant trade.
5. Risk management is a necessary means for 
controlling the risks associated with the intro-
duction of  alien species.

In the next chapter, you will learn all you need to 
know about the language and mental models of  
risk to be able understand the language of  this 
handbook.
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