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SUMMARY 

Early warning systems tell us when there is a food safety risk that needs attention.  They are 
critical to keeping food safe but are, by their nature, reactionary.  Their capacity to anticipate 
future events is limited because they are largely based on surveillance for known hazards. 

“Foresight” activities look forward to gain insight into potential future trends, situations, 
hazards or opportunities.  These activities support long-term activities like scientific research 
and strategy development.  Horizon scanning is a foresight method that uses a structured, 
systematic process to gather and evaluate information about broad signals and trends and 
provide decision-makers with an early opportunity to act.  Horizon scanning (or any other 
foresight technique) complements and enhances early warning systems. 

A scanning system that gathers intelligence on emerging food safety risks and opportunities 
will steer the New Zealand Food Safety Science & Research Centre’s (NZFSSRC) research 
priorities.  The European Food Safety Authority (EFSA) has provided a widely-adopted 
definition of an emerging risk (to human, animal and/or plant health):  A risk resulting from a 
newly identified hazard to which a significant exposure may occur, or from an unexpected 
new or increased significant exposure and/or susceptibility to a known hazard.  Emerging 
risks may not necessarily stem from scientific findings but can arise through political 
pressures and/or or public opinion.  There are currently no suitable definitions for emerging 
opportunities that fit the vision of a food safety horizon scanning system for New Zealand.  
The following is proposed:  Knowledge that can lead to the development of new products or 
markets, increase efficiency in food production or regulatory compliance, or avoid or mitigate 
a food safety risk. 

The goal of this project is to provide information to NZFSSRC stakeholders on established 
horizon scanning systems already in place in New Zealand and other countries, towards the 
wider goal of establishing a horizon scanning system in New Zealand to capture and 
communicate emerging (and ongoing) food safety risks and/or opportunities. 

Semi-structured interviews were completed with 12 New Zealand organisations involved in 
the food industry to find out about any horizon scanning activities they were undertaking and 
compile their views on what a cross-sectoral system would look like.  Interviews were also 
completed with three organisations in other countries already undertaking horizon scanning 
for food safety, plus additional information was offered by a number of other overseas 
organisations.  Learnings were drawn from Biosecurity New Zealand.  Further information 
was gathered from the literature. 

Information from the New Zealand interviews inform the starting point for future efforts.  
These interviews revealed a need to create a shared understanding of what it means to do 
horizon scanning in the context of food safety in New Zealand, since views were diverse and 
not always synergistic.  Most New Zealand organisations undertake horizon scanning 
activities but do not have a structured, systematic horizon scanning system.  Some horizon 
scanning is formal, such as discrete pieces of work, some informal, largely based on people 
talking to each other and monitoring outputs from various organisations.  Most New Zealand 
organisations have no dedicated software, hardware and financial resources for horizon 
scanning and donate less than one full time equivalent (FTE) position to this activity. 

The general lack of systematic horizon scanning shows there is need for a New Zealand 
system.  A single cross-sectoral system should reduce duplication of effort among 
organisations and create the opportunity to review gaps in information.  However, the initial 
phase of establishing a horizon scanning system in New Zealand needs to include activities 
that create a shared understanding of the expected outputs from horizon scanning and the 
timescales for responding.  Other findings from these interviews were: 
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• The funding model to support a horizon scanning system needs to be agreed. 

• The framework, workflow, decision-making and funding structure need to be clear and 
transparent to stakeholders. 

• Clear procedures are required to protect sensitive information (inputs and outputs). 

• Horizon scanning outputs need to be disseminated so that information reaches the most 
appropriate stakeholders. 

• There needs to be a process to evaluate the effectiveness of a horizon scanning system. 

Interviewees wanted the horizon scanning system to encompass a broad range of topics 
beyond food safety hazards, e.g., plant and animal health, food assurance, technology, 
consumers, regulatory changes and global trends.  Participants were asked to provide 
guidance on whether there should be separate systems for risks and opportunities but no 
clear view emerged.  A pragmatic approach is to combine scanning for risks and 
opportunities into the same system initially, with future evaluation.  This changes the focus 
from risks or opportunities, to a system that focussed on “emerging issues”.   

The term “emerging issue” has been adopted by other organisations undertaking food safety 
horizon scanning.  It can be defined as a very recently identified topic or theme that merits 
further investigation, and for which the information collected is still too limited to be able to 
assess whether it meets the requirements of an emerging risk or opportunity.  The more 
neutral term “emerging topic” might be substituted for New Zealand in the future.  This 
terminology supports investigating both positive and negative aspects. 

Learnings from the literature and all interviews were drawn together into a series of findings.  
These 13 findings create a platform to propose the framework for a New Zealand horizon 
scanning system.  The findings provide the rationale for the proposed framework: 

1. There is no right or wrong way to undertake horizon scanning. 
The approaches to horizon scanning were diverse and most likely driven by a need to 
make each process fit-for-purpose and/or to fit within available resources. 

2. The first step is to identify the drivers of change. 
Defining and agreeing the key drivers of change that are important to the New Zealand 
food industry underpins horizon scanning activities (e.g. climate change, changes in 
consumer behaviour and consumption patterns, international food trade, changes in food 
processing technology). 

3. Efficient horizon scanning revolves around expert opinion. 
A data centred system, where multiple sources of information are systematically 
monitored and screened for any signals, has been found to be resource intensive.  An 
expert centred approach uses a forum of different stakeholders to identify emerging 
issues and prioritise these for further investigation. 

4. Coordination by an independent expert ensures independence and longevity. 
Using a consultant or consultancy with expertise in horizon scanning and foresight 
methods to coordinate a horizon scanning system minimises potential biases or conflicts 
of interest and ensures horizon scanning activities are continuous. 

5. It is crucial to have input from the right mix of experts. 
Horizon scanning requires information from a variety of disciplines plus an open-minded 
approach towards weak signals and uncertainty.  It is also important to have the right mix 
of people involved in the initial interpretation and analysis of incoming information. 
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6. Focussed data scanning is efficient. 
An expert centred approach directs scanning towards specific emerging issues or related 
topics, or wider issues or drivers. 

7. Some routine data scanning adds value. 
Outputs from other organisations might be monitored to reduce duplication of effort 
across the New Zealand food industry.  The value of monitoring social media needs to 
be demonstrated. 

8. Information sources should be well characterised. 
The range of information sources should include traditional scientific sources but also 
media and grey literature, expert judgement and regulatory information.  The reliability 
and inherent biases in each source should be understood. 

9. A horizon scanning system should be part of a network of like systems. 
New Zealand horizon scanning efforts should be connected to others already operating, 
e.g., those of the European Food Safety Authority, the United States Food Safety and 
Inspection Service and the Food and Agriculture Organization of the United Nations. 

10. Emerging issues will rarely be supported by strong evidence.  Combining expert advice 
with multiple lines of plausible evidence helps to identify an emerging issue. 

11. Horizon scanning processes need to be integrated with end-users. 
Intelligence gathered by horizon scanning needs to be transformed into knowledge that 
can be used by decision-makers. 

12. A centralised, accessible database is needed to track emerging issues. 
A well-organised information management system, accessible to stakeholders, will 
record all information, decisions and subsequent research related to an issue. 

13. A horizon scanning system needs a long-term commitment. 
New Zealand stakeholder organisations should be prepared to dedicate multiple FTEs 
over several years to a horizon scanning system. 

On the basis of gathered information, a framework is proposed for a cross-sectoral horizon 
scanning system for food safety issues.  The framework is centred on a forum of experts 
who direct information gathering activities (prioritised and routine) and are supported by 
analysts with subject matter expertise.  Information flows to and from decision-makers, who 
may themselves be part of the expert forum.  It is proposed that an independent facilitator 
coordinates the system.  Three computational tools are proposed with their main functions 
being information scanning, social media scanning and workflow management/ 
communication. 

Establishing a fully functional horizon scanning system will take time.  Several short-term (<1 
year) initiatives have been proposed that provide earlier outcomes for the NZFSSRC 
stakeholders but also support development of the future system.  Initially, the findings and 
proposed framework outlined in this review can be presented at a workshop promoting open 
discussion and feedback from the NZFSSRC’s industry, science and government 
stakeholders.  The workshop can be used to reach agreement over the function and 
expectations of a system and the proposed framework.  Other early initiatives include a 
review of the drivers of change that are important to the New Zealand food industry and their 
potential implications, targeted horizon scans on specific emerging issues, and identifying 
current duplication of horizon scanning effort among NZFSSRC stakeholders that could be 
transferred to a cross-sectoral horizon scanning system. 

In the medium term (1-2 years) a pilot project trialling the skeleton of the framework could be 
initiated.  This might focus on an identified emerging issue or driver of relevance to more 
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than one food sector and/or the routine scanning.  The purpose should be to test out the 
framework and identify areas for improvement before the system is expanded.  This will 
probably include developing and testing prototype computational tools.  Measuring success 
requires establishing performance criteria and a pilot project provides suitable conditions to 
begin this work. 
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1. INTRODUCTION 

When food safety risks are identified early, a quick response can minimise or avoid 
economic and public health impacts.  Early Warning (EW) systems are commonly used for 
this purpose, using surveillance of notifiable diseases and known hazards in the food chain 
to provide signals that action is needed.  These are valuable and necessary food safety 
systems. 

What if EW systems were not just reactionary, but could also anticipate future events?  The 
Food and Agriculture Organization of the United Nations (FAO) states “EW systems that 
effectively integrate both predictive and reactive capacity are needed to support countries’ 
strategic decision-making and emergency preparedness, prevention, and mitigation efforts” 
(FAO, 2015).  Foresight techniques can be used to try to predict future events. 

Foresight 
The activity of looking forward to gain insight about what will happen in the future.  
Foresight techniques are a collection of forward-thinking methodologies that are used to 
provide insights about potential future trends, situations, hazards or opportunities. This 
insight is often integrated into planning and risk management.  Foresight techniques and 
“future methodologies” are similar activities (FAO, 2014, 2015). 

 
Foresight activities support longer term planning.  The methods help people with diverse 
points of view to share, explore and test assumptions, imagine a range of possible futures 
and explore strategic options to meet future challenges (CFIA, 2011).  While foresight 
activities are often thought of as being predictive, they do not actually predict the future.  
Instead, these techniques anticipate and explore a range of possible futures and use the 
insights to incorporate flexibility into policies and strategies (see Box 1, over). 

Examples of foresight techniques are scenario planning, back-casting and horizon scanning 
(FAO, 2015). 

1.1 HORIZON SCANNING 
Horizon scanning is a foresight method that uses a structured, systematic process to gather 
and evaluate information about broad signals and trends and provide decision-makers with 
an early opportunity to act.  It is focussed on the medium to long term future, aiming to 
identify trends, opportunities or risks five, ten or more years before the issues become 
mainstream (FAO, 2014).   

Horizon scanning 
A foresight method that acquires information about broad signals or trends via direct (e.g. 
research) or indirect (e.g. opinion) means to provide decision-makers with a view of future 
conditions that may challenge the established assumptions and beliefs, which form the 
basis of current decisions and processes (FAO, 2015). 

 
Put simply, horizon scanning aims to reveal future issues so decisions can be made in the 
present. 

Importantly, horizon scanning (or any other foresight technique) is not a replacement for an 
EW system.  It is a complementary, enhancing activity.  Where EW system outputs usually 
trigger rapid, reactive activities to protect public health, horizon scanning supports lengthier 
activities like scientific research and strategy development.  
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Box 1 
The distinctive qualities of futures work 
“People have a lot of funny ideas about futures 
work and horizon scanning. They imagine crazy-
haired futurists doodling jet packs or hand-
waving pontificators randomly mashing dull old 
words together to make exciting new ones. 

They also imagine that futures work makes 
predictions, produces models and tells you 
what’s going to happen. It doesn’t. In reality, 
futures work is just another strategic tool. It 
won’t tell you what’s going to happen in twenty 
years’ time, or even five, but it will show you a 
picture of a world that plausibly could happen, 
and challenge you to think about what that 
would mean, whether it should be welcomed, 
how it might be avoided. Sometimes the picture 
is a broad and hazy one, sometimes narrow and 
precisely drawn. It all depends on the questions 
you choose and the techniques you use to 
address them. 

Futures research is a fairly new school, and still 
considered radical by many. It’s as rigorous as 
more familiar kinds of scientific research, but its 
methods and goals are very different. It doesn’t 
aim to converge on a single authoritative view 
of one reality, but to spread out and examine 
the range of possible futures. It doesn’t always 
build a tower of fact upon respectable, 
published fact, but often sifts through turbulent 
subjects gathering traces and whispers, noting 
and combining the faint signals that might 
mark the start of something important, or the 
point at which action is decisive. 

 

 

Futures work resists blinkers and roams freely 
across disciplines and departments. It moves 
from respectable scientific journals to the 
fringes of the internet, and from detailed 
quantitative analysis to pure blue-sky invention. 
It thrives on disagreement and discussion, and 
above all is creative and imaginative in finding 
ways to break out of habitual thinking and see 
what lies outside our assumptions. 

Those new to futures work will often need some 
time to orient themselves and adjust their 
expectations. Empirical scientists often find it 
wordy, cloudy and inclined to build too much 
finding on too little fact. To economists it can 
seem uncertain and oddly unpredictive. The 
policy maker looking for concrete answers or 
dealing with a crisis may well ask, “so what?” 

The key to understanding horizon scanning and 
futures is to realise that they fit in at the start of 
the research process, not at the end. They have 
scientific value, but their measure is plausibility 
not proof and their aim is to stimulate and 
support discussion, not to conclude it.” 

Reproduced with permission from Sparknow Ltd.  
Source: (Anonymous, 2006) 

 
A scanning system that gathers intelligence on emerging food safety risks and opportunities 
will steer the New Zealand Food Safety Science & Research Centre’s research priorities. 

Such a system needs to:  

• Be ongoing, to take a dynamic view rather than a snapshot in time, and enable emerging 
risks and opportunities to be identified as soon as they arise; 

• Encompass information from formal and informal sources; 

• Produce outputs that are appropriate and useable by the Centre and its stakeholders for 
their purposes, while minimising duplication of effort; 

• Compile information from sources from different food sectors; and 

• Securely manage confidential information in accordance with New Zealand legislation, 
regulatory/commercial sensitivities and good practice. 
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1.2 THIS PROJECT 
The goal of this project is: 

To provide information to NZFSSRC stakeholders (industry and government) on established 
horizon scanning systems already in place in New Zealand and other countries, towards the 
wider goal of establishing a horizon scanning system in New Zealand to capture and 
communicate emerging (and ongoing) food safety risks and/or opportunities. 

Horizon scanning is already being undertaken by a number of food safety organisations 
around the world.  While the NZFSSRC needs to develop a cross-sectoral system suitable 
for New Zealand and the Centre’s stakeholders, there is no need for us to “start from 
scratch”.  We can be more efficient by learning from others – what works?  What does not?  
It is also important to take stock of what systems the New Zealand food industry already has 
in place to keep abreast of emerging issues and opportunities.  These might be EW or 
foresight systems.  A horizon scanning system relies on inputs of information, so we need to 
assemble a list of information sources that could feed New Zealand horizon scanning 
activities in the future. 

This project has four objectives: 

1. To gather information on the structure, operation, associated costs and benefits of food 
safety surveillance systems already established by collaborative research bodies or 
regulatory authorities in other countries, and whether these overseas models can be 
adapted in this country.  

2. To gather information on New Zealand systems:  From MPI on the structure, operation, 
associated costs and benefits of MPI’s biosecurity surveillance programme, plus 
information on their recent food safety risk alert investigation; from primary food 
industries.  

3. On the basis of gathered information, propose a framework (or several optional 
frameworks) showing (i) what a food safety risk surveillance system might look like for 
New Zealand in terms of structure, operation and outputs, and (ii) what a food safety 
opportunities surveillance system might look like for New Zealand in terms of structure, 
operation and outputs.  

4. To prepare a preliminary plan setting out how the NZFSSRC might develop, implement 
and maintain the proposed framework(s). 

The findings through meeting these objectives have been summarised in this report. 
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2. DEFINITIONS 
There is a danger of being caught up in a debate over the definition of an emerging risk or 
opportunity, or any number of other concepts related to horizon scanning and foresight 
activities.  Others have recognised that time-consuming debates can ensue over whether 
something is, in fact, “emerging” and fits their pre-determined definition (EFSA, 2012a).  
While there needs to be definitions in place, and checks to ensure that a system is actually 
identifying emerging issues, if a system identifies an issue/risk/opportunity that is already 
known but had not been given the necessary attention it needs, then that is also a good 
outcome. 

The definitions and concepts relating to horizon scanning and future foresight activities have 
been debated by others (EFSA, 2012a; FAO, 2014; Mazri, 2017).  These focus on risk.  We 
have selected those definitions that we think best underpin this project but recognise a wider 
New Zealand debate may be desired in the future. 

2.1 WHAT IS AN EMERGING RISK? 
The European Food Safety Authority (EFSA) has defined an emerging risk (to human, 
animal and/or plant health). 

Emerging risk 
“A risk resulting from a newly identified hazard to which a significant exposure may occur, 
or from an unexpected new or increased significant exposure and/or susceptibility to a 
known hazard” (EFSA, 2007). 

 
Thus the definition encompasses (EFSA, 2012a): 

1. Newly identified hazards, i.e. previously nonexisting or not known, for which a significant 
exposure may occur; 

2. Re-emerging hazards, i.e. hazards already characterised for which an unexpected or 
increased exposure may occur; and 

3. Increased susceptibility to known hazards for humans, animals or plants. 

This definition is described in more detail in Appendix B.1.  Several international and national 
organisations interviewed during this project have adopted the EFSA definition of emerging 
risk, and it is becoming a standard definition. 

The terms risk, hazard and threat are often used interchangeably in literature.  We prefer to 
confine use of the term “threat” to situations where the food safety risk is due to the 
deliberate acts of fraudsters or other individuals with malicious intent (Donohoe, 2013). 

Examples of emerging risks to human health are: 

1. Cross-species transmission of a biological hazard previously confined to an animal host, 
e.g. Avian influenza; 

2. Emergence of a new strain of a known biological hazard with increased virulence, e.g. 
“pandemic” strains of Vibrio parahaemolyticus; 

3. Recognition of an existing hazard that has always been present, e.g. the toxicity of non-
visible lead fragments in meat from animals shot with lead-based ammunition; 
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4. The movement of a known hazard into new geographical areas, e.g. the introduction of a 
distinctly different strain of a known biological hazard into a new area as food is traded 
internationally; 

5. Increased exposure to an existing hazard due to changes in food consumption, e.g. 
exposure to pathogenic microorganisms through consumption of raw foods traditionally 
consumed with some heat treatment (e.g. ginger, beetroot), or uptake of new foods by 
people lacking the traditional knowledge of how to safely prepare that food (e.g. 
cassava); 

6. Increasing subpopulations more susceptible to foodborne disease, e.g. the increasing 
population of elderly people in New Zealand. 

Emerging risks may not necessarily stem from scientific findings but can arise through 
political pressures and/or or public opinion.  For example, bisphenol A is an endocrine 
disrupting chemical found in food-approved plastics and despite scientific controversy over 
whether this exposure poses a risk to human health, politicians and the public have put 
pressure on manufacturers to discontinue its use (Mazri, 2017).  Similarly, organisations 
interviewed during this project are concerned with risks to their public image and access to 
markets in relation to food safety, which may be independent of the risk of the hazard itself.  
For example, there may be the risk of a public health scare based on false or incorrect 
information, or resulting from poor communication with consumers.  Recommendations for 
risk communication with consumers have recently been published for the EU (Etienne et al., 
2018). 

2.2 WHAT IS AN EMERGING OPPORTUNITY? 
One intention of this project was to provide some clarity over the concept of an emerging 
opportunity and how information on food safety opportunities might be gathered, evaluated 
and reported.  Unsurprisingly, there was an absence of international debate on this topic 
since the core purpose of any food safety system is to reduce the risk of foodborne illness. 

This provides an opportunity for New Zealand food industry stakeholders to define the kinds 
of opportunities that a horizon scanning system should focus on. 

The views from New Zealand food industry representatives provide a starting point to craft a 
definition (see Section 4.2.2 for further information).  It is expected that emerging 
opportunities will be dominated by new technologies or changes in the use of existing 
technologies.  

Emerging opportunity (proposed definition) 

Knowledge that can lead to the development of new products or markets, increase 
efficiency in food production or regulatory compliance, or avoid or mitigate a food safety 
risk. 

2.3 “EMERGING ISSUES” AND OTHER DEFINITIONS 
It was recognised that the term “emerging risk” potentially limited the exchange of 
information or caused unnecessary alarm or tensions.  EFSA’s experience found that most 
potential emerging risks were only supported by preliminary, incomplete evidence with 
significant uncertainty (EFSA, 2012a).  Thus the term “emerging issue” was adopted, which 
also features in horizon scanning activities undertaken by other organisations.  In the context 
of this current project, the term fits better for both emerging risks and opportunities since it 
suggests the outcome is not necessarily negative.   
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Emerging issue 
A very recently identified topic or theme that merits further investigation, and for which the 
information collected is still too limited to be able to assess whether it meets the 
requirements of an emerging risk or opportunity (adapted from (EFSA, 2012a)). 

 
The analogous and perhaps more neutral term “emerging topic” might be substituted, but 
“emerging issue” will continue to be used in this report to maintain consistency with current 
international activities. 

Table 1 lists definitions for other terms used in this document that are relevant to horizon 
scanning and other foresight activities.  These have been adapted to fit the purpose of this 
current project.  The FAO has provided useful glossaries covering a greater number of terms 
(FAO, 2014, 2015). 

Table 1.  Glossary of terms 

Driver (of change) The underlying cause of change. These may or may not be 
directly related to the issue at hand (FAO, 2014, 2015). Examples 
of drivers specific to food safety include globalisation of trade, 
changing demographics (migration, urbanisation), farming 
intensification and climate change (FAO, 2014; Richardson et al., 
2016). 

Indicator A reliable, sensitive and quantifiable measurement/observation 
that ideally provides information on the nature of the hazard 
(agent/process involved) and the source of the risk (EFSA, 2007). 

Signal The trend of an indicator value over time or space, often as a 
result of drivers (EFSA, 2007; FAO, 2014). 

Trend A directional assessment of something that is changing or 
developing over time (FAO, 2014). 

Weak signal Current or past developments with unclear implications for future 
developments. These may or may not be relevant and are 
generally difficult to identify (FAO, 2014). 

Wildcard/black swan An event that has a very low (perceived) probability of occurring, 
but a very high impact (FAO, 2014). 
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3. STUDY APPROACH 
This section provides a brief description of how the data for this study were collected. Full 
details can be found in Appendix A. 

This study used structured, in-depth interviews to investigate what other horizon scanning 
systems are already in place in New Zealand and in other countries.  Structured in-depth 
interviews were chosen as the best method to obtain detailed information and opinions from 
the relevant organisations.  This method is particularly valuable for providing information and 
background on issues that cannot be observed or efficiently evaluated.  We also investigated 
MPI’s biosecurity surveillance programme as a potentially useful New Zealand-based model 
that could inform a food safety horizon scanning system. 

Throughout all these activities, we reviewed related literature concerning horizon scanning 
as it relates to food safety.1 

We interviewed key people and reviewed relevant documentation from 12 New Zealand 
organisations.  Interviews were completed with three organisations in other countries with 
horizon scanning systems in place. 

Information from the New Zealand interviews inform the starting point for future efforts 
(Section 4).  Information from the literature and all interviews have been drawn together into 
a series of findings (Section 5).  These findings create a platform to propose the framework 
for a New Zealand horizon scanning system (Section 6).  The findings also inform the next 
steps leading from this current project (Section 7), including how success might be 
measured (Section 8). 

In order to anonymise participants’ responses in accordance with University of Otago ethics 
requirements, participants’ quotes are labelled only by their participant number (P1 to P15). 
Other steps have been taken to anonymise the responses where information shared is not 
otherwise publicly available, e.g., by referring only to “New Zealand organisations” or 
“international organisations”. 

 

 

                                                           
1 A full literature review was outside the scope of this project but through the process of research and 
consultation, many useful reports were identified and reviewed. 
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4. VIEWS FROM NEW ZEALAND 
The information drawn from interviewees from the 12 participating New Zealand 
organisations is a mixture of fact and opinion, which together provides an overview of current 
horizon scanning activities and views on a future cross-sectoral New Zealand system.  This 
information raises important considerations. 

Most of the participants shared a broad view that horizon scanning was a future focussed 
activity:  What’s coming up, picking up on new issues coming over the horizon, early 
indications of problems, longer-term (3–5, 5–10 year) view, an activity that creates 
awareness, looking forward to see what is changing... “What’s going to come and bite us.” P2 

Some also viewed horizon scanning as an activity that looked at current trends, particularly 
in other countries, to indicate possible issues for New Zealand. 

For most, horizon scanning was a risk-identifying activity and only some participants 
mentioned using horizon scanning to identify opportunities.  When asked what it meant to do 
horizon scanning, one participant commented: “I think if you ask different people within our 
business, they probably have different views.” P13 

The initial phase of establishing a horizon scanning system in New Zealand needs to 
include activities that create a shared understanding of what it means to do horizon 
scanning in the context of food safety in New Zealand. 

4.1 CURRENT HORIZON SCANNING ACTIVITIES 
Most New Zealand organisations undertake horizon scanning activities but do not have a 
structured, systematic horizon scanning system. 

One New Zealand organisation has a systematic horizon scanning system and several 
others commission horizon scanning analyses of specific topics from external providers.  
The systematic horizon scanning system has a complex structure with similar resources to 
international horizon scanning systems.  There are two types of horizon scanning, 1) 
gathering and processing information someone else has generated and 2) generating 
information within the organisation and processing it.  The first type of scanning might have 
some overlap with the proposed New Zealand horizon scanning system but access is 
restricted due to intellectual property rights. 

The other organisations undertake informal horizon scanning activities, largely based on 
‘people talking to each other’ and reviewing outputs from various relevant organisations.  
Some organisations have meetings with their members, with food safety specialists or with 
technical advisory groups (typically one to two meetings per year), where horizon scanning 
topics are discussed.  Emerging risks might be recorded in risk registers. 

Other activities include monitoring international legislation/regulations, teleconferencing with 
MPI (the food safety and Biosecurity teams), email subscriptions with international 
organisations, conferences, focus groups, overseas advisors, monitoring market trends, 
subscribing to thought leaders, monitoring specific organisations (e.g. European Union, US 
Centers for Disease Control and Prevention, assurance programme providers such as the 
British Retail Council), input from academic institutes, loosely identifying headlines or 
monitoring newsfeeds, talking with overseas advisors and performing literature reviews.  

Most New Zealand organisations have no dedicated software, hardware and financial 
resources for horizon scanning. Most organisations donate less than one full time equivalent 
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(FTE) position to horizon scanning overall, and spend a few thousand dollars for associated 
costs (e.g., meetings).  One organisation spends more than $1 million on horizon scanning 
activities, but this is exceptional.  Another organisation spends around $10,000, others 
spend “less than $5,000” or “around $1,000” for meetings in addition to the FTE spend. 

Some organisations do not carry out horizon scanning activities but may identify emerging 
issues through monitoring markets and compliance: 

“We are not strictly using horizon-scanning activities.  So what we tend to do is we respond 
more to the market.  So ask what the markets are saying.  We’ve got teams round the world 
who can do that for us and come back to us.” P7 

“our members largely are more concerned with compliance than we are with future risks. 
And that’s endemic almost everywhere that people tend to deal with the here and now and 
they must do and do others actually comply with whatever rules or regulations.  In terms of 
actually getting people interested and more particularly getting them to either do anything, 
particularly if it’s costing them money about what’s the future, of course that rapidly becomes 
less urgent and less of a priority.” P11 

The majority of New Zealand organisations interviewed perform the same activities and 
schedules (meetings and conversations) as they did during that start of the tenure of the 
interviewees, without much refinement.  This indicates that New Zealand organisations might 
be missing out on new best practices or on the opportunity to optimise their activities.  
Thoughts of how to update their activities varied, e.g., looking at organisational risks rather 
than industry risks, widening the scope of topics and improving risk reporting by eliminating 
hold-ups in the review process. 

Eleven New Zealand organisations out of the 12 interviewed indicated that they responded 
to an emerging risk immediately or very quickly, although many noted it depended on the 
nature of the risk and possible implications (e.g. brand reputation, public health, product 
distribution).  This short response time is at odds with the long (≥1 year) time period required 
to understand and respond to emerging risks in most horizon scanning systems.  This 
suggests that there may be some confusion over the outputs of an early warning system and 
a horizon scanning system.  Some organisations did mention that some risks and 
opportunities warranted a longer timescale for a response and also mentioned annual 
reports or activities. 

The initial phase of establishing a horizon scanning system in New Zealand needs to 
include activities that create a shared understanding of the expected outputs from horizon 
scanning and the timescales for responding. 

 
The general lack of systematic horizon scanning shows there is need for a New Zealand 
system.  A single cross-sectoral system should reduce duplication of effort among 
organisations and create the opportunity to review gaps in information: 

“Inevitably, when it’s not coordinated, when it’s not systemised, you are going to get two 
things. You are going to get a certain amount of replication, and you are going to get a lot of 
gaps. No one is actually looking at where the gaps actually are.” P11 

Four organisations thought there was duplication of horizon scanning efforts across different 
organisations in their industry.  Four organisations thought that there was no duplication in 
their industry.  At least half of the organisations would benefit from collaboration and pooling 
of data and findings. 

Two of the 12 organisations annually review the effectiveness of their horizon scanning.  
Both use “surprisal”, i.e. how many issues were a surprise over the preceding year: 
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“Yes, for our system absolutely.  We’ve got a metric that measures it.  The output of that 
measures how many surprises did our manufacturing business make during the year.  So 
the less surprises the better our emerging risk scanning system.  So we’ve got those built 
into our risk assessors.  So that gets pulled into the KPIs.  So risk assessors do not want any 
surprises, they want to know ahead of time so that they’ve got adequate time to manage the 
risk appropriately.” P13 

There needs to be a process to evaluate the effectiveness of a horizon scanning system. 

 
The horizon scanning activities being undertaken by New Zealand organisations involve 
many internal and external stakeholders with varied interests.  Key internal stakeholders 
were businesses and their employees.  For some organisations, internal stakeholders 
include hobbyists members who cultivate food in their backyards.  External stakeholders 
include business to business customers (which may be businesses worldwide), and 
consumers in New Zealand and abroad.  Regulators, NGOs and industry organisations are 
also considered stakeholders. 

Horizon scanning outputs need to be disseminated so that information reaches the most 
appropriate stakeholders. 

4.2 VIEWS ON A FUTURE NEW ZEALAND HORIZON SCANNING SYSTEM 
“I haven’t found anybody really good that you can just pay a fee to, and get a really good 
overview of horizon scanning or what’s coming up.” P10 

4.2.1 Underlying principles 
Many New Zealand organisations signalled that the horizon scanning system should be 
independent of the New Zealand Government and share its findings freely among members.   

“To have any value, the information needs to be shared…It should sit in the Food Safety 
Research Centre rather than going into a government department in order to make it more 
workable and useable for industry.” P5 

However, the system would still need to involve policy makers: 

“But on the other side it actually needs to be facilitated by a combination of effectively 
science (researchers and others) and also the policy makers because they actually have to 
put in place whatever might be able to empower the policy that lets these things happen. 
We’ve got to have a policy-maker who actually says right, horizon scanning, we understand 
what it actually is, we understand the benefits it can bring, but we’ve actually got to ensure 
that it works at a national level, at an industry level, at a sector level, because otherwise 
there will be a whole lot of people who will say: not interested – I’m too busy, I don’t have 
enough money, it’s not worth it, it’s not our priority, whatever. So you end up compromising 
the outcome. So if it’s going to be relevant, it’s got to be led or bought into by the industry. 
But the industry cannot and will not do it by itself.” P11 

Thirdly, the system should bring academia and industry closer: 

“and sometimes we see a lot of stuff repeated, repeated incorrectly, whereas if we knew 
about it beforehand you could work with those people and say we understand what you want 
to do, here’s the results of what we have done before. We would recommend you do it this 
way or this way, or approach it in a different way, or change your hypothesis, or change your 
question that you’ve got. So just to make sure it’s not replicated and that you get involved on 
time… those universities that approach us with our collaboration the level of the outputs are 
just that much more substantial than the ones that try and go by themselves.” P13 
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This indicates support for the system to be established through the NZFSSRC, where 
connections between industry, Government and academia are already established.  
However, there was some caution over how the system should be funded, considering the 
intention to develop a cross-sectoral system: 

“We want to make sure that if it’s funded by general taxation it should be comprehensive in 
its coverage of all exporting industries…” P6 

“Someone has to pay for that in the end.  And the honest expectation is not that the big 
industries will subsidise small industries… If government’s willing to subsidise it, and pay for 
it so that everyone gets equal benefit, that’s fine.” P13 

“So, if the cross-sectorial horizon scanning wants to include all of those different sectors, 
then I think there needs to be a very carefully articulated value proportion across all of those 
sectors.” P1 

These views suggest that a taxpayer funded system would cover all industries, large and 
small.  If it were industry funded, some parties might be unhappy to effectively subsidise 
smaller parties.  This is particularly important, as an effective system spanning multiple 
industries would need many dedicated experts, which would be a significant cost. 

The funding model to support a horizon scanning system needs to be agreed. 

 
Part of this agreement should include a clear policy for access to outputs from the system by 
each party (industry, government, academia or any other). 

Open access appeared to be favoured, with New Zealand organisations indicating that the 
system needs to be perceived as credible and transparent.   

“So I’d say for all stakeholders it needs to be clear about how the threats are identified how 
are they are prioritised and how funding is allocated.” P1 

The framework, workflow, decision-making and funding structure need to be clear and 
transparent to stakeholders. 

 
Also, the system needs to be relevant and valuable to all stakeholders, particularly if they are 
sharing valuable information. 

“It’s got to be relevant to the business it’s got to be relevant to the consumer, everything in 
between.  And workable, practical and delivering benefits, delivering positive outcomes both 
for the sector and for New Zealand generally.” P11 

“Access and openness to food safety information is likely to be required for effective horizon 
scanning, and I am not sure that the industry would be prepared to share this information. 
This sort of value proposition of this activity needs to be really clearly articulated to the 
stakeholders.” P1 

Issues of credibility and transparency could be addressed by finding the right selection of 
experts to manage the system, and by publicising personnel and funding sources in the 
system outputs.  However, transparency needs to be balanced with the need to protect the 
interests of all parties.  Any system would need to take care to protect sensitive information 
when making data publicly available: 

“we’ve got competitors in the country as well, we’ve got Chinese businesses in the country 
as well, so for you guys if you then set up a system like this, that’s something you’ll have to 
manage as well.” P13 
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“I see there being some challenges around cross-sectoral food safety horizon scanning 
system getting buy out from the various sectors to provide potentially sensitive information 
about access to markets from a food safety perspective.  Often the information that is 
generated from a rejection of a shipment is confidential information, and there might be 
some challenges around accessing the information from the various industries and whether 
or not they want to share with their own industry and with other industries as well.” P1 

Clear procedures are required to protect sensitive information (inputs and outputs). 

 
An important point raised was that New Zealand’s horizon scanning system will need to have 
a point of difference with the existing systems: 

“I think the system for the food safety centre will have to differentiate itself as well as there 
will be competition on the global scale.  So who’s going to do the work to compare it to other 
systems that’s available out there?  So there are some universities in the world, I think I’ve 
mentioned the University of Wisconsin for instance… That delivers a similar service, so 
either the food safety centre partners up with them to make a stronger system.  Or if they 
decide to go on their own it needs to be reasonably differentiated from what others do.” P13 

“Are we going to get anything out of it that we are not getting now?” P4 

The system should provide added value through direct involvement of New Zealand 
organisations, ensuring that the outputs align with their priorities.  Appropriately, the core 
driver for establishing the system is to prioritise research and development. 

“What we want to see is some guidance about where we should be investing … What are 
the emerging things that we should be looking to fund R&D into, and we kind of know about 
all the kind we are looking into in our R&D on a daily basis… and the thing that’s is obvious, 
is that you have to come to us to find out where those threats are… we’ve got our systems in 
place, and we know what we know, but there’s the bits that nobody knows what is out there 
but using expert assistance and to go out and look into the future and say ‘this is actually… 
what’s coming and you need to be ready for this’.  And that’s what I think horizon scanning 
should be doing for us because all the bits we’ve got in place are going to help us with day-
to-day things.  But it’s that stuff that we want to know now what we don’t know.” P3 

However, discussion over the outputs needs to consider what is cross-sectoral and what is 
specific to one or a few industries. 

“So I expect there would be a cross-sectoral horizon scanning system. It should address 
both risks and issues. You would expect that there would be a level of discussion of outputs 
that would say ‘what are NZ-good issues’ that collectively cross-sectorally all industries 
should care about.  Then it should be industry-good, in terms of what is special to the [this] 
industry relative to [that] industry and how do you manage that process.” P2 

4.2.2 Scope and content 
There was a broad range of topics that interviewees would like the system to cover in 
addition to food safety hazards, involving: 

• Plant and animal health, e.g., animal welfare, cross-species issues. 

• Food assurance and integrity, e.g., compliance, labelling, traceability, fraud. 

• Technology, e.g., new technologies, new applications of existing technologies. 

• Consumers, e.g., preferences, allergies. 

• Regulatory, e.g. market access changes, regulatory changes. 
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• Changes in hazards, e.g. taxonomical changes (impact on product specification, testing 
and regulation). 

• Global trends. 

Interviews with international organisations found they are broadening the scope of their 
systems, e.g., looking at labelling issues and perceived risks.  Their systems also have the 
flexibility to identify risks and opportunities outside their definition of emerging, and take 
actions, for example, considering non-compliances and food fraud (especially with internet 
sales).  They might also keep a watching brief on on-going issues.  

A horizon scanning system needs to encompass a broad range of topics beyond food 
safety hazards. 

 
There needs to be clarity over the types of information the system will and will not deliver to 
stakeholders.  A universal New Zealand food safety horizon scanning system will not replace 
the need for stakeholders to continue collecting their own testing and compliance data. 

“So if you start to link up your processes you’ll find in product testing you can quickly pick up 
when there’s any form of emerging risk associated with that. And all of that which happens I 
don’t think will be privy that information to external horizon scanning systems. So I guess 
when you guys develop it you probably don’t want to oversell the system. You probably want 
to be clear on what sector of the information that contributes to understanding the risk you 
guys will be looking at. So that even your small industries don’t forget about all the internal 
information they get and think that this fancy new system that comes in from the outside will 
protect them in any way or form. I personally feel the stuff you generate inside is sometimes 
even worth more than what you get from outside.” P13 

One question participants were asked to provide guidance on is whether there should be 
separate systems for risks and opportunities.  Most were unclear on this point, possibly 
because they had not had sufficient opportunity to think things through and form an opinion. 

Views on what respondents considered to be emerging opportunities focussed on new or 
adapted technologies/techniques that could prevent or minimise risk and enhance food 
safety, including new ways of testing for foodborne hazards (diagnostics).  A slightly different 
view also supported looking at new technologies but from the perspective of evaluating 
these for potential food safety risks.  Others mentioned new products, access to new 
markets, opportunities to reduce regulatory compliance, and, more generally, something that 
would gain an advantage for the industry.  One respondent mentioned that it was also 
important to consider whether anyone had taken up a new opportunity and how well that 
worked. 

Some respondents believed that the detection of risks and opportunities could be combined 
into one system, based on the view that opportunities arise through efforts to manage risk.  
Certainly, when focussing on medium or long term issues there is time to evaluate 
opportunities to manage potential risks.  However, one respondent cautioned that combining 
risk and opportunity detection into the same horizon scanning system might mask 
opportunities beyond those destined to reduce risk: 

“don’t know what you mean by opportunities, because it sounds like you’re linking a threat to 
an opportunity and I think that’s the wrong way to market this.  Because I know from a 
research sense a new threat does present a new research opportunity but if you think about 
the people that are manning these systems they’re not actually looking for opportunities, 
what they want to look for is to eliminate the threat, which that’s not an opportunity, that is 
meeting a challenge or being responsive or whatever.” P12 
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A pragmatic approach is to combine scanning for risks and opportunities into the same 
system initially, with future evaluation.  It is anticipated that the rationale for the system 
proposed in this document (Section 5) will negate some of the concerns, chiefly by drawing 
the focus towards emerging issues rather than risks or opportunities.  Focussing on 
emerging issues rather than risks or opportunities has the advantage of allowing emerging 
food safety issues to be discussed without specific links to a hazard, e.g., the 3D printing of 
food, insect foods and nanotechnologies in food.  Both positive and negative aspects can be 
addressed. 

This approach would also address the desire from some New Zealand organisations for a 
risk-benefit analysis of emerging issues in order to weigh the benefits against the risks 
carefully before taking action: 

“and sometimes academics that do research in this risk area, they don’t always do a risk 
benefit analysis, they only present the risk, not the associated benefit that’s on the opposite 
side. So when academics do this kind of research and they put out these kind of papers that 
come out, it’s really important for this horizon scanning system to take that and critically 
evaluate that first, before presenting it to the stakeholders.” P13  

“I think they need to, as standard business practice you do your SWOT analysis (strengths, 
weaknesses, opportunities, threats) so you know to me they should actually be done as part 
of an exercise like that.” P11 

Initially, the horizon scanning system should scan for emerging risks and opportunities 
together, but the evaluation of emerging issues should involve risk-benefit analysis. 
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5. LEARNING FROM OTHERS 
“The man who chases two rabbits, catches neither.” ~ Confucius 

Each conversation had, each document read and each website explored revealed further 
horizon scanning systems and foresight activities that learnings could be drawn from, 
including systems not specific to food safety.  It was beyond this project’s resources to 
investigate all leads.  The systems ultimately explored in depth or lightly investigated have 
been summarised in the appendices.  The learnings from these systems and information 
offered through the interviews are combined in this section into a series of findings.  These 
findings provide the rationale to underpin the proposed structure for a New Zealand system 
(Section 6). 

Finding 1. There is no right or wrong way to undertake horizon scanning 

The approaches to horizon scanning were diverse and most likely driven by a need to make 
each process fit-for-purpose and/or to fit within available resources.  All are faced with the 
most difficult challenge, finding “unknown unknowns”. 

“The problem with horizon scanning in food safety when you’re looking at more early 
warning is that you tend to find what you already know – that you will not find your unknown 
unknowns, and that’s the major challenge.” P14 

As expected, one similarity between the horizon scanning approaches examined was that 
they all incorporated data gathering and expert opinion.  However, some were “data 
centred”, where the focus was on drawing in data from a large range of sources and sifting 
through these inputs to identify emerging issues.  Others were “expert centred”, where 
expert opinion was used to focus data gathering 

Figure 1 presents simplified flow charts of these approaches.  In reality, experts have input 
at several stages, irrespective of the overall approach.  Examples of data centred systems 
are the International Biosecurity Intelligence System (Appendix C.1.2) and the emerging risk 
detection system run by Germany’s Federal Institute for Risk Assessment (Appendix G).  
Examples of expert centred approaches are those undertaken by EFSA and the Food Safety 
and Inspection Service (FSIS) of the US Department of Agriculture (USDA).   
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Figure 1.  Simplified structure of two different approaches to horizon scanning: “Data centred” and 
“expert centred” 

 

Finding 2. The first step is to identify the drivers of change  

A horizon scanning system for the New Zealand food industry aims to encompass all food 
sectors.  These sectors are usually affected by the same drivers of change, e.g. climate 
change, changes in consumer behaviour and consumption patterns, increasing burden of 
susceptible groups and other demographic changes, international food trade, fluctuating 
food and fuel prices, and changes in food processing technology (EFSA, 2010).  Recent, 
international efforts have investigated relevant drivers of change (Kendall et al., 2018; King 
et al., 2017). 

There are also drivers of change in the policy environment which may or may not be similar 
to those in the food industry.  Understanding how these relate to stakeholders’ issues and 
priorities needs a high degree of stakeholder involvement (Garnett et al., 2016). 

Defining and agreeing the key drivers of change that are important to the New Zealand food 
industry underpins horizon scanning activities. 

Climate change has already been identified as an important driver of change for the New 
Zealand food industry.  A 2018 report describes the current state of knowledge and 
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proposes options for adapting to future change, based on current understanding in the 
literature and among experts (Lake et al., 2018).  A horizon scanning system for New 
Zealand might build on this work by regularly scanning for new, related information.  This is 
an example of how a static piece of research might become dynamic. 

Finding 3. Efficient horizon scanning revolves around expert opinion 

EFSA has been developing a system for detecting emerging risks in food and feed for over a 
decade (Appendix B).  Their learnings are pivotal to this project.  Their original system was 
data centred.  After a trial period of over two years the system was re-configured to begin 
with expert opinion, i.e. they switched from a data centred to an expert centred approach.  
The data centred approach was found to be overly demanding on time and resources; “The 
systematic monitoring, screening and data mining of the sources of information assessed did 
not appear to be an efficient tool for ERI” (EFSA, 2012a).  Analysts were overwhelmed by 
data that needed to be carefully screened and interpreted.  Data centred horizon scanning 
processes can lead to information overload, which does not necessarily translate into a high-
level of knowledge (Rowe et al., 2017).  Humans also have a tendency to identify patterns in 
data even where none exist, giving rise to “false positives”. 

The revised, expert centred approach was more efficient.  EFSA provides a further example 
of the value of expert opinion by piloting expert consultation methods to explore the drivers 
of emerging biological risks with relevance to animal, plant and public health (EFSA, 2014a).  
The process culminated in a large list of drivers of emerging biological risks (see table 1 in 
(EFSA, 2014a) and the identification of several specific emerging risks. 

The FAO also recommends an expert centred approach (Appendix H).  While the horizon 
scanning activities currently being undertaken by New Zealand food industry groups varied 
in terms of effort and structure, expert opinion was key in all.  One organisation recognised 
that outputs from information scanning were often already known among experts. 

“Really the power in our system is with our subject matter experts.  You can have systems – 
machine learning systems that scans the internet, and a variety of entities within the internet 
and give you some feedback on that.  But you still need that subject matter expert to go 
through the results that come out.  And do something with it.  So the resources that for us 
are most important are internal subject matter experts, to validate their thinking we also have 
a whole group of external subject matter experts that are independent.  They represent 
academics as well as governments.” P13 

“So there will be an inconstancy within the system because of the very nature of using 
people as the analysts. I think that’s one of the challenges. And so to use more automated 
systems if it’s possible might take away some of that human variability. However, I have to 
say most of the best information seems to come through human sources.” P9 

An expert centred approach also helps increase efficiency by reducing duplication of effort 
by coordinating experts from multiple organisations. 

A forum composed of different stakeholders might be formed to prioritise emerging issues.  
EFSA proposes that such a forum operates under a mandate and includes a range of 
experts (EFSA et al., 2017). 

Finding 4. Coordination by an independent expert ensures independence and longevity 

In their early horizon scanning work, the UK’s Department for Environment, Food and Rural 
Affairs (DEFRA) recognised that the scientific environment is not always conducive to 
futures work because of the habit of relying on the observable (Appendix F.1.3).  This finding 
was echoed by New Zealand participants:  
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“It’s very difficult to work on emerging risk when scientists are used to the four steps of risk 
assessment: they have a hazard and they know what the hazard is, they characterise that 
hazard, they look at exposure assessment and they come out with a risk characterisation.  In 
emerging risks you hardly have any information about any of these steps, and when you do, 
the uncertainty is very high.” P14 

There is great value in employing a central consultant or consultancy with expertise in 
horizon scanning and foresight methods to coordinate a horizon scanning system for the 
New Zealand food industry.  In addition to ensuring that the best foresight methods are 
employed in the system, a central independent coordinator minimises potential biases or 
conflicts of interest (real or perceived) and ensures that horizon scanning activities are 
continuous (i.e. not interrupted by shifting priorities). 

This person/consultancy becomes the central point for coordinating and guiding people with 
subject matter expertise who feed expertise into the process and/or sift through horizon 
scanning results to identify their relevance.  They may also manage any centralised 
databases associated with the system, monitor activities associated with each emerging 
issue, and ensure outputs meet the requirements of stakeholders in terms of timeliness and 
content.   

Consultancies specialising in foresight methods have been used in the past by DEFRA and 
the Food Standards Agency in the UK (Appendix F), and currently by the Australasian Joint 
Agencies Scanning Network (Appendix C.1.1).  The Australian Department of Agriculture 
and Water Resources initially used a consultant to establish their scanning techniques 
(Appendix C.1.2). 

Finding 5. It is crucial to have input from the right mix of experts 

Finding the right mix of experts to be involved the process is crucial (Garnett et al., 2016).  
The composition of a group may determine the scope of the possible emerging issues 
identified (EFSA et al., 2017).  Horizon scanning requires information from a variety of 
disciplines plus an open-minded approach towards weak signals and uncertainty. 

When selecting experts, the following can be considered (Garnett et al., 2016): 

• Heterogeneous:  Wide range of expertise (e.g. a broad range of interests, mix of people 
from different sectors, types of organisation and demographics). 

• Expertise:  Internationally or nationally recognised (e.g. extensive/recent publications, 
recognised by professional or trade associations). 

• Interest, familiarity and commitment to process:  Analytical, open-minded thinking. 

Including a range of experts has the advantage of increasing stakeholder satisfaction in the 
horizon scanning process by minimising claims of bias or poor representation.  These 
experts should have sufficient knowledge of a subject area that they can provide intellectual 
and factual challenge at regular intervals. 

International organisations tend to draw in experts from multiple networks.  By way of 
example, EFSA draws in expert opinion from the regulatory environment, ten internal 
scientific panels and a wide range of organisations aligned with the food industry, farming, 
consumers, the environment academic research and related professions (e.g. veterinarians, 
food lawyers, clinical toxicologists) (EFSA et al., 2017).  EFSA also works with sister 
organisations monitoring other aspects of public health.  Smaller organisations supporting 
fewer countries generally draw their experts from fewer networks, e.g., draw them into one 
scientific and one international panel. 
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DEFRA recognised that teams need to be multidisciplinary but work to build consensus and 
translate the findings into appropriate language.  Finding consensus can be a challenge with 
a diverse group of experts but as recognised in Box 1, futures work “thrives on disagreement 
and discussion”.  While diverse stakeholder groups can take longer to come to common 
understandings and agreements, this diversity reduces any influence of personal values and 
“group think” (Garnett et al., 2016; van Rij, 2010). 

There were varied approaches to incorporating expert opinion into the horizon scanning 
systems examined.  These included regular meetings, topic-focussed workshops, systematic 
approaches such as Delphi, or tasking experts to submit a targeted number of observations 
per quarter.  Fore-CAN in Canada led experts through a series of activities using foresight 
methods such as scenario planning (Appendix E.1.1).2 

It is also important to have the right mix of people involved in the initial interpretation and 
analysis of incoming information.  This work requires people with appropriate subject matter 
knowledge, or who are involved with the horizon scanning system as part of their daily job 
and so become familiar with what information is important/helpful and what is not.  
Involvement of people who are “in the know” can firstly place information in the correct 
context – is it new or have we seen it before?  How important is it?  And secondly decide 
what actions should be taken, if any.  This ensures the correct actions are taken and 
prevents duplication of effort. 

Finding 6. Focussed data scanning is efficient 

An expert centred approach provides focus for data scanning activities by scoping the types 
of information of interest.  Scanning could be focussed on specific emerging issues or 
related topics, or could be focussed on wider issues or drivers (exploratory).  For example, 
the UK FSA (Appendix F.1.2) and the Netherlands Food and Consumer Product Safety 
Authority (Appendix G) have both used whole food chain analyses to identify potential food 
threats from fraudulent activities.  Irrespective of the approach (and the amount of data 
scanning automation), expert advice guides the search criteria, data interpretation and 
subsequent actions (FAO, 2014). 

Semi-quantitative assessments could be used to prioritise issues raised by experts, e.g. 
scoring based on probability (likelihood of occurring) and impact (Garnett et al., 2016).  
Scoring might also consider the time until the issue is likely to have an impact (e.g. short/1-3 
years, medium/3–10 years, long/10+ years).  Discussion over uncertainties should be 
included in this process. 

While the scope of each data scanning activity might be defined, scanning should not be 
confined to scientific data.  Policy Horizons Canada encourages scanners to look for signs of 
change in varied domains – society, technology, economy, environment and governance. 

Finding 7. Some routine data scanning adds value 

There is value in complementing focussed/prioritised data scanning with an element of 
routine scanning.  There are two information sources to consider:  Outputs (e.g. reports, 
newsletters) from organisations where information has received preliminary analysis and 
signals from media/social media. 

                                                           
2 Scenario planning is where alternative scenarios are proposed and possible mechanisms to avert 
negative health outcomes are discussed (Marvin et al., 2009). 
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To reduce duplication of effort, a New Zealand horizon scanning system might monitor 
outputs from other horizon scanning systems (see Finding 9) or organisations that manage 
and report information on related topics, e.g., human health, plant health, animal health. 

 

Many New Zealand organisations were concerned with mitigating damaging media and 
social media coverage.  One New Zealand organisation particularly mentioned the 
importance of monitoring social media: 

“I guess another question I’ve got is this system, do you also plan to cover what we call key 
opinion leaders and what we say in social media?  Because one thing we pick up in our 
system quite a lot is you get non-subject-matter experts that come out with probably what 
they dreamt while they slept at night after a few drinks, and they come out and say ‘this is 
probably a good idea’ and they present it as fact.  And then they’ve got no end of people 
believe them and follow them.” P13 

Despite their expert centred approaches to horizon scanning, the international organisations 
interviewed do not neglect new data collection methods and technologies, e.g., text mining.  
These new methods tend to emerge through external or sister organisations and examples 
included Medisys,3 plant pest surveillance undertaken by a plant health group, and some 
media monitoring through a communications group.  EFSA have reported that “unstructured 
data”, e.g. media and internet discussion rooms, were useful triggers to further investigations 
(EFSA, 2011).  Text mining approaches have been used for this purpose.  For example, 
Nestlé has an in-house early warning system that involves a global network of 150 staff 
members and additional experts and specialists (EFSA et al., 2017).  At its core is a data 
mining system that uses DigiMind to perform digital text mining of 8,000 websites per day 
(approximately 300,000 documents checked per year).  A DigiMind social media module, 
RADIAN 6, provides information for trend analysis based on consumers’ feedback from 
Twitter, Facebook, and various fora/blogs. 

Finding 8. Information sources should be well characterised 

EFSA describe four main information source types (EFSA, 2011): 

• “soft” including media and grey literature; 

• “expert judgement”; 

• “regulatory” including data from rapid alert systems and compulsory reporting or 
monitoring of foodborne illness; and 

• “scientific” including published papers, proceedings, research findings and documented 
reports. 

These all have different characteristics but are equally important for detecting emerging 
issues.  Traditional sources of “evidence” (e.g. academic journals) are not sufficient (Garnett 
et al., 2016).  Horizon scanning information can be taken from a wide range of “soft” sources 
including trade associations, social networks, company websites and blogs. 

“Regulatory” data can indicate trends over time but because they are based on detection of 
known hazards these databases are usually more valuable for early warning of food safety 
risks.  EFSA concluded this from their early work drawing from the Rapid Alert System for 
Food and Feed (Appendix B.3).  However, the UK FSA have used such data to first observe 
baseline incidence to determine what is typical, then identify what is exceptional (unusual, 

                                                           
3 https://ec.europa.eu/jrc/en/scientific-tool/medical-information-system (accessed 5 April 2018). 

https://ec.europa.eu/jrc/en/scientific-tool/medical-information-system
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abnormal) (Appendix F.1.2).  Fera Science’s HorizonScan system primarily focusses on 
known hazards detected through compliance and regulatory breaches and has recognised 
incidents that could be emerging issues (e.g. known hazard, new exposure; see Appendix 
F.1.4). 

Different states of an emerging risk have been described (Mazri, 2017): 

• Hidden:  Existing but hasn’t yet entered the realms of science or society in any visible 
way (both “unknown unknowns” and issues that have not been echoed despite existing 
efforts). 

• Scientific controversies:  New risks or older and underestimated risks where there is 
uncertainty over the negative effects. 

• Societal engagement:  Where society’s perception has changed, irrespective of level of 
scientific certainty, so political action is needed. 

• Fully emerged risk:  Both scientists and policymakers agree that risk management is 
needed, and scientific evidence continues to support this course of action. 

While defining the stage of an emerging risk is largely an academic exercise, this 
explanation emphasises the need to include both science and societal responses in horizon 
scanning (or any foresight activities).  Expanding the information sources beyond traditional 
science publications increases the chance of detecting weak signals and wild cards. 

Industry-held data are unlikely to be available to support a New Zealand horizon scanning 
system unless these data are published: 

“[testing] information that we generate is owned by the customer and so we aren’t able to 
share that with anybody unless we are authorised by the person who pays for that testing. 
So there’s where the challenge lies to liberate that information for decision-making purposes 
as part of a horizon-scanning exercise: we would need authorization from the people to who 
own the data.” P1 

However, such data may not be relevant to identifying emerging issues as they tend to 
inform on current hazards and regulatory compliance.  Moreover, the involvement of experts 
from stakeholder organisations largely negates the need for industry data to be submitted 
into a horizon scanning system because it is the expert interpretation of any future 
implications that is important. 

For the purposes of horizon scanning, which is usually based on incomplete (and sometime 
speculative) “evidence” it is important to understand the characteristics of each data source.  
EFSA have developed matrices for evaluating data sources that might be adapted for New 
Zealand (Appendix B.2.1).  While EFSA noted that their process of data source selection, 
quality assessment and monitoring was time- and resources-consuming, they were focussed 
at the time on assembling and evaluating as many data sources as possible to support their 
data centred approach. 

The full range of available data sources should also be evaluated for any gaps.  The gap 
analysis should evaluate the range of data source types and the domains they serve (e.g. 
society, technology, economy, environment and governance).  An important data source gap 
identified by EFSA and by one of the New Zealand organisations is research that is 
underway but not yet published. 

A cautionary note comes from Biosecurity New Zealand, who advise focussing only on 
information sources that are important.  The impact of introducing each new information 
source needs initial evaluation; how will this increase the volume of information entering the 
system and what impacts will the this have on workflow? 
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Finding 9. A horizon scanning system should be part of a network of like systems 

A joint horizon scanning pilot project investigated the value of combining horizon scanning 
efforts carried out at a national level in The Netherlands, UK and Denmark (van Rij, 2010).  
While many of the identified emerging issues overlapped, the work was found to be 
complementary and provided a rich source of information on weak signals and wild cards.  It 
makes sense for a New Zealand system to link to horizon scanning activities being 
undertaken in other relevant organisations.    

Interviewees from international organisations commented: 

“NZ needs to check in and collaborate.” P9 

“I find it such a waste that we don’t collaborate more because we’re all looking at the same 
websites, we’re all looking at the same underlying information.” P14 

As identified through this project, New Zealand efforts could be connected to those of 
EFSA’s Emerging Risks Exchange Network, the FSIS, FAO EMPRES, Policy horizons 
Canada and IBIS.  Various New Zealand organisations already have links to INFOSAN, 
EFSA, the WHO, Codex and the FAO.  There is a natural link with any relevant activities 
operating in Australia (e.g. through FSANZ).  Interestingly, the recently signed Australia and 
New Zealand Science, Research and Innovation Cooperation Agreement includes the 
commitment (Australian Government and New Zealand Government, 2017):  “We will 
identify shared priorities for horizon scanning, facilitated by the Australian Chief Scientist and 
the New Zealand Prime Minister’s Chief Science Advisor, in collaboration with the Royal 
Society of New Zealand and the Australian Council of Learned Academies.” 

Finding 10. Emerging issues will rarely be supported by strong evidence 

This finding is perhaps not unexpected, but reinforcement is useful.  Communication of 
emerging issues with high levels of uncertainty and ambiguity is particularly challenging 
(EFSA et al., 2017).  Emerging issues, particularly weak signals and wild cards, are rarely 
supported with convincing (scientific) evidence.  Those evaluating the information will be 
faced with major data gaps and uncertainties. 

Combining expert advice with multiple lines of plausible evidence helps to identify an 
emerging issue and minimise “false positive” results.  Because “soft” data can form part or all 
of the evidence it is important that scanning activities do not attempt to rank the strength of 
the evidence based on the data source (Garnett et al., 2016). 

After the limited evidence has been assembled, the evaluation phase might include seeing if 
there are any logical connections between the lines of evidence (is it plausible?) and the 
impact the emerging issue might have (impact or importance in the future, positive or 
negative policy implications) (Garnett et al., 2016).  Ideally, emerging risks should be 
supported by more than just theoretical speculations (EFSA, 2012a). 

Finding 11. Horizon scanning processes need to be integrated with end-users 

“This should not just be an academic exercise. I think if that happens, it just won’t work.” P1 
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One of the main problems with DEFRA’s early horizon scanning activities was a disconnect 
between the projects and policy makers (Appendix F.1.3).  Another issue identified from the 
Australasian Joint Agencies Scanning Network (Appendix C.1.2) was the difficulty members 
had in finding time to translate and make use of the findings. 

Horizon scanning processes need to be integrated with planning and decision-making, i.e. 
horizon scanning has two core functions (Garnett et al., 2016): 

• Intelligence-gathering:  Collecting a wide range of information to consistently disrupt 
conventional thinking. 

• Sense-making:  Transforming data into knowledge to better inform decision-making. 

There needs to be people involved who can effectively link horizon scanning outputs with 
individual or cross-cutting policies/decision-making structures, and these people need to be 
actively engaged in the whole process.  This dogma underpins the New Zealand biosecurity 
system.  

A New Zealand organisation emphasised the need for rational analysis of horizon scanning 
information by experts who can then frame the information appropriately to support decision-
making: 

“you have to quantify the actual risk within the context of the food industry and probably for 
the different sectors.” P13 

“I think the key learning for us …is that the data with that interpretation by a subject matter 
expert that can link the scientific data with solutions for risk managers that may not have that 
scientific background. If you do not have that, then the system is effectively just going to 
create a panic, and you know, uncontrollable emotional responses – you see that in 
regulators as well. If regulators look at emerging risks, and they don’t take a proper scientific 
risk assessment based approach, that they overreact to it. So any horizon scanning system 
that do not have that subject matter expert overview of it and the link to the application 
industry will probably not work …if they overreact and withdraw their product for a single 
paper that came out in China, without proper screening from a scientist saying ‘there’s some 
technology issues in this paper’, or ‘the first paper we ever seen look at all history this 
specific risk has never been identified and there’s no change in practices in a while so now 
will this be an issue’. If you don’t have that level of oversight, that you put into it then it can 
create quite a lot of chaos, I would think.” P13 

The need to ensure information is interpreted and presented in the correct context was 
echoed by other New Zealand organisations.  This is also a priority of Biosecurity New 
Zealand’s system, where ensuring the correct context and treatment of information both 
prevents unnecessary panic and supports rational decision-making.  The biosecurity system 
operators also actively engage in communication at multiple levels as doing so directly 
improves their ability to recognise and respond to potential risks.  Communication with 
stakeholders emphasises to them that the success of the system is a shared responsibility, it 
provides assurance that the system is working and issues are in-hand, and helps clarify what 
information is important for stakeholders to tell MPI/biosecurity (and what is not).   

The communication strategy needs to be clear and fit-for-purpose (CFIA, 2011).  A range of 
communication methods were used in the horizon scanning systems examined, including e-
mails, short online summaries, regular meetings and full reports.  This mixture of regular 
briefs and less frequent but more in-depth reports was also suggested by interviewees.  
Inclusion of stakeholders in any peer review processes was recommended.  This had the 
advantages of reducing the element of surprise and ensuring the reports were relevant.  The 
more useful outputs explained possible implications (“so what?) and included 
recommendations.  Publishing the results of horizon scanning on publicly available internet 
sites invites wider contribution (van Rij, 2010).  For example, a list of issues identified 
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through horizon scanning were used as input for the selection of prioritised research themes 
and when opened to the public, an additional 366 proposals were received.  Contributors 
were from the general public, companies, researchers, universities and organisations (van 
Rij, 2010). 
 

Finding 12. A centralised, accessible database is needed to track emerging issues 

After an emerging issue has been identified the resulting actions may be carried out over 
several years, especially when research is required.  EFSA experienced difficulties in 
tracking emerging issues and related activities over time, and in making this information 
available to stakeholders.  EFSA recommends setting up an effective procedure for 
launching, following-up and sharing work on all the emerging issues evaluated.  This 
procedure should include decisions taken on follow-up actions and data management rules 
that allow data to be integrated and accessed (EFSA et al., 2017). 

Efficiencies can be facilitated by a well-organised data management structure that all 
stakeholders can access and follow.  The logical, transparent workflow operated by 
Biosecurity New Zealand is considered to be key to the success of their system.  At any 
point, the position of any alert entered into the system can be identified, and all decisions 
relating that that alert are recorded.  

It was suggested that the system should either be a mobile app or web based, to enable it to 
be accessible, quick, responsive and interactive.  Information should be able to be submitted 
and received through the same portal.  This focus on rapidity from New Zealand 
organisations is slightly at odds with an expert focussed system that looks 5 to 10 years in 
the future, but a mobile app seems appropriate for both long and short-term issues. 

“it needs to be app based, fits on a cellphone screen. So whatever that output looks like. 
Because our risk managers are scattered all over the world. Some are on planes, some are 
at their homes, some in offices. That absolutely needs to be a mobile phone app, especially 
the outputs. I’ve mentioned it many times now, the outputs need to be such that the risk 
managers understand it. The non-scientific risk managers must be able to understand 
exactly what it is you are trying to communicate to them.” P13 

“It needs to be live, to do that you will need to have someone working on it all the time. I 
wouldn’t make it so hard to find information. So I guess good links within it would be good, 
that people can just click on it and find that information.” P7 

Outputs in such an electronic format could be interactive such that different industries could 
filter or display results appropriate to their own interests.  The system could also issue alerts 
as mobile notifications.  Many organisations stressed the need to segment the results by 
industry and to be able to receive alerts regarding urgent risks. 

Existing software may be adapted to manage information and communication, or specific 
systems might be necessary.  

Finding 13. A horizon scanning system needs a long-term commitment of resources 

Horizon scanning itself is not a long-term commitment and can be done on an ad hoc basis 
at any time if the right people are available.  However, establishing and improving a cross-
sectoral horizon scanning system for the New Zealand food industry requires a long-term 
commitment.  EFSA, for example, allowed each iteration of their system to run for two years 
before review.  The current form of New Zealand’s biosecurity system has been running for 
about five years and is still undergoing improvements. 
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The benefits of futures work can be long-term and difficult to quantify, and the appetite for 
these kinds of activities waxes and wanes over time (Anonymous, 2006; Delaney and 
Osborne, 2013).  Depending on the system, it may take 3–6 months before discussions over 
a food safety issue have reached the point where a decision is taken.  The outputs of 
horizon scanning systems can lead to a series of activities that might take years to complete 
(e.g. research).  This is in contrast to the rapid response time to which New Zealand 
organisations are accustomed for immediate risks.  Embedding horizon scanning in 
stakeholders’ decision-making processes helps maintain engagement but long-term 
momentum requires a “champion” in senior management in each stakeholder organisation 
(Delaney and Osborne, 2013; Garnett et al., 2016). 

International organisations can employ up to six full time staff on horizon scanning, although 
these staff may do other duties, such as crisis preparedness and urgent response 
procedures.  The number of FTE dedicated solely to horizon scanning can vary from one to 
three.  These FTEs do not include the people involved in associated networks and scientific 
panels, meetings, etc. 

New Zealand organisations typically devote a few hours per week to horizon scanning 
activities: “It’s a small fraction (a maximum of four hours a week).” P10  One organisation 
devotes much more time to horizon scanning.  MPI’s trial of a coordinated emerging risk 
alert system needed about four hours per week from an administrator to collate potential 
risks in a centralised database, manage the decision making process and follow-up to 
ensure agreed actions were being undertaken.  Additional time was required by the people 
responsible for decision-making and follow-up.  Biosecurity New Zealand requires 2–3 
administration staff to manage incoming alerts as part of their daily responsibilities (the daily 
effort is highly variable and the time required depends on the amount of information received 
and the experience of the person).  Others in the organisation are required to undertake risk 
assessment and decision making. 

The dispersed nature of horizon scanning projects makes the total cost hard to estimate.  

New Zealand stakeholder organisations should be prepared to dedicate multiple FTEs to a 
horizon scanning system for it to be effective.  Many New Zealand organisations requested 
that there should be a dedicated team assigned to horizon scanning: 

“I would say all of the stakeholders [should be] engaged and believe in what’s been done… 
key people who are involved in this exercise, [should be] easily identifiable by the 
stakeholders and by scientists so there is key way to engage with people.” P1 
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6. A FRAMEWORK FOR NEW ZEALAND 
Accessing data is only part of the process, the real challenge is how the data are managed 
and analysed for any useful signals, and communicated. 

“there’s so much things around, available – how can we integrate them in an effective 
manner? Transform them from signals, millions of RSS feeds and emails, and newsletters, 
into something that’s processable.” P14 

6.1 PROPOSED FRAMEWORK 
The 13 key findings (Section 5) guide the anatomy of the proposed framework.  The 
framework coordinates three key parts: 

1. People:  Experts, analysts with subject matter expertise, decision-makers, independent 
facilitator.4 

2. Information:  From people and information sources. 

3. Computational tools:  For scanning and processing information, for managing the 
workflow. 

A schematic of the proposed framework is presented in Figure 2. 

6.1.1 The people 
The framework is expert centred and inputs begin with expert consultation.  These experts 
should be “champions” from each stakeholder organisation who hold a senior leadership 
positions.  The composition of the group should include people from a broad range of 
organisations and industries to reflect the position of food safety at the interface of food 
production, agriculture and public health.  Those involved might include industry leaders, 
scientists, regulators/policy makers, consumer/social researchers, animal and human health 
professionals, market analysts, economists and laboratory diagnostic experts. 

How expert consultation is best undertaken requires trialling.  It may be organised through a 
series of meetings or workshops, which might involve techniques such as futures 
methodologies or Delphi.  More frequent inputs might involve weekly electronic submissions. 

The main role of these experts is to pool their knowledge to identify and prioritise the drivers 
or emerging issues for further investigation.  They should also work with the subject matter 
analysts to define search criteria and the targeted information sources. 

Those responsible for information gathering and interpretation should have some expertise 
in the subject matter.  This role should be a regular part of their employment responsibilities.  
Their knowledge of both the process and subject matter will broaden over time so these 
people will have an important role in improving the process over time.  These people will 
need to develop skills in analysing multiple lines of evidence to decide what is plausible, 
think about any possible impacts and manage uncertainties.  The information needs to be 
framed in a form that is appropriate for the end-user, which might include context, risk-
benefit analyses and proposed solutions. 

The end-user for the outcomes of the horizon scanning system are the decision-makers.  
These are the people who will make decisions over what, if any, action is to be taken.  While 
Figure 2 shows this group independent from the experts, in reality there is likely to be 
considerable overlap.  To ensure a strong link between the outputs of the system and their 
                                                           
4 The NZFSSRC Capability Mapping database will help identify key people. 



 

Horizon Scanning for food safety. King et al. (2018) 
NEW ZEALAND FOOD SAFETY SCIENCE & RESEARCH CENTRE 31 

relevance to the stakeholder organisations, if the experts are not themselves decision-
makers for their organisations then they should at least have a remit to act of their behalf as 
they help shape the investigations. 

It is also proposed that the framework is coordinated by an independent facilitator.  Their 
potential role has been described in Finding 5 (Section 5). 

6.1.2 The information 
The proposed framework suggests that two concurrent scanning processes operate. 

The first is what has been described as “routine” scanning, where there is regular scanning 
of specific information sources.  It is anticipated this is a mixture of scanning regular outputs 
from other key organisations undertaking horizon scanning or food safety activities, and 
applying techniques to extract relevant threads from media and social media.  Coordinating 
scanning of the aforementioned regular outputs will reduce current duplication of effort 
between industries and increase the ability to detect cross-cutting issues.  The value of using 
media to indicate emerging food safety risks and opportunities will need to be demonstrated. 

The second scanning process gathers information on the prioritised issues/drivers over time.  
The information sources and search criteria are initially agreed but would naturally evolve as 
the system is improved and the value of each information source is realised.  The 
information sources should cover a broad range of disciplines while maintaining relevance to 
the emerging issue or driver under investigation.  Selection of sources should consider 
science, society, technology, economy, environment and governance, and consider 
information gaps. 

6.1.3 The computational tools 
The biggest challenge is to effectively integrate data and knowledge (EFSA et al., 2017).  
Automatic data retrieval tools can be constructed but people will still be key to directing the 
searches and interpreting the incoming information.  Computational tools are needed to 
support information retrieval, analysis and communication, as well as to manage decision-
making and workflow (including long-running scanning activities and links with any 
subsequent activities such as research). 

While the proposed framework (Figure 2) gives the impression that four different 
computational tools are necessary the intention of this schematic is to show where 
computational tools are needed.  The numbering introduces these tools, which are 
discussed further in the next section. 
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Figure 2.  Components and information flow for the proposed food safety horizon scanning system 
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6.2 COMPUTATIONAL TOOLS TO SUPPORT THE FRAMEWORK  
As indicated in Figure 2, the proposed computation tools have three general functions:  
Information scanning (1), media scanning (2), and workflow management and 
communication (3).  Figure 3 provides a roadmap of the interaction between people, 
information and computational tools.  The tools (or Information Systems) have different 
functional roles in this diagram.  We envision that Computational Tool 1 pulls information 
from all resources, with the criteria being informed by the expert group (including the 
industry).  The tool manages both routine scans and scanning based on those issues that 
are prioritised by the expert group.  We single out Computational Tool 2 for scanning social 
media (and possibly other more formal media sources) due to its complexity.  The purpose 
of Computational Tool 3 is to manage information that is to be made available to 
stakeholders by facilitating downstream activities including workflow management and 
communication with stakeholders. 

It is intended that data security is balanced with transparency.  For example, the scanning 
methodologies (including key words) and results from publicly available data could be freely 
available to all stakeholders.  Information of a sensitive nature offered by industry 
representatives to support one or more specific issues would require more careful 
management. 

The desired features and technical considerations of these computational tools are 
described below. 

6.2.1 Computational Tool 1:  Scanning of information sources 

Features: 

This tool will need to have some necessary features to pull information: (1) scanning 
algorithms (e.g. via web robots, indexing/searching methods); (2) configurable search criteria 
for emerging issues; (3) a depository/database to save the scanning results for further 
analysis.  If there are specific information systems within an organisation that offer relevant 
information, with appropriate agreements it would also be an advantage for Computational 
Tool 1 to be able to interface with the organisation’s existing information system to receive 
the relevant information.  This latter function might be explored initially using publicly 
available databases (e.g. RASSFF), or a New Zealand Government or industry database 
that currently manages relevant food safety and public health data (e.g. the Ministry of 
Health’s EpiSurv database, MPI’s recall database, the NMD database). 

Technical considerations: 

The expert group will need to provide advice on the key words and information sources for 
the searches.  The agreed information resources (e.g. horizon scanning outputs, RSS feeds, 
journal contents) may exist in the form of web pages, files in Content Management Systems 
(CMS), annotated models, etc. 

Search engines are required for this tool.  Searching for information in databases and CMS 
requires access and a web authorisation procedure will need to be implemented for data 
security.  The proposed framework will consist of a cluster of technologies, including data, 
data model, data analysis methods, computational models and the interface between these 
technologies.  The database of search results should be stored centrally.  Hubnet may 
provide a suitable platform. 

The tool should coordinate and harmonise terminologies where needed, e.g. names of 
chemical/microbial species, food descriptors.  This is particularly important if there is data 
exchange between two data stores/databases.   
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Figure 3.  A roadmap of the interaction between people, information and computational tools 
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6.2.2 Computational Tool 2:  Scanning of social media 

Features: 

Similar to Computational Tool 1, Computational Tool 2 will need to have scanning 
algorithms, configurable search criteria and a depository/database to save the scanning 
results for further analysis.   

Technical considerations: 

Searching for information on the social media such as Twitter, Instagram, LinkedIn, YouTube 
and Facebook can be assisted by custom-made tools e.g., MediaToolkit, which uses 
automated web crawlers (or web robots) to search for information in titles, page content, 
metadata and HTML meta tags.  Keyword tools such as Google Keyword Planner are 
powerful method for social media searching.  Efforts should be made to explore the free or 
commercially available tools rather than implementing the algorithms from scratch. 

Another option is the University of Otago’s recent advances in text mining methodologies.  
They have demonstrated the effectiveness of novel text mining methodologies for answering 
a wide range of policy and strategy questions using more nuanced analyses of blog text 
collected by automated scripts using best-in-class commercial text mining tools. 

6.2.3 Computational Tool 3:  Workflow management and communication 

Features: 

This information system should be able to manage all relevant information and activities 
associated with a specific emerging issue, including who made decisions along the workflow 
and any actions resulting.   

Technical considerations: 

This information system should also be centrally located (e.g. in Hubnet) and all functions 
might be undertaken by one system or a cluster of distributed, but inter-connected systems.  
The challenge is to configure the framework with an easily accessible interface by member 
institutions and stakeholders.  

If the framework is centrally located (e.g., with Hubnet/AWS) then Computational Tool 3 
could be implemented in conjunction with Tools 1 and 2.  The nature of the communications 
will need further discussion, e.g., traditional methods such as e-mails or reports or more real-
time interfaces such as a mobile app or website portal.  An early alerting mechanism could 
be implemented. 
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7. NEXT STEPS 
This section proposes a plan towards establishing a New Zealand food safety horizon 
scanning system. 

7.1 SHORT-TERM INITIATIVES (YEAR 1) 
7.1.1 Feedback session 
The findings and proposed framework outlined in this review can be presented at a 
workshop promoting open discussion and feedback from the NZFSSRC’s industry, science 
and government stakeholders.   

The feedback session will aim to clarify: 

1. What it means to do food safety horizon scanning in New Zealand and what can be 
expected from such a system. 

2. The definitions of emerging risk, emerging opportunity and emerging issue/topic, so 
these are suitable for New Zealand food industries. 

3. Whether the proposed framework is fit-for-purpose. 

Feedback and decisions from the meeting will be recorded as formal minutes to supplement 
this current report.  The two documents will support subsequent activities. 

Estimated budget of $5-10k, assuming session held concurrently with another NZFSSRC 
stakeholder meeting.  This includes time and travel costs associated with the session, pre-
meeting preparations and post-meeting reporting. 

7.1.2 Early initiatives 
The following specific pieces of work might be immediately undertaken to support the New 
Zealand food industry in the short-term, plus provide further learnings towards developing a 
formal system: 

1. As signalled by Finding 2 (Section 5), a review of the drivers of change that are important 
to the New Zealand food industry and their potential implications (risks, opportunities). 

Estimated budget $50-70k (based on an estimated 300 hours of work). 

2. Targeted horizon scans on specific emerging issues, incorporating a cross-sectoral 
perspective and wider sources of information (i.e. not just the scientific literature).  
Specific topics might be identified in the feedback session.  Some suggested topics 
include: 

- Known hazards appearing in new foods (risks). 
- New hazards in foods (risks). 
- Whole genome sequencing (opportunities/risks). 
- Consumers measuring food safety/quality (opportunities/risks). 
- Genetically modified organisms (opportunities/risks). 

- Whole food chain mapping to identify opportunity for fraud/threats (risks). 

Estimated budget $50-70k per topic (based on an estimated 300 hours of work; actual 
cost depends on the scope of the review). 
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3. Compile a list of routine scanning currently being undertaken by NZFSSRC stakeholders 
and any member organisations, to identify where there is current duplication of effort 
(these scanning activities could then be undertaken by a cross-sectoral horizon scanning 
system on a continuous basis).5 

Estimated budget $10-15k (based on an estimated 50 hours of work). 

7.2 MEDIUM-TERM:  PILOT PROJECT (YEARS 1-2) 
Since any horizon scanning work needs to be industry-led, it is not appropriate to propose a 
detailed pilot project.  However, it can be suggested that a pilot project: 

1. Trials the proposed framework, albeit a pared-down version. 

2. Focusses on an emerging issue or driver that could be relevant to more than one food 
sector, and could have both positive and negative impacts. 

3. Trials information gathering from a range of sources over a reasonable period of time 
(e.g. six months, one year).  The information sources should include a wide range of 
information types to investigate how these are best retrieved, analysed and reported, 
and how useful they might be.  Examples include data bases, reports, journal contents, 
e-mail alerts and newsfeeds. 

4. Helps develop an efficient workflow and establish the decision-making points. 

5. Trials methods for communicating the findings and managing the workflow. 

It is likely that there will need to be some development of computational tools prior to 
commencing scanning and these can be refined and evaluated through the project. 

Budget to be determined. 

7.3 LONGER TERM: ADOPTION OF NEW ZEALAND HORIZON SCANNING 
FRAMEWORK (YEAR 2 ONWARDS) 

Adoption of a horizon scanning framework will take time and require the input of many 
different perspectives and representatives. 

Taking on the learnings from 7.1 and 7.2, a series of workshops can be undertaken to:  

1. Refine the framework so its fit-for-purpose. 

2. Determine the funding model. 

3. Propose solutions for potential issues around information management and access.  This 
might include guidance or establishing standards for data sharing.6 

4. Agree on the best methods for communicating findings/outputs. 

 

                                                           
5 Some information was gathered during this current review but not at the level of detail necessary to 
create a complete list and identify duplication of effort. 
6 Data sharing agreements might support future applications and platforms between the NZFSSRC 
and food industry organisations. 
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8. MEASURING SUCCESS 
A horizon scanning system is a long-term process that is amenable to continuous 
improvement.  Measuring success is important for justifying the significant investment of 
money, time and resources (FAO, 2014).  But how can success be measured and 
evaluated?  

Most international organisations have no criteria to measure how effective or useful their 
system is, but rather focus on how well they follow the horizon scanning process.  In 2014 
the FAO reported “there does not appear to be clear examples of structured monitoring or 
evaluation of foresight exercises implemented at this time” (FAO, 2014).  Recommended 
criteria for evaluating EW systems are similarly unavailable (FAO, 2015). 

The long-term, anticipatory nature of horizon scanning activities makes it difficult to evaluate 
their performance. 

“Surprisal” is the approach used by two New Zealand organisations (Section 4.1) and one 
New Zealand interviewee commented: 

“It’s probably one of the biggest challenges. An avoided risk is an invisible risk… The focus 
should be on not so much what you end up with but the way you do it.” P14 

The approach of Biosecurity New Zealand is to monitor the workflow 2–3 times per year to 
make sure it is meeting expectations, e.g., what are response times like, is the right amount 
of information going to the right people, are alerts moving through the workflow as they 
should? 

Performance criteria will need to be developed and modified over time along with the horizon 
scanning system.  Developing these criteria needs stakeholder discussion and agreement.  
The criteria might consider (EFSA, 2012b; FAO, 2015): 

• The amount of information generated – is it causing overload, desensitisation or a high 
number of “false positives”? 

• The emerging issues being identified – are they being identified consistently and do they 
include unexpected issues? 

• The actions arising – is the system providing actionable insights to decision-makers so 
that they can make more informed decisions? 

Since the primary purpose of this proposed New Zealand system is to prioritise research for 
the food industry, the performance criteria should also measure this function. 
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APPENDIX A: METHOD DETAILS 

A.1 Interviews 
We obtained ethics approval from the University of Otago for this study (Reference number 
D17/367).  Ethics approval requires us to ensure that interview participants are not identified 
personally or their place of work identified. 

Participants were contacted via email and asked if they were available to take part in a 30-60 
minute interview.  They were given the opportunity to choose between a face-to-face, Skype 
or phone interview.  Because of time constrains, most participants chose either Skype or 
phone as their preferred form of taking part in the interview.  Prior the interview participants 
were provided with a consent form, information sheet and the interview questions so that 
they were able to familiarise themselves with the questions.  Participants were asked to send 
back the scanned and signed consent form via email before taking part in the interview.   

All interviews were audio recorded, transcribed, and the transcripts were analysed to identify 
the relevant details and opinions.  Every attempt was made to preserve the anonymity of 
each participant. 

A.1.1 New Zealand interviews 
The following organisations were contacted and their websites reviewed: 

• Apiculture New Zealand 

• Dairy Companies Association of New Zealand (DCANZ) 

• Dairy New Zealand 

• Deer Industry Association of New Zealand 

• Egg Producers Federation of New Zealand 

• Fonterra 

• Horticulture New Zealand 

• MBIE Safe Seafood Programme 

• Meat Industry Association of New Zealand 

• Ministry for Primary Industries 

• New Zealand Pork 

• Poultry Industry Association of New Zealand 

• United Fresh 

• Zespri 

Appropriate contacts were established within each organisation.  Semi-structured interviews 
were completed with 12 of these organisations.  Based on the identified literature, a standard 
set of questions was developed seeking information on the general understanding of horizon 
scanning, the structure, operation, associated costs and benefits of any system in operation, 
and advice and suggestions for setting up a New Zealand system.  Interview questions are 
provided in Table 2. 
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A.1.2 Interviews with organisations in other countries 
We identified some food safety horizon scanning systems operating in other countries for 
further investigation.  Initial scoping included obtaining advice from the NZFSSRC’s 
Stakeholder Technical Advisory Group (STAG) and International Scientific Advisory Panel 
(ISAP). 

The following organisations were contacted and their websites reviewed: 

• Food Standards Australia New Zealand (FSANZ) 

• United States Food & Drug Administration (USFDA) 

• United States Department of Agriculture (USDA) Food Safety and Inspection Service 
(FSIS) 

• European Food Safety Authority (EFSA) 

• Canadian Food Inspection Agency (CFIA) 

• Australian Department of Agriculture 

• United Kingdom Food Standards Agency (UK FSA) 

• Cranfield University, United Kingdom 

• Fera Science, United Kingdom 

Appropriate contacts were established within seven organisations.  Semi-structured 
interviews were completed with three of these organisations.  Contacts at the other 
organisations offered information but did not participate in semi-structured interviews.  
Similar to the New Zealand interviews, a standard set of questions was developed seeking 
information on the general understanding of horizon scanning, the structure, operation, 
associated costs and benefits of any system in operation, and advice and suggestions for 
setting up a New Zealand system.  Interview questions are provided in Table 2. 

Table 2.  Interview schedule for national and international stakeholders in the food industry 

Q Interview schedule for New Zealand 
participants 

Interview schedule for overseas 
participants 

1 In the context of food safety, what do you 
think it means to do horizon scanning? 

In the context of food safety, what do you 
think it means to do horizon scanning? 

2 What types of horizon scanning activities 
has your organisation undertaken, 
relating to food safety? 

What food safety horizon 
scanning/surveillance systems do you 
currently have in place? 

3 What is the purpose of the system? 
− Is it specific to food? 
− Is it intended to identify emerging 

risks? (how do you define an 
emerging risk?) 

− Does it also identify emerging 
opportunities? (how do you define an 
emerging opportunity?) 

What is the purpose of the system? 
− Is it specific to food? 
− Is it intended to identify emerging 

risks? (how do you define an 
emerging risk?) 

− Does it also identify emerging 
opportunities? (how do you define an 
emerging opportunity?) 

4 How does the system work? 
− Structure 

How does the system work? 
− Structure 
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− Inputs 
− Outputs 
− Stakeholders 

− Inputs 
− Outputs 
− Stakeholders 

5 We would like to try and understand the 
resources required to operate this 
system: 
− How many FTEs do you devote to the 

system? 
− Which other resources are required 

(e.g. dedicated software, computer 
hardware, financial)? 

− How many meetings per year do you 
schedule? 

− What are the associated costs? 

We would like to try and understand the 
resources required to operate this 
system: 
− How many FTEs do you devote to the 

system? 
− Which other resources are required 

(e.g. dedicated software, computer 
hardware, financial)? 

− How many meetings per year do you 
schedule? 

− What are the associated costs? 

6 In general, how efficient do you think 
these systems are? 
− Are jobs or functions being replicated? 

In general, how efficient do you think 
these systems are? 
− Are jobs or functions being replicated? 

7 How long does it take between an issue 
being identified and a decision being 
made about whether action should be 
taken? 
− Has the system identified risks (or 

opportunities) that are not “emerging” 
by your adopted definition, but did 
warrant action? 

− Do you have any criteria or a process 
to measure how effective or useful the 
system is? 

How long does it take between an issue 
being identified and a decision being 
made about whether action should be 
taken? 
− Has the system identified risks (or 

opportunities) that are not “emerging” 
by your adopted definition, but did 
warrant action? 

− Do you have any criteria or a process 
to measure how effective or useful the 
system is? 

8 Is the current system the first one you 
trialled? 
− YES: What did you change as you 

established this system, and why? 
What further improvements would you 
make and why? 

− NO: What did you trial that didn’t work, 
and why? 

− If New Zealand was to set up a 
horizon scanning system, what advice 
do you have about how to do it, or 
how not to do it? 

Is the current system the first one you 
trialled? 
− YES: What did you change as you 

established this system, and why? 
What further improvements would you 
make and why? 

− NO: What did you trial that didn’t work, 
and why? 

− If New Zealand was to set up a 
horizon scanning system, what advice 
do you have about how to do it, or 
how not to do it? 

9 Are you a member of any early warning 
systems network and if so, which one? 

Are you a member of any early warning 
systems network and if so, which one? 

10 Do you have any thoughts about what a 
cross-sectoral New Zealand food safety 
horizon scanning system could look like? 
− Should it address risks and 

opportunities together, or separately? 

How efficient do you think that the 
emerging risks exchange network is? 
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− What types of outputs would you want 
to see, that would benefit your 
organisation? 

− What information sources or data 
sources does your organisation 
generate, or have access to, that 
could support a cross-sectoral horizon 
scanning system for NZ? 

− What would the perfect system look 
like and do? 

11 Our role in this project is to begin the 
process of looking at what a system 
might look like and how it might operate. 
This includes beginning to think about 
what information sources might feed into 
such a system. 
What information sources do you know 
about in your industry that could be used 
as part of a cross-sectoral horizon 
scanning system? 
− Type of information 
− Frequency information collected 
− Why is information currently collected? 
− How is the information currently used? 

Have you identified any possible future 
scanning systems for identifying food 
safety opportunities and risks (e.g. 
technology, academic journals, 
magazines, conferences, websites, 
library, RSS feeds, etc.)? 

12 Have you identified any possible future 
scanning systems for identifying food 
safety opportunities and risks (e.g. 
technology, academic journals, 
magazines, conferences, websites, 
library, RSS feeds, etc.)? 

Is there anything you would like to add? 
Or do you think that there are other 
important issues that I might have 
missed? 

13 Is there anything you would like to add? 
Or do you think that there are other 
important issues that I might have 
missed? 

 

 

A.2 Related work undertaken by MPI 
Suitable contacts were established within MPI to discuss: 

• The structure and function of New Zealand’s biosecurity system; and 

• MPIs trail of a coordinated food safety risk alert system. 

The focus of these conversations was on understanding each system and drawing out key 
learning points.  Some related documentation was also reviewed. 
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APPENDIX B: EFSA 
Since 2007 EFSA has been developing a system for identifying emerging risks for food and 
feed (EFSA, 2010).  EFSA appointed an Emerging Risks Unit (EMRISK), later called the 
Scientific Committee and Emerging Risks Unit (SCER), to establish a system for identifying 
emerging risks in food and feed safety, then to expand the system to include emerging risks 
for animal and plant health (EFSA, 2012a). 

Two knowledge networks were established to support the system (EFSA et al., 2017): 

• The Emerging Risks Exchange Network (EREN):  Comprised of delegates from EU 
Member States and European Free Trade Association countries, with observers from 
other key organisations (e.g. USFDA, FAO and WHO). 

• The Stakeholders Discussion Group on Emerging Risks (StaDG-ER):  Representatives 
from the food industry, farming organisations, consumer and environment non-
Governmental organisations, distributors, practitioners and academia are invited to 
participate.  This group was initially called the Stakeholders Consultative Group on 
Emerging Risks (StaCG-ER). 

Importantly, identification of emerging risks in food and feed is viewed as the responsibility of 
EFSA as a whole.  The role of EMRISK/SCER is to coordinate EFSA’s activities in this area 
and to develop (and maintain) a capacity for emerging risk identification (Robinson et al., 
2012). 

B.1 Definitions 
EFSA defines an emerging risk (to human, animal and/or plant health) as: 

“A risk resulting from a newly identified hazard to which a significant exposure may occur or 
from an unexpected new or increased significant exposure and/or susceptibility to a known 
hazard” (EFSA, 2007) (Figure 4).  Thus the definition encompasses (EFSA, 2012a): 

1. Newly identified hazards, i.e. previously nonexisting or not known for which a significant 
exposure may occur; 

2. Re-emerging hazards, i.e. hazards already characterised for which an unexpected or 
increased exposure may occur; and 

3. Increased susceptibility to known hazards for humans, animals or plants. 

The term “significant” in this context means “meaningful” or “relevant”, not statistically 
significant.  It is recognised that data on exposure are often scarce or non-existent, so 
further investigations may be required before deciding whether an emerging risk has been 
identified.  In terms of biological risks, the definition includes the emergence in the EU of a 
known hazard in a geographical area formerly not affected, and the transformation of 
species (e.g. vectors, prion emerging as mad cow disease, or a virus jumping to a new host 
species) (EFSA, 2015). 
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Figure 4.  EFSA’s definition of an emerging risk 
Source: (EFSA, 2012a). 

The goal is for these emerging risks to be detected early, using facts from research and/or 
monitoring programs or episodic observations.  The definition does not include sudden 
contamination events that would be considered emergencies, e.g. bioterrorism, sudden 
release of a radioactive or chemical substance due to an accident.  This definition also 
excludes risks associated with the inadvertent or accidental intake of food or feed that are 
not in compliance with recognised safety requirements, i.e. where a known risk is being 
actively managed. 

Preferably, an emerging risk is identified by an “indicator” (e.g. measurement and/or 
observation) and a trend over time or space (“signal”).  These have been fully defined by 
EFSA (see (EFSA, 2007)).  More simply, these can be defined as follows: 

• Indicator:  A reliable, sensitive and quantifiable measurement/observation that ideally 
provides information on the nature of the hazard (agent/process involved) and the source 
of the risk. 

• Signal:  A temporal or spatial trend of an indicator value. 

It is also recognised that there are issues that shape the development of emerging risks to 
food and feed safety, termed “drivers”.  They are issues that shape the development of a 
society, organisation, industry, research area, technology, etc. (Richardson et al., 2016).  
These drivers may affect the magnitude or frequency of risks (EFSA, 2011).  Drivers relevant 
to food and feed include global changes in the way food is produced, moved and consumed, 
climate change, and human population displacements (Richardson et al., 2016). 

In terms of the EFSA work, “data source” is used to represent a range of sources that 
provide information and intelligence that is not necessarily quantitative data (published peer 
reviewed and other literature, databases, websites, newsfeeds, opinions, blogs, etc.). 
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It was recognised that applying the term “emerging risk” early on in the process potentially 
limited the exchange of information or caused unnecessary alarm or tensions.  Most 
potential emerging risks were only supported by preliminary, incomplete evidence with 
significant uncertainty.  Thus the term “emerging issues” was introduced (EFSA, 2012a): 

“An “emerging issue” can be defined as one that has very recently been identified and 
merits further investigation, and for which the information collected is still too limited to be 
able to assess whether it meets the requirements of an emerging risk.” 

Emerging issues are identified at the beginning of the process as subjects that merit further 
investigation and additional data collection.  As for emerging risks, these emerging issues 
may be specific (e.g. a specific chemical substance or pathogen, or a specific genetically 
susceptible group of the population) or general (e.g. drivers of change or megatrends such 
as climate change) (EFSA, 2012a).  Table 3 explains the difference between emerging 
issues and emerging risks. 

Table 3.  Characteristics of emerging issues and emerging risks as defined by EFSA 

EMERGING ISSUE EMERGING RISK 

Compliant with the EFSA’s definition of 
emerging risks 

Compliant with the EFSA’s definition of 
emerging risks 

Identified at the beginning of the emerging 
risks identification process, as an issue that 
merits further investigation 

Identified at the end of the emerging risks 
identification process 

Can be specific or general in nature Can be specific or general in nature 
Information collected is limited and 
preliminary 

Information collected should be sufficient to 
address, at least, the essential evaluation 
criteria 

Additional data collection and in depth 
evaluation is needed to be able to assess 
whether it is an emerging risk 

Follow-up actions are identified 

Source: (EFSA, 2012a). 

B.2 Data sources 
EFSA initially investigated how to identify and evaluate data sources for an emerging risks 
identification system.  They recognised four main data source types (EFSA, 2011): 

• “soft” including media and grey literature; 

• “regulatory” including data from rapid alert systems and compulsory reporting or 
monitoring of foodborne illness; 

• “scientific” including published papers, proceedings, research findings and documented 
reports; and 

• “expert judgement”. 

Experts compiled an inventory of data sources that would support EFSA’s 11 indicators (see 
B.3.1 below and Appendix A in EFSA (2011)).  The list was considered preliminary and non-
exhaustive.  These sources could be grouped into eight types: 

1. National and international official data, e.g. regulatory surveillance data, various data 
from food safety agencies or ministries of public health and agriculture: meat hygiene 
data (import/export inspections), food monitoring data, health surveillance data, and 
animal health surveillance data. 
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2. Data from various EU agencies (the need to ensure linkages between food-, human-, 
animal-, plant health- and environmental agencies was noted). 

3. Data on consumption patterns (national nutrition surveys), consumer behaviour 
surveys, information on food consumption in susceptible populations. 

4. Research data including conference proceedings, preliminary results,7 scientific 
literature, research work at regional, national, EU and international levels. 

5. Trade data and market research (at regional, national, EU and international levels). 

6. Data from the media (newspapers, internet), 

7. Data from the EFSA scientific experts and national scientific committees and/or 
research coordinators. 

8. Data from stakeholders including industry, primary production and non-governmental 
organisations, and consumers. 

B.2.1 Evaluating data sources 
A working group investigated approaches to assess and characterise data sources (EFSA, 
2011).  A multi-criteria decision analysis (MCDA) approach was considered too specialised 
without significant adaptation to make it fit-for-purpose.  Instead, two existing systems were 
adapted to form a two-phase approach. 

Phase one:  Rapid method to initially classify a data source. 

The method evaluates relevance, validity and credibility of each data source but does not 
seek to rank or prioritise the data source against other sources of data.  The matrix is 
reproduced in Table 4. 

Phase two:  Data source characterisation 

For the system to operate successfully, data needed to be compatible at some level, which 
required harmonised terminology and criteria/parameters.  EFSA developed a set of criteria 
to characterise (i) the name of the resource and identifier, and (ii) the quality parameters.  
Table 5 shows these parameters. 

The approach to assessing data sources is presented in Figure 5.  It was noted that the 
selection, quality assessment and monitoring of data sources was time- and resources-
consuming. 

B.2.2 Gap analysis of data sources 
Once data sources were classified and characterised, EFSA was able to evaluate the data 
sources for overall coverage, and identify gaps or areas that were underrepresented.  For 
example, it was possible to see which of the 11 priority indicators were well covered and 
which were not, what types of data dominated the source (e.g. national data, media, 
research data), the timeliness or frequency of information.  This type of analysis is useful for 
informing future research plans and surveillance. 

 

                                                           
7 It was recognised that there was a need to incorporate early warnings from relevant research 
projects rather than wait until the findings were published. 
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Table 4.  Data source classification matrix developed by EFSA 

MEASURE A B C D E 
Relevance To food and feed 

safety  
Subject matter 
known to have direct 
relevance to 
food/feed safety  

Subject matter 
believed to be 
relevant to food/feed 
safety  

Subject matter 
believed not to be 
relevant to food/feed 
safety  

Subject matter not 
relevant to food/feed 
safety  

Unknown relevance 
to food/feed safety  

To consumer 
media/perception of 
food/feed safety  

Subject matter 
known be perceived 
by the consumer/ 
media as a food 
safety concern  

Subject matter could 
potentially be 
perceived by the 
consumer/media as 
a food safety 
concern  

Subject matter 
unlikely to be 
perceived by the 
consumer/media as 
a food safety 
concern  

Subject matter not 
perceived by the 
consumer/media as 
a food safety 
concern  

Unknown consumer/ 
media reaction to 
subject matter  

To selected 
indicators  

Directly relevant to 
selected indicator  

Indirectly relevant to 
selected indicator  

Possible relevance 
to selected indicator  

No relevance to 
selected indicator  

Unknown relevance 
to selected indicator  

Number of similar 
data sources  

Unique source  1 similar source  2-5 similar sources  Multiple sources  Unknown number of 
sources  

Time between data 
availability and the 
event described by 
the source  

Instantly available  < 1 wk  1 wk - 1 mo  1 - 12 mo  Random/unspecified  

Accuracy  Precise  Approximate  Estimated  Imprecise  Accuracy of source 
unknown  

Validity To food and feed 
safety  

Subject matter 
known to have direct 
relevance to 
food/feed safety  

Subject matter 
believed to be 
relevant to food/feed 
safety  

Subject matter 
believed not to be 
relevant to food/feed 
safety  

Subject matter not 
relevant to food/feed 
safety  

Unknown relevance 
to food/feed safety  

To consumer 
media/perception of 
food/feed safety  

Subject matter 
known be perceived 
by the consumer/ 
media as a food 
safety concern  

Subject matter could 
potentially be 
perceived by the 
consumer/media as 
a food safety 
concern  

Subject matter 
unlikely to be 
perceived by the 
consumer/media as 
a food safety 
concern  

Subject matter not 
perceived by the 
consumer/media as 
a food safety 
concern  

Unknown consumer/ 
media reaction to 
subject matter  

To selected 
indicators  

Directly relevant to 
selected indicator  

Indirectly relevant to 
selected indicator  

Possible relevance 
to selected indicator  

No relevance to 
selected indicator  

Unknown relevance 
to selected indicator  
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MEASURE A B C D E 
Number of similar 
data sources  

Unique source  1 similar source  2-5 similar sources  Multiple sources  Unknown number of 
sources  

Time between data 
availability and the 
event described by 
the source  

Instantly available  < 1 wk  1 wk - 1 mo  1 - 12 mo  Random/unspecified  

Accuracy  Precise  Approximate  Estimated  Imprecise  Accuracy of source 
unknown  

Credibility Factual  Source data known 
to be true  

Source data 
believed to be 
factual  

Source data 
believed to be false  

Source data known 
to be false or 
malicious  

Untested source  

Accessibility  Fully accessible  Accessible on 
request  

Restricted  Not accessible  Accessibility status 
unknown  

Source: (EFSA, 2011) 
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Table 5.  Data source characterisation parameters developed by EFSA 

PARAMETER DEFINITION EXPLANATORY COMMENT 

Section 1: Name of the resource and identifier  
Title  A name given to the resource  Taken as the data source name  
Relevance to ESCO 
indicators  

Pertinent to one of the eleven ESCO WG indicators  Eleven indicators as proposed by the ESCO WG (EFSA, 2009)  

Format  The file format, physical medium, or dimensions of the resource  Blog, database, news, repository, scientific journal, web site, 
etc.  

Creator  An entity primarily responsible for making the resource  The person or organisation that created the original data 
source  

Subject  The topic of the resource linked to the ESCO indicators  Chemical, biological, nutritional, and their combinations  
Description  An account of the resource  Short text description  
Publisher  An entity responsible for distributing and making the resource 

available  
In some cases this may be the same as the creator  

Contributor  An entity responsible for making contributions to the resource  Could be one organisation or multiple providers (for instance, 
in the case of an open blog or forum). Many sources will have 
multiple contributors but a single entity can also be the sole 
contributor  

Date  A point or period of time associated with an event in the lifecycle 
of the resource  

Copyright date or original start date for the data source that 
would have implications for archive information and trend 
analysis, although this would be retrospective, as well as 
reliability of the source  

Source  A resource from which the described resource is derived  Usually the url if web-based  
Links/Relation  A related resource  Linked urls that could be complementary although not 

considered as separate data sources in their own right  
Coverage  The spatial or temporal topic of the resource, the spatial 

applicability of the resource, or the jurisdiction under which the 
resource is relevant.  
Includes Geographic coverage (countries, regions, trading blocks) 
and Period coverage (indication of time over which the data 
source provides information)  

Geographic (ISO country codes, regions, trading blocks, 
worldwide)  
Period (1 mo, 2 mo-1 yr, etc.)  

Language  A language of the resource  ISO language codes  
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PARAMETER DEFINITION EXPLANATORY COMMENT 

Section 2: Quality parameters  
Edition  Raw/processed data/both  Survey, experimental or field data would be raw data (this 

could be a database), whereas useful information comes from 
corresponding processed data  

Timeliness  Length of time between information availability and the event it 
describes.  
This may not be relevant for databases, except in the context of 
the most recent data set  

<1 wk, 1 wk-1 mo, 1-3 mo, 3-6 mo, etc.  

Accessibility  Physical conditions under which users can obtain data  Not accessible, free access, subscription cost, etc.  
Clarity  Whether data are accompanied by appropriate metadata.  

Basic data must be provided on food/feed affected, cause, what 
was observed  

Metadata yes/no (sufficient to avoid ambiguity and provide 
transparency)  

Comparability  Measure of the amount of available data compared to the amount 
that was expected to be obtained - data presented is enough to 
complete a report of an outbreak in a format considered as the 
“gold standard” in a similar or equivalent way* 

Data sufficient or insufficient or mixed compared to an agreed 
“gold standard”* 

Source: (EFSA, 2011) 

* Development of this gold standard is needed, i.e. an ideal information profile. 
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Figure 5.  EFSA’s proposed approach to assessing data sources  Source: (EFSA, 2011) 
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B.3 EFSA’s first procedure:  Data centred 
The first emerging risks identification system was data centred, whereby data sources were 
monitored for potential emerging risks, with the success of the system relying on how data 
were managed and interpreted.  The overall approach is presented in Figure 6, but in reality, 
the process was fairly complicated and involved multiple steps and groups of people (Figure 
7). 

 

 
 

Figure 6.  EFSA’s general approach to emerging risk identification 

Source: (EFSA, 2009). 
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Figure 7.  EFSA’s first procedure for emerging risk identification 

Source: (EFSA, 2012b) 
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B.3.1 Developing the system:  Indicators, evaluation criteria 
EFSA was already monitoring the Rapid Alert System for Food and Feed (RASFF), media 
and trade data, and the scientific literature (EFSA, 2010).  A framework was needed to 
interrogate (and potentially expand) these data sources and produce useable intelligence.  It 
was also recognised that data filtration needed to be focussed, so a series of indicators were 
defined.  

A working group identified 11 priority indicators to build the system around.  These provided 
the framework for what should feed into the system (data sources) and come out of the 
system (intelligence).  This step ensured that resources were focussed on generating 
targeted intelligence. 

The indicators were selected based on criteria such as relevance for EFSA, influential 
sectors, proximity to the food and feed chain, measurability and interpretability and potential 
impacts on public health.  These 11 indicators were (EFSA, 2009, 2011): 

1. New research data indicating toxic properties of substances possibly occurring in food or 
feed. 

2. Unexpected detection in food or feed of a potentially toxic/radioactive chemical. 

3. Emergence of new zoonotic and other foodborne pathogens. 

4. Emergence of a new or exotic biological agent pathogenic to animals. 

5. Emergence of increased resistance to antimicrobials and plant protection products. 

6. Emergence of a new or exotic biological agent pathogenic to plants/food/feed crops. 

7. Increased virulence of known pathogens (including plant pathogens). 

8. Unexpected evidence of increased exposure of specified human (sub)populations to 
particular hazardous chemical/biological/radioactive contaminants and other agents in 
the food/feed chain. 

9. Unexpected evidence of increased exposure of specified animal (sub)populations to 
particular hazardous chemical/biological/radioactive contaminants and other agents 
through food. 

10. Unexpected increased susceptibility of (sub)populations to known contaminants and 
other hazardous substances not regulated in the food/feed chain. 

11. Dietary changes or imbalances caused by modification of food consumption habits. 

For each indicator, examples of signals and data sources were gathered as proof that at 
least some aspects of this indicator could be measured (see Table 1 in (EFSA, 2009)). 

EFSA also developed a set of evaluation criteria to assess potential emerging risks (EFSA, 
2012a, 2012b): 

• Novelty, i.e. whether it conforms to the definition of an emerging risk, whether the 
potential hazard, source, or route of contamination/exposure is new. 

• Imminence, i.e. how soon it is estimated that the potential health risk will manifest (e.g. 
days, months, years). 

• Soundness, i.e. reliability of sources of information (e.g. peer-reviewed journals or official 
media, consistency of information). 
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• Scale, i.e. number of people and Member States potentially exposed to this hazard, 
possibly taking into account trade and consumption patterns. 

• Severity, i.e. morbidity and/or mortality of the exposed population, taking into account 
vulnerable sub-groups of the population. 

The criteria also specified that risk management issues generally resulting from a lack of 
compliance with existing regulations should be excluded. 

B.3.2 Data analysis and signal detection 
Interpretation of the data entering the system was critical to providing intelligence (EFSA, 
2010).  EFSA established a four-step process for data analysis and signal detection (Figure 
7), with a qualitative assessment based on the evaluation criteria (B.3.1 above) and expert 
judgement applied at each step (EFSA, 2012b): 

1. Pre-filter:  EMRISK scientific officers monitor the data sources, with the frequency 
depending on the data source (e.g. daily for the RASFF).  New and emerging food/feed 
issues are identified and pre-filtered.  

2. Primary filter:  EMRISK monthly roundtable discussions further evaluate issues and a 
follow-up decision taken (no action, collect more informtion, pass to ERIC, or pass to 
other Units for information). 

3. Secondary filter:  An Emerging Risks Internal Collaboration group (ERIC), which 
operates within EMRISK and is comprised of EFSA’s scientific staff, further evaluates 
issues and decides on follow-up (submit to Panels and Scientific Committee, dismiss, 
request additional information).  The Emerging Issues Exchange Network (EREN), 
comprised mostly of national experts on emerging risks identification from EU member 
states, contributes to this process.8 

4. Tertiary filter and evaluation: Any emerging issues are passed from ERIC to one of 
EFSA’s 10 Scientific Panels and the Scientific Committee who declare whether an 
emerging risk ahs been identified and what action could be taken (e.g. risk assessment, 
further data gathering, keep monitoring, research). 

Information exchange to and from the EMRISK group was further supported by the 
Stakeholders Consultative Group (StaCG-ER), drawn from experts proposed by the 
Stakeholders Consultative Platform, who share information concerning identified potential 
emerging risks and/or signals, the methods used to detect them and the analysis of the 
collected data. 

Information and decisions taken on potential emerging issues that pass the pre-filter stage 
are recorded in an MS Excel-based database. 

This structure required six scientific officers (two full-time equivalents), plus time from others 
involved in ERIC, the Scientific Panels and Scientific Committee, StaCG-ER and the 
Emerging Risks Network. 

The approach was put in practice for just over two years (February 2010 to May 2012) 
utilising the following data sources (EFSA, 2012a): 

• RASFF; 

                                                           
8 For further information on EREN, see 
https://www.efsa.europa.eu/sites/default/files/assets/emrisknetworksen.pdf (accessed 27 September 
2017). 

https://www.efsa.europa.eu/sites/default/files/assets/emrisknetworksen.pdf
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• Approximately 30 scientific journals dealing specifically with food safety and emerging 
risks; 

• MediSys, a web-monitoring system that screens worldwide media (over 200 relevant 
food and feed filters were applied); 

• International trade data; and  

• Food pricing and market analysis data. 

B.3.3 Review 
After running for 27 months the approach was reviewed. 

Between February 2010 and May 2012 (EFSA, 2012a): 

• 2251 issues were evaluated by EMRISK. 

• Briefing notes were prepared for 124 issues, which were evaluated by ERIC/EREN. 

• 17 issues were passed on to the Scientific Committee or Panels. 

• 9 initiated follow-up work. 

It was found that: 

• Some of the data sources were not suitable for identifying emerging issues, e.g. the 
RASFF. 

• The pre-filtering step was time and resource demanding, as were the monitoring 
meetings. 

• There was a lack of transparency over how the evaluation criteria were applied and 
inconsistencies would naturally arise, particularly since expert judgement depends on the 
level of expertise and the confidence an expert has in an area of knowledge. 

• The outputs were largely shared internally within EFSA. 

B.4 EFSA’s second approach:  Expert centred 
B.4.1 Revised procedure 
A revised three-step procedure places expert opinion before data filtering (EFSA, 2012b): 

1. Identify priority emerging issues, to establish a clear focus on the most relevant topics 
that merit further investigation. 

2. Identify data sources and data collection, to optimise the selection of data sources and 
increase specificity of data collection. 

3. Final evaluation:  Identify emerging risks and recommend possible actions for EFSA’s 
management. 

These three steps also utilise the evaluation criteria established earlier (see B.3.1).  
However, the review did note: “It soon became apparent that most of the criteria used for 
filtering the relevance of the emerging issues under evaluation could be ambiguous, in that 
they could be interpreted in different ways (e.g. ‘new’, ‘significant’, ‘identified’).  In addition, 
assessors were often confronted with major data gaps that made the evaluation extremely 
uncertain.  This ambiguity made it difficult, if not impossible, to assess the criteria and to 
meaningfully evaluate the relevance of the issues scrutinised.” (EFSA, 2012a). 
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While this and the previous approach both rely heavily on qualitative assessment by 
expertise, this second approach makes better use of expertise within and external to EFSA, 
to focus data collection, thus improving efficiency.  The new process also incorporates 
expertise from EFSA’s Scientific Committee and Panels from the start (rather than at the 
end, as in the previous process), whereby representatives form a working group (later called 
the Standing Working Group of the Scientific Committee on Emerging Risks, SWG-ER).  
EMRISK retains overall responsibility for delivery.  EREN and the StaCG-ER are involved in 
step 1. 

Figure 8 shows the revised process and details are available in (EFSA, 2012b).  It was 
recommended that expert consultations be improved through a combination of validated 
methods, e.g. a Delphi process, risk prioritisation sessions, scenario-building workshops, 
subjective estimates for whether an identified issue will be accepted as an emerging risk.  

A briefing note template for each issue formed the core of the reporting structure (see 
Appendix B in (EFSA, 2012a)). 

B.4.2 Review 
After two years (2012-2014) the revised procedure was reviewed (EFSA, 2015).  During this 
time: 

• 53 emerging issues were discussed and investigated under the coordination of EMRISK 
(now called SCER) in steps 1 and 2; 

• 16 emerging issues were evaluated by SWG-ER in step 3; 

• 18 emerging issues were followed up by further activity. 

None of the emerging issues were compliant with the EFSA definition of an emerging risk or 
emerging issue, usually because the issue was not considered new or the evidence 
presented was too limited to take a decision.  Several issues were risk management issues, 
such as non-compliance with existing legislation.  Despite this, the process result in 18 
issues being pursued, plus the system revealed new methods and technologies that may be 
important in the future for improving hazard detection or shaping the food chain in the mid- 
or long-term (e.g. 3D food printing).  Table 2 in (EFSA, 2015) lists the 53 emerging issues 
and the decisions taken on each. 

The revised three-step procedure was found to be “applicable in practice and compatible 
with EFSA’s resources” (EFSA, 2015), and confirmed that networking was essential for 
exchanging experience, methods, data and evaluations of emerging risks.  Expert 
consultations and information exchange with other relevant organisations most efficiently 
identified priority emerging issues. 

It was signalled that the functions of the SWG-ER might be replaced by EFSA’s Scientific 
Committee, since this committee is ultimately responsible for deciding whether an identified 
issue is actually an emerging risk.  It was also recommended that this committee reconsider 
the definition of emerging risk. 

 

  



 

Horizon Scanning for food safety. King et al. (2018) 
NEW ZEALAND FOOD SAFETY SCIENCE & RESEARCH CENTRE 61 

 

 

Figure 8.  EFSA’s revised procedure for emerging risk identification 

Source: (EFSA, 2012b) 
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B.4.3 More recent outcomes from EFSA’s emerging risks identification system 
During 2016, EREN and StaDG-ER discussed 17 potential emerging issues (EFSA et al., 
2017).  Five issues did not meet EFSA’s criteria for an emerging risk (new hazard, new or 
increased exposure, new susceptible group or new driver), were considered a risk 
management issue, or were already undergoing risk assessment.  Examples of the identified 
emerging risks are a new squirrel bornavirus (potential new hazard), antimicrobial resistance 
in seafood (increasing exposure), and use of aloe in foods (new exposure).  New consumer 
trends was a common driver, which was explored further through a brainstorming session 
held by the StaDG-ER.  The StaDG-ER explored views on changes of consumers’ 
consumption habits towards healthier food choices.  The process identified a range of 
drivers and potential food safety issues associated with this trend and compiled 
recommendations for EFSA. 

The time between an issue first being identified and a follow-up action being completed can 
be several years.  EFSA experienced difficulties in tracking changes in knowledge and 
progress made over time the number of issues identified accumulated.  Additional problems 
with the process of reporting annually were also identified (obsolete information, poor 
awareness of reports, reports not meeting the needs of different audiences).  It was 
recognised that an emerging risk repository was needed to manage this process.  
Development of this EMRISK Knowledge Database was initiated during 2016 (EFSA et al., 
2017). 

Other activities underway include developing new tools for automatic data retrieval and 
validation from multiple sources, integrating data from social sciences and strengthening 
collaborations (EFSA et al., 2017). 

B.5 Other related activities 
While there are a number of broader activities supported by EFSA that are relevant to 
identifying emerging issues and risks, the SWG-ER proposed to specific projects to support 
identification of emerging chemical and biological risks.  These were carried out by two 
working groups assembled for these specific tasks. 

B.5.1 A procedure for the identification of emerging chemical risks 
In 2014 EFSA proposed a systematic framework for identifying emerging chemical risks 
occurring in the food and feed chain (EFSA, 2014b).  The framework brings together data on 
the following endpoints:  Environmental exposure, biodegradation, bioaccumulation in food, 
repeated dose toxicity, reproductive and developmental toxicity and genotoxicity 
(carcinogenicity).  The pilot used a scoring approach that resulted in a relative weighting of 
the 104 chemicals tested (Bitsch et al., 2016).  Those with high scores represent potential 
emerging chemical risks in need of further investigation, including identification of any 
existing regulations.  In review, the extraction and evaluation of the input data required 
considerable resources. 

B.5.2 A pilot study for the identification of emerging biological risks 
A report published in 2014 describes approaches to expert consultation towards identifying 
drivers of emerging biological risks with relevance to animal, plant and public health (EFSA, 
2014a).  The study consulted with experts to assemble information on drivers then explored 
interactions through a workshop. 
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APPENDIX C: AUSTRALASIA/AUSTRALIA 
C.1.1 Australasian Joint Agencies Scanning Network 
The Australasian Joint Agencies Scanning Network (AJASN) was put in place in 2005 
(Delaney and Osborne, 2013).9  Members are representatives from government agencies 
and other organisations in Australia and New Zealand.  AJASN is a shared horizon scanning 
service that members can contribute to, but is coordinated by a consultant.  There is a 
database in place to capture and communicate issues.  The system is focussed on important 
changes that might impact policies, plans, programmes and/or services.  The remit is very 
wide, encompassing such topics as health, population changes, education, workforce and 
security. 

Members are invited to participate in quarterly meetings and receive reports and newsletters, 
in addition to access to a database (Delaney and Osborne, 2013).  Members are tasked with 
entering 15 items per quarter, but the main effort comes from a consultant who inputs 200-
300 per quarter.  “Hits” over last quarter are discussed at the quarterly meetings.  After these 
meetings, members work together to produce a one-page assessment for each topic of 
interest to their organisation, focusing on ‘what’s new’ and ‘so what’ (impact), and relating 
this back to “hits” in the database (for transparency).  It is the responsibility of each member 
to make use of the reports in their organisation. 

C.1.2 Australian Department of Agriculture and Water Resources 
The Biosecurity Animal Division of the Department of Agriculture and Water Resources 
undertakes horizon scanning for emerging issues (whether threats or opportunities) relevant 
to animal health in Australia.  This involves “environmental scanning of various media, 
scientific literature, and other sources in areas such as biotechnology, emerging diseases, 
science and society, climate change, and food safety” (FAO, 2015).  Scans were collated 
using bespoke techniques developed by Shaping Tomorrow.10 

Up until 2015, the findings were published regularly online and were also available by e-mail 
subscription.11  The findings were reported under three headings; “Sharpening the focus 
on...” contained initial insights on emerging and developing issues, “Ongoing threads” 
provided updates on previously-discussed items and “And also tracking...” provided a 
synopsis of other new developments. 

In 2015, the program ceased to provide publically available reports in favour of developing 
more detailed reports (with recommendations) on emerging issues for Departmental 
management. 

Current horizon scanning initiatives include use of the International Biosecurity Intelligence 
System (IBIS)12 and moderation of a “foresight” e-mail list (S. Hamilton, Department of 
Agriculture and Water Resources, pers. comm.).  IBIS is a web-based system for gathering 
and reporting intelligence on existing, new and emerging plant and animal pests and 
diseases.  It is a web-based platform that scans open source information through search 
engines, social media and RSS feeds based on search terms and trusted sources.  Articles 
are moderated by experts and are summarised in a daily digest for users.  In 2015-16, it had 
over 6,500 users. 

                                                           
9 https://www.ajasn.com.au/ (accessed 14 March 2018). 
10 https://www.shapingtomorrow.com/ (accessed 15 March 2018). 
11 http://www.agriculture.gov.au/animal/health/strategy/ocvo-scanning-report (accessed 8 March 
2018). 
12 www.ibisbiosecurity.org (accessed 14 March 2018). 

https://www.ajasn.com.au/
https://www.shapingtomorrow.com/
http://www.agriculture.gov.au/animal/health/strategy/ocvo-scanning-report
http://www.ibisbiosecurity.org/
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The ‘foresight’ email list has a broader focus than animal and plant pest and diseases and 
covers various topics including science and society, new technology, one health, 
antimicrobial resistance, emerging disease, foresight processes, sustainability and 
biodiversity, food security and trade and market access (S. Hamilton, Department of 
Agriculture and Water Resources, pers. comm.).  It has around 280 subscribers.  During 
2018, this effort will be incorporated into IBIS. 
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APPENDIX D: THE USDA FSIS 
Emerging food safety risks are identified by a specific team within the Food Safety and 
Inspection Service (FSIS) of the US Department of Agriculture (USDA). 

The FSIS Hazard Identification Team (HIT) was established for “managing the process of 
tracking, evaluating, and prioritizing potential emerging or evolving food safety risks related 
to meat, poultry, and egg products” (FSIS, 2016).  They are tasked to bring any identified 
food safety risks into FSIS’s broader governance and decision-making process along with 
recommendations of further actions (e.g. further research).  The HIT adopted the EFSA 
definition of an emerging risk. 

HIT is formed from staff with expertise in applied epidemiology, risk assessment, analytics 
and science.  Their process is as follows (FSIS, 2016): 

1. Internal and external networks provide intelligence on emerging food safety issues.  
These are logged using a HIT Issue Initiation Form.  The process is supported by HIT 
coordinators. 

2. HIT coordinators review each Issue Initiation Form and consider the issue(s) based on 
established risk evaluation criteria (potential public health impact, novelty, soundness, 
imminence, scale, and severity).  HIT coodinators provide an overview and a scientific 
assessment of the issue against these criteria, using a template.  The issue is 
categorised as being: 

a. High Priority – There is compelling evidence that the issue meets multiple HIT 
evaluation criteria highlighted above, including impact, scale, and imminence, and is 
therefore an emerging food safety issue;   

b. Medium Priority – There is evidence that the issue meets one or more HIT criteria 
and may be an emerging food safety issue; or  

c. Low Priority – There is little or no evidence that this issue meets any of the HIT 
evaluation criteria. 

3. Based on the assessment, HIT Coordinators recommend a priority ranking and invite 
other programme areas to provide input.  The HIT Steering Committee makes the final 
determination of the ranking but may refer this task to another group better suited to 
evaluate the issue. 

4. Issues are prioritied for action as follows: 

a. High Priority – Issues triaged with high priority are tracked and recommended by the 
HIT Steering Committee to a HIT Task Force for further evaluation and 
characterization;    

b. Medium Priority – Issues triaged with medium priority are tracked and, if and when 
new relevant science or other information becomes available, periodically 
reevaluated and reclassified as needed; or  

c. Low Priority – Issues triaged with low priority are tracked but do not require 
immediate action because they are unlikely to present a concern in FSIS-regulated 
products.  HIT Coordinators are to record each issue and the reasoning behind its 
classification in the database.  If and when new relevant science or other information 
becomes available, it will be periodically reevaluated and reclassified as needed.  
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On high priority issues, HIT Task Forces further evaluate the potential emerging risk based 
on established criteria and through gathering additional information.  The findings are initial 
follow-up recommendations are expected in 45 days or less.  A briefing document is 
submitted to the Steering Committee.  The recommendations might include: 

1. Revisiting the issue in a certain number of months or years;  

2. Conducting a systematic review of the literature;  

3. Forwarding for consideration by the NACMCF;  

4. Proposing activities to fill key data gaps, which could include appropriate microbiological 
or chemical testing, either through in-house sample collection or through partnership with 
the Agricultural Research Service (ARS) or others;  

5. Developing a risk profile;  

6. Commissioning a risk assessment or exposure assessment;  

7. Planning and coordinating a presentation in cooperation with the FSIS Scientific Seminar 
Series (though this action may also be deemed appropriate for Low- or Medium-Priority 
issues, with Coordinator and Steering Committee agreement);  

8. Initiating discussion with government partners, including the Centers for Disease Control 
and Prevention, Animal and Plant Health Inspection Service,  ARS, Food and Drug 
Administration, Environmental Protection Agency, through Agency liaisons, where 
assigned, or academia; or  

9. Presenting HIT evaluation findings to for consideration in the broader EG and decision-
making process through the EG triage and joint boards. 

The Steering Committee agrees upon the final recommendations, when are then elevated to 
the Office of Public Health Science Office of the Assistant Administrator (OPHS OAA) who 
make final decisions on actions needed. 

HIT Coordinators remain responsible through the entire process to track and update 
information related to a submitted issue in the central information-management system, and 
to keep the submitter informed of related activities. 

The process has been summarised as follows (Figure 9). 
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Figure 9.  FSIS system for tracking, evaluating, and prioritising potential emerging or evolving food 
safety risks related to meat, poultry, and egg products 

Source:  (FSIS, 2016) 
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APPENDIX E: CANADA 
E.1.1 Fore-CAN 
Led by the Canadian Food Inspection Agency (CFIA), Foresight for Canadian Animal Health 
(Fore-CAN) was an initiative undertaken during 2008-2011.  The initiative applied foresight 
methods to support new ways of thinking about the animal health emergency management 
system in Canada, with the intention of being better prepared for future challenges (CFIA, 
2011).  While these activities were not focussed on food safety, the process and learnings 
are informative. 

Representatives from a range of regulatory, industry and academic bodies undertook five 
foresight activities (Table 6). 

Table 6.  Fore-CAN step-wise foresight process (CFIA, 2008-2011) 

FORESIGHT METHOD REQUIREMENTS FROM PARTICIPANTS OUTCOMES 

1. Scanning to identify 
driving forces and their 
implications for animal 
health 

Identify the past, present and 
future trends and drivers (as 
related to animal health 
emergencies) 
Identify trends/drivers that are 
both high impact and highly 
uncertain (critical uncertainties) 

Shared understanding of 
future challenges and need 
for collaborative approach 
among stakeholders 

2. Scenario development 
to consider possible 
and plausible future 
operating environments 

Investigate the outcome of four 
future scenarios based on 
critical uncertainties 

Broader thinking and 
cooperation among 
participants regarding the 
issues and their 
management 

3. Systems mapping to 
capture the current 
activities and 
authorities in order to 
identify gaps and 
duplications 

Document and map current 
activities in the areas of 
prevention, preparedness, 
response and recovery, and 
any links between these 
systems 

Identified duplications and 
gaps 

4. Integration to develop 
strategic options 

Identify the system 
requirements (for an animal 
health emergency management 
system) that will meet future 
challenges 

Built on previous activities to 
identify specific actions 
towards developing a better 
system 

5. Validation to confirm 
assumptions and 
direction 

Share learnings and insights, 
provide views on implications 
for individual systems 

Emphasised shared 
responsibility 

Reference: (CFIA, 2011) 

The process also culminated in participants establishing a shared vision for animal health in 
Canada, which acknowledged the importance of animal health systems being integrated with 
human, economic and environmental health systems. 

The future system was envisioned as having five risk management action areas:  Anticipate, 
prevent, prepare, respond, and recover and renew.  In addition, five capability areas were 
identified as being in need for further development:  Organisation and decision-making, 
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science and technology, expertise and personnel, information and data sharing, and policy, 
law and regulation.  A roadmap was developed to support change. 

E.1.2 Policy Horizons Canada 
Policy Horizons Canada supports the Government of Canada in their medium-term policy 
development by providing scanning and foresight advice on a variety of topics.  For example, 
in 2013 a foresight study examined how four emerging technologies (digital technologies, 
biotechnologies, nanotechnologies and neuroscience technologies) could drive disruptive 
social and economic change over the coming 10-15 years (Policy Horizons Canada, 2013).  
The potential impact on agriculture was included in this study, where the impacts of synthetic 
food production, genetically modified crops, farm robotics and traceability technologies were 
discussed. 

Findings from Policy Horizons Canada could be useful inputs to a New Zealand horizon 
scanning system. 

In addition, Policy Horizons Canada have produced a Foresight Training Manual.13  This 
useful resource supports development of scanning and foresight capacity, encompassing the 
full foresight process (framing, assumptions, scanning, system mapping, change drivers, 
scenarios and results).  Module 3 describes the scanning process where the purpose is to 
identify weak signals (developments that are perceived to have unknown of low probability of 
occurring and a potentially high disruptive impact if they do occur).  Scanners are 
encouraged to look for signs of change in varied domains – society, technology, economy, 
environment and governance.  A list of general scanning sources has been provided to 
encourage scanners to look outside their field of knowledge and understanding. 

 

                                                           
13 All six modules are available from http://www.horizons.gc.ca/en/content/publications (accessed 19 
February 2018). 

http://www.horizons.gc.ca/en/content/publications
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APPENDIX F: UNITED KINGDOM 
The key organisations investigated in the UK were the UK Food Standards Agency (UK 
FSA), the UK Department for Environment, Food and Rural Affairs (DEFRA), Fera Science 
and Cranfield University. 

The following sections summarise information from documents and from individuals linked to 
horizon scanning/futures work within these organisations, either as previous or current 
employees. 

It should be noted that the information below represents the best understanding of these 
organisation’s activities gained within the resources this current study.  The information has 
not been provided through the same formal process applied to other organisations and may 
be incomplete, so should only be used as background for any future discussion.  Despite this 
caveat, the information is useful, hence its inclusion. 

F.1.1 Cranfield University Institute for Resilient Futures 
Cranfield University’s Institute for Resilient Futures applied foresight methodologies to a 
wide range of issues.14  DEFRA and the UK FSA have partnered with Cranfield University to 
undertake horizon scanning and foresight work.  One major three-year cross-Government 
effort devised “a systematic process for identifying signals of potential and impactful future 
change” (Wearne and Poppy, 2017).  The process integrated horizon scanning and risk 
prioritisation with strategic long-term planning, i.e. ensuring that horizon scanning outcomes 
were effectively incorporated into long-term activities.  This work has been published 
(Garnett et al., 2016), and is summarised below.  Full details, including a detailed diagram of 
the proposed system, are available in Garnett et al. (2016).15 

In this system, horizon scanning outcomes feed into an assessment framework based on a 
“weight of evidence” approach.  Outcomes from this framework support further knowledge 
gathering and management activities (e.g. prioritisation), which in turn supports decision-
making. 

During this three-year period (2011-2014) Cranfield undertook regular horizon scanning for 
developments within the environment and food systems.  This involved web-based and 
network scanning based on key factors: 

• Consumer attitudes and behaviour; 

• Science, technology and innovation; 

• Energy supply and demand; 

• (Geo) politics and national security; and 

• Health and well-being. 

These factors were chosen for their relevance to the organisations within the pan-
Governmental partnership.  RSS feed accumulator software was applied to over 600 
sources including popular media, websites, peer-reviewed journal articles, technical reports 
and media releases.  The information was continuously retrieved from the web and scanned 
for individual lines of evidence.  Knowledge and information about emerging issues gathered 
from the web was cross-referenced with the academic and non-academic literature 

                                                           
14 https://www.cranfield.ac.uk/centres/institute-for-resilient-futures (accessed 1 March 2018). 
15 https://www.sciencedirect.com/science/article/pii/S0048969716307203?via%3Dihub (accessed 1 
March 2018).  Copyright restrictions limit what can be reproduced in this current report. 

https://www.cranfield.ac.uk/centres/institute-for-resilient-futures
https://www.sciencedirect.com/science/article/pii/S0048969716307203?via%3Dihub
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(integration of individual lines of evidence).  Insights were gathered via a scanning team and 
sense-checked with experts. 

Expert review used a qualitative weight of evidence framework.  This approach considered 
the different types of evidence and the degree to which, together, they supported or refuted 
a claim or hypothesis.  The process allowed information from diverse and different sources 
to be combined and checked for causality or association.  The purpose is to evaluate the 
strength of evidence for a claim without discounting valuable information based on the 
source of that information, or discounting weak signals. 

Workshops and interviews with experts and stakeholders were used to prioritise insights, 
identify emerging trends and understand the long-term policy implications (risks, 
opportunities, knowledge gaps).  Methods included Delphi, risk and opportunity analysis, 
uncertainty analysis, and clustering/network analysis to capture cross-cutting issues.  The 
outputs were quarterly newsletters on trends and an annual report on trends and cross-
cutting issues.  The information was used in scenario building studies and other activities 
such as “deep-dive projects” and planning/policy development workshops. 

A number of key learnings arise from this work that are relevant to this current study (Garnett 
et al., 2016): 

• Horizon scanning processes need to combine two core functions: 

– Intelligence-gathering:  Collecting a wide range of information to consistently disrupt 
conventional thinking. 

– Sense-making:  Transforming data into knowledge to better inform decision-making. 

• The first step in horizon scanning is to understand the drivers in the policy environment:  
What are the themes or key factors?  How do these relate to stakeholders’ issues and 
priorities?  This process needs a high degree of stakeholder involvement to reach a 
shared view of the potential drivers of change within the policy environment. 

• Horizon scanning information can be taken from a wide range of sources including trade 
associations, social networks, company websites and blogs.  Traditional sources of 
“evidence” (e.g. academic journals) are not sufficient. 

• Typically, emerging issues are extrapolated from past or current trends (this signals the 
important for a link to early warning systems). 

• Weak signals and wild cards (low probability, high impact events) are rarely 
substantiated with hard data and are best identified through combining expert advice 
with multiple lines of plausible evidence.  Preliminary scanning should not attempt to 
qualify or evaluate sources of information. 

• Broad criteria can be used to assess the evidence with the aim of identifying logical 
connections between factual findings or plausible assumptions, and to begin to reveal 
future implications.  These criteria could include: 

– Plausibility:  An issue is plausible because it is supported by science or expert 
assessment. 

– Considering impact or importance. 

– Considering policy implications (positive, negative). 

• Semi-quantitative assessments can be used to prioritise issues, e.g. scoring based on 
probability (likelihood of occurring) and impact.  Scoring might also consider the time 
until the issue is likely to have an impact (e.g. short/1-3 years, medium/3-10 years, 
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long/10+ years).  Delphi may be used to arrive at a consensus.  Discussion of 
uncertainties will be part of this process. 

• Active engagement of policy officials is critical to ensure outputs inform/impact on policy 
development and other institutional change in the long-term.  There needs to be people 
involved who can effectively link horizon scanning outputs with individual or cross-cutting 
policies/decision-making structures. 

• Early circulation of draft outputs (e.g. reports) among stakeholders desensitised the 
information and reduced the element of surprise 

Finally, it was emphasised that finding the right mix of experts to be involved the process 
was crucial.  In saying this, it was recognised that increasing the range of experts to validate 
horizon scanning information does not increase certainty, but it is more effective for reducing 
claims of bias or poor representation, i.e. it increases stakeholder satisfaction with the 
process.  The following can be considered for the selection of experts: 

• Heterogeneous:  Wide range of expertise (e.g. a broad range of interests, mix of peopld 
from different sectors, types of organisation and demographics). 

• Expertise:  Internationally or nationally recognised (e.g. extensive/recent publications, 
recognised by professional or trade associations). 

• Interest, familiarity and commitment to process:  Analytical, open-minded thinking. 

F.1.2 UK Food Standards Agency (FSA) 
The UK FSA is a non-ministerial Government Department responsible for food safety and 
hygiene. 

A recent Board paper (Wearne and Poppy, 2017) indicates that the FSA: 

• Has a surveillance programme that is undergoing improvement so that systematic 
collation of data is in place by March 2019. 

• Has some current capability for horizon scanning:  Each Scientific Advisory Committee 
undertakes a horizon scanning exercise annually to identify trends within its sphere of 
operation and beyond.  The Chairs are working through how this process could be better 
integrated.  The Science Council, which oversees activities of the Scientific Advisory 
Committees and provides high level strategic vision on scientific areas, is specifically 
looking at improving the FSA’s horizon scanning capability. 

• Intends to focus on developing an informed and integrated view of the global food 
system. 

Their operating model for the new strategic surveillance programme is illustrated in Figure 
11.  The FSA are still working through a process to improve horizon scanning capability.  
Their current systems do not inform the 5 to 10-year future. 

An earlier report (Donohoe, 2013) suggests that at least some of the structures are in place 
to support an emerging risks model (Figure 11).  Initially, the FSA identified several thousand 
potential data sources but restricted their sources to those that were well characterised, 
reliable and came from trusted sources (the FSA’s own incident and food fraud data and the 
RASSFF).16  Research and surveillance data, media reports and expert opinions are 
interrogated if needed.  The FSA has also established a large number of formal and informal 
networks at local, national and international levels to gather and share intelligence.  To 
identify emerging risks, the FSA observes baseline incident data to determine what is typical 
to then identify anomalies. 
                                                           
16 Neither of these data sources are designed for horizon scanning. 
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Other related avenues of work are: 

• Investigating where the food chain might be vulnerable to hazards and threats, including 
identifying where in the supply chain there may be opportunity for someone to make 
money by deviating from best practices. 

• Investigating repeated incidents that suggest current controls are not effective, to identify 
the root cause. 

 

 
Provided by the UK FSA 

Figure 10.  UK FSA’s operating model for the new strategic surveillance programme 
 

 
 

Reproduced from Donohoe (2013) 

Figure 11.  UK FSA’s emerging risks model 
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F.1.3 UK Department for Environment, Food and Rural Affairs (DEFRA) 
In 2002 DEFRA began a horizon scanning and futures programme, defining horizon 
scanning as “the systematic examination of potential threats, opportunities and likely future 
developments which are at the margins of current thinking and planning.  Horizon scanning 
may explore novel and unexpected issues, as well as persistent problems or trends.  
Overall, horizon scanning is intended to improve the robustness of Defra’s policies and 
evidence base.”17 

Initial consultation identified five research themes:  Environmental constraints, coping with 
threats, future landscapes, meeting people’s future needs, and re-thinking the food 
economy.  These themes determined the 2002-2005 programme of work:18 

• Research studies on various topics, e.g. long-term trends affecting the farm industry; 

• A baseline scan of existing horizon scanning research to identify relevant trends and 
drivers (Talwar and Schultz, 2005); and 

• Other activities such as a workshop on the use of non-food crops, and a “thought piece” 
on the food chain. 

The programme was reviewed during 2006 and the findings expressed in a series of essays 
(Anonymous, 2006).  Some of the lessons apparent from these essays were: 

• Most of the projects were not based on the questions of policy makers so the results 
were interesting but “With nobody waiting for them, and without roots in the work of 
policy makers, they bore less fruit than they could have”. 

• The scientific environment is not always conducive to fruitful futures work because of the 
habit of relying on the observable, however it is necessary to have in-house people who 
can sift through horizon scanning results to identify their relevance. 

• Well-chosen techniques can maintain stakeholder engagement. 

• Stakeholders should be considered for peer review to ensure reports are relevant. 

• Horizon scanning works best as a continuous activity overseen by a dedicated team of 
policy analysts.  Effective steering groups include: 

– “A policy or strategy lead to anchor the research in a clear need and be active 
owners of the project; 

– People to help translate research results into language useful to policy makers; 

– Scientists with a knowledge of the research area to provide intellectual and factual 
challenge at regular intervals; 

– A futurist to advise on the selection and implementation of suitable methodologies; 

– A chairperson, who may be a very good scientist, or a very good futures person, but 
should most of all be a very good chair”. 

• Teams need to be multidisciplinary but work to build consensus and translate the 
findings into appropriate language. 

                                                           
17 http://webarchive.nationalarchives.gov.uk/20070506093923/http://horizonscanning.defra.gov.uk/ 
(accessed 20 February 2018). 
18 
http://webarchive.nationalarchives.gov.uk/20080906022237/http://horizonscanning.defra.gov.uk/defau
lt.aspx?menu=menu&module=Programme0205 (accessed 20 February 2018). 

http://webarchive.nationalarchives.gov.uk/20070506093923/http:/horizonscanning.defra.gov.uk/
http://webarchive.nationalarchives.gov.uk/20080906022237/http:/horizonscanning.defra.gov.uk/default.aspx?menu=menu&module=Programme0205
http://webarchive.nationalarchives.gov.uk/20080906022237/http:/horizonscanning.defra.gov.uk/default.aspx?menu=menu&module=Programme0205
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• The benefits of futures work may be long-term and difficult to quantify, which creates a 
difficulty in securing ongoing support. 

DEFRA lead the pan-Governmental futures partnership during 2011-2014, reported in 
Section F.1.1 above (Garnett et al., 2016). 

Information on any horizon scanning or foresight activities currently being undertaken by 
DEFRA was not located. 

F.1.4 Fera Science’s HorizonScan 
Fera Science (previously the Food and Environment Research Agency, FERA) undertakes 
scientific research in support of the agri-food chain.19 

Fera Science offers a subscription-based product called HorizonScan.  Data on food integrity 
issues have been collated since 1999 and as at February 2018, Fera Science reports that 
HorizonScan collates information from over 100 independent sources across 64 countries.20  
The information collated includes chemical residues, microbiological incidence, allergens 
and food fraud.  The collated information is searchable and tailored e-mail alerts can be set 
up.  A quarterly report (“Hot Source”) is also prepared, highlighting emerging issues.  Some 
examples from 2017 include lactoprotein in honey from China and undeclared sulphites in 
raisin from Iran (Fera, 2017).21 

HorizonScan primarily focusses on known hazards detected through compliance and 
regulatory breaches.  It has been promoted as a product highly suited to organisations with 
global food supply chains.  However, some of the outputs appear to fit the definition of an 
emerging risk, e.g. detection of dairy in honey from China represents an unexpected allergen 
exposure.  HorizonScan data are also analysed for long-term trends in hazard incidence, 
which could signal changing consumer exposure (Fera, 2017).  These types of outputs could 
support a horizon scanning system in New Zealand but most HorizonScan outputs are likely 
to trigger rapid, reactive responses rather than inform medium- or long-term research needs. 

F.1.5 UK Government Horizon Scanning Programme team 
Formed in 2014 through merging existing horizon scanning teams within the UK 
Government, the Horizon Scanning Programme team undertakes cross-government 
scanning activities on a range of topics.22  Currently available research papers indicate that 
investigations focus on trends, some of which may impact on food safety, e.g. demographic 
change.23 

 

                                                           
19 https://www.fera.co.uk/ (accessed 20 February 2018). 
20 https://www.fera.co.uk/food-safety/support-tools/horizon-scan#detail (accessed 20 February 2018). 
21 https://www.fera.co.uk/food-safety/support-tools/horizon-scan/hot-source#download (accessed 20 
February 2018). 
22 https://www.gov.uk/government/groups/horizon-scanning-programme-team (accessed 20 February 
2018). 
23 https://www.gov.uk/government/collections/horizon-scanning-research-papers (accessed 20 
February 2018). 

https://www.fera.co.uk/
https://www.fera.co.uk/food-safety/support-tools/horizon-scan#detail
https://www.fera.co.uk/food-safety/support-tools/horizon-scan/hot-source#download
https://www.gov.uk/government/groups/horizon-scanning-programme-team
https://www.gov.uk/government/collections/horizon-scanning-research-papers
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APPENDIX G: OTHER COUNTRIES 
Information on horizon scanning activities in other countries emerged through the 
consultation process and review of related documents.  

In Germany, the Federal Institute for Risk Assessment (BfR) has established an emerging 
risk detection system within the Department of Risk Communication (EFSA et al., 2017).  
They have adopted the EFSA definition of an emerging risk and the “data centred” approach 
initially trialled by EFSA:  Automated screening of selected data/information sources followed 
by filtering and decision making by experts.  The outputs feed into EFSA’s EREN group.  
The group uses the ten criteria to characterise a potential emerging risk in terms of the level 
of knowledge, uncertainties, adverse effects (potential or realised) and public awareness. 

The Netherlands Food and Consumer Product Safety Authority (NVWA) focusses on the 
drivers for change on food safety in supply chains.  The group has supported the use of 
Bayesian network modelling for predictive scenario analysis, e.g. to predict food fraud 
incidents.24  The Emerging Risks Detection Support System, ERDSS, has been developed 
to predict potential risks in the food chain.  Information from 2013 describes the prototype 
system as a computer system that uses automatic reasoning to detect emerging risks.25  
The reasoning is based on events detected on the web and heuristic rules based on expert 
knowledge on food safety.  The reasoning steps are presented to experts who evaluate the 
potential risk and decide on the response. 

iknow is a foresight research project funded by the European Commission for the purposes 
of developing frameworks to identify and analyse wild cards and weak signals, and to assess 
the implications of these on science, technology and innovation in the European Research 
Area.26  The pan-European team mapped foresight and horizon scanning activities and set 
up a scanning system (iScan); the latest entry is for 2013.27 

 

                                                           
24 Work carried out by Wageningen University’s RIKILT research institute 
https://www.wur.nl/en/Expertise-Services/Research-Institutes/rikilt/Expertise-areas/Safe-food-
production/New-risks.htm (accessed 12 March 2018). 
25 https://www.wur.nl/de/Publicatie-details.htm?publicationId=publication-way-343434393636 
(accessed 12 March 2018). 
26 http://wiwe.iknowfutures.eu/ (accessed 16 March 2018). 
27 http://wiwe.iknowfutures.eu/scan/advanced/?scfly=occurrence (accessed 16 March 2018). 

https://www.wur.nl/en/Expertise-Services/Research-Institutes/rikilt/Expertise-areas/Safe-food-production/New-risks.htm
https://www.wur.nl/en/Expertise-Services/Research-Institutes/rikilt/Expertise-areas/Safe-food-production/New-risks.htm
https://www.wur.nl/de/Publicatie-details.htm?publicationId=publication-way-343434393636
http://wiwe.iknowfutures.eu/
http://wiwe.iknowfutures.eu/scan/advanced/?scfly=occurrence
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APPENDIX H: FAO 
There are various early warning systems and horizon scanning/foresight activities 
undertaken across the Food and Agriculture Organization (FAO) of the United Nations (FAO, 
2014).   

The FAO Emergency Prevention System for Food Safety (EMPRES Food Safety) has 
signalled that they will develop an international network to gather information and 
intelligence to conduct horizon scanning.28  This network is to include other FAO 
departments, and relevant UN agencies, national/regional government bodies, universities, 
research institutes and related groups.  Also to be included is the Organisation for Economic 
Co-operation and Development (OECD), World Organisation for Animal Health (OIE), World 
Health Organization (WHO), World Food Programme (WFP) and the World Trade 
Organization (WTO). 

In 2015, the FAO published a handbook to support countries to understand, establish and 
enhance their own early warning capabilities and capacities for food safety (FAO, 2015).  
The handbook was produced by the FAO’s EMPRES Food Safety group in collaboration with 
the Canadian Centre for Coastal Health (CCH).29  The handbook was developed through 
literature review, a survey of food safety experts and a workshop.  Information from this 
handbook has been incorporated in other sections of this report.  

FAO’s proposed approach for building a horizon scanning function is one that is expert 
focussed and supported by data: 

 
Further details are as follows: 

Framing the problem 

Horizon scanning may be: 

• Issue focussed:  Focuses on specific questions or policies and searches for signals 
related to the issue that may inform change. 

• Exploratory scanning:  Focussed on general questions and provides a broad profile of 
signals. 

Identifying drivers of change 

The drivers should reflect the needs of stakeholders. 

                                                           
28 http://www.fao.org/food/food-safety-quality/empres-food-safety/early-warning/en/ (accessed 8 
March 2018). 
29 The Emergency Prevention System for Food Safety (EMPRES Food Safety) unit of FAO works 
with FAO members and other partners to prevent and manage global food safety events and 
emergencies (FAO, 2015).  The main aim of EMPRES Food Safety is to prevent and control food 
safety risks. 

http://www.fao.org/food/food-safety-quality/empres-food-safety/early-warning/en/
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Scanning for insights 

The methods and sources of information should reflect the needs of the stakeholders.  There 
is usually some combination of online searchers and expert opinions and insights.  Signals 
of change are likely to be weak and difficult to detect and analyse.  The challenge is the 
ensure that the signals reflect true change in the system. 

Scanning efforts should be structured around a framework such as PESTLE (political, 
economic, social, technological, legal and environmental) to ensure a broad range of 
different dimensions are represented in the sources search and types of signal identified. 

Interpretation 

Identified signals must be contextualised within the organisation to provide insight about 
where management efforts should be focussed for mitigating future threats.  Ultimately the 
goal is the transform data into useful intelligence to inform decision-making.  It might include 
workshops, newsletters or e-mail updates. 
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