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Chapter 2. Time, Risk, Hazard, and Severity 
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Time, Risk, Hazard, and Severity 

 

The real purpose for developing a plan for your business is to reduce the risk that an 

unexpected event could cause significant harm. Without a plan, many businesses hit 

by a significant weather event or other disaster will never recover. But, a good plan 

will help to prevent, prepare for, respond to AND recover from an emergency. A well-

written and maintained emergency/disaster response plan saves you time. And time is 

often a key factor in determining how bad the outcome of an emergency will actually 

be. 

 

Let’s look more at this concept we call RISK. There are many ways to define risk, and 

all are “correct.” Take a moment to think about how would YOU define risk?   

 

A commonly used definition of risk is: 

 

Probability of a Particular Hazard Occurring ×  Severity of the Outcome When 
the Hazard or Associated Event Occurs  = RISK 

 

A commonly used definition of hazard is: a condition or event that can cause harm. 

 

A commonly used definition of severity is: if a hazard or event occurs, how bad is the 

outcome?  Severity can be measured by the type of injury; loss of life; dollars lost; 

loss of public trust (and customers); numbers of persons affected by foodborne 

illnesses, etc. 

 

So, things/hazards that present high levels of risk are things/hazards that are highly 

LIKELY to happen, and IF THEY DO HAPPEN are severe and have highly 

undesirable outcomes.  
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Question 

 Is it possible to totally eliminate all risk? 

 Are there things you do that involve some level of risk? 

 Is it possible to make a living in the food industry (including agriculture) with no 

risk? 

 How fun would life be if you never took a risk? 

Discussion 

We really are talking about MANAGING the risk to an acceptable level, not 

eliminating it.  

 

Going back to the equation, RISK = Probability × Severity of Outcome, we can reduce 

risk to an “acceptable” level by focusing on either of the two variables in the equation. 

 

Reducing probability is also called prevention. Safety efforts often focus on the 

prevention of unexpected events. Mitigation is the effort to reduce loss of life and 

property by lessening the impact of disasters1. This means taking action before 

something happens and can be through policy, planning, or activities. An example 

would be to repair or replace the loose shingles on your machine or packing shed. 

Flying shingles could cause additional damage if they became flying objects in a 

tornado.  

 

Realistically, not every event is 100% preventable, so we can also reduce and manage 

risk by reducing severity. Being prepared for when unexpected events occur will 

reduce the impact of the event and help you get back to life as quickly as possible. 

Being prepared means having a plan and taking appropriate and timely actions. 

 

                                                 
1 http://www.fema.gov/government/mitigation.shtm 
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Responding to an unexpected event is complex. Faced with tremendous pressure and 

stress, you may not always have the time or the capacity to make the best decisions. 

Decisions and actions which are delayed often lead to bigger or more negative 

outcomes. 

 

Developing a plan before you need it can save time and improve the quality of a 

response.  

Question 

How did time (or the lack of time) affect the outcomes from these events? 

 

 The tsunami in 2004? 

 Hurricane Katrina in 2005? 

 The outbreak of E Coli O157:H7 originating in California spinach in 2006? 

 Flash flooding in SE Minnesota in August 2007? 

 The relatively minor loss of life from the 35W bridge collapse in Minneapolis in 

2007? 

 

Activity 

Bad stuff happens, right?  Make a list of all of the events which could affect your fruit 

and vegetable operation or a farmers’ market. This is a brainstorming activity. There 

are no wrong or right answers. The first step in writing a response plan is to figure out 

what types of bad events could affect your business. 

 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Review your list/lists with the larger group (if in a classroom or conference setting). 

 

So this list is pretty big and overwhelming, right?  If you were writing an emergency 

and disaster response plan, where would you want to start?  

 

One technique is to look at hazards based on a combination of both their probability 

and the severity. Say that in the brainstorming exercise you just did, “volcanic 

eruption” comes up on your list. If a volcano erupted within 50 miles of a fruit and 

vegetable business in Minnesota or another state here in the Midwest, how bad would 

the outcome be?  It might be pretty severe!  But, what’s the likelihood?  It’s pretty 

small, but it might be very significant in a state like Washington. Likewise, say 

“tornado” might be on your list. In this part of the country, what’s the relative 

probability of a tornado?  It’s pretty high!  And the severity?  If it hits your business 

including buildings, fields, your home, trees, etc. it could be devastating. So, the 

normal course of action is to concentrate your planning efforts on things which are 

thought to be relatively more frequently occurring; and if they occur, more severe. 

The Risk Assessment Matrix 

For the sake of this discussion of risk for fruit and vegetable growers, let’s assume we 

can characterize the two components of risk (probability and severity) from low =1 to 

high=5. The risk of a particular event can be placed on the matrix. There is no right or 

wrong placing because each grower or market manager will have different events, 
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situations, and geography to consider. In fact, this week you might place flooding in 

the probability = 5 and severity = 5 spot but two months ago you may have only 

placed it in the P = 2 and S = 3 spot.  

 

The key idea is to use this matrix as a tool for setting priorities as you plan. You will 

want to concentrate the majority of your planning activities in the dark-shaded cells in 

the upper right; high probability, high severity. 

 

 
Does this mean you should ignore the rest? Of course not. If you discover in the 

planning process with family and employees that you have a possible exposure to a 

hazard that’s low probability (or low severity), but that you can fix the problem easily, 

get it fixed. Or, if a low risk problem can be solved with little cost in terms of time, 

cash, or commitment…Get it done. 

 

Another reason to solve risk-related issues regardless of how probable or severe, is 

because another factor experts sometimes call “outrage.” Even if an event seems 

unlikely, there are some things that will simply make people upset. They might 

become angry. They might get frightened. Or, as a customer of yours, it might force 

them to simply abandon you as their source for products. Some specific things that can 

cause outrage include: 
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 Hazards which affect children 

 Hazards and events that are very memorable (like 9/11) 

 Hazards that people are exposed to that they feel they have little control over 

 Hazards that have dreaded consequences (such as cancer) 

 Hazards that are seen to be more “industrially” based and man-made as opposed to 

naturally occurring (such as chemical exposures) 

 

To learn more about the importance of outrage in dealing with risk, consult the work 

of Dr. Peter Sandman at: http://www.psandman.com/ 

 

Activity 

Use the matrix below and mark the areas where you think the following events fit for 

you: 

 

 Flood 

 Tornado 

 Foodborne illness 

 Ice storm 

 A customer acting violently or inappropriately at a market 

 A fire 

 

From this matrix, where would you start your planning activities?  Are there particular 

issues here which might generate a great deal of “outrage?”  How do your answers 

compare with other groups in the room? 
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Compare and discuss the results to learn how perspective and situation can affect how 

an unexpected or dangerous event is be perceived. 

 

Real-Life Data 
Likelihood and Impact of Specific Situations Based on Grower Input 

 

We asked 111 growers2 to rank a variety of emergency situations. Two ranking scales, 

the probability of an event (likelihood) and the severity of the event were multiplied 

together to determine risk. The highest possible was a 25 (Probability = 5; Severity = 

5). In terms of prevention and preparedness planning, hazards can be evaluated, by 

determining risk, to help growers set priorities.  

 

Natural disasters were of most frequent concern to growers, followed by bad 

customers and foodborne illnesses. Table 2 indicates the risk (likelihood x severity) of 

a certain event occurring at the field or market, according to the grower’s rankings.  

                                                 
2 For more information about the respondents see Appendix A.  



 
 
 
Information in this workbook including exercises, presentation materials, activities, case studies, and sample plans are presented for educational 
purposes only.  Growers and others using these materials should consult with local experts (e.g. your insurer, city/county emergency managers, 
fire/police departments, building inspectors, health professionals, safety specialists) for specific advice.  

 

22

Table 2. Risk of emergency  

 

  Mean 

Tornado / wind storm / lightning 12.5096

Flooding / hail storm 12.1555

Inappropriate customer behavior 8.2549

Food borne illness from product I sell 8.1250

H5N1 outbreak in state 7.3636

Someone sprays contaminant on my products 6.8119

Fire 6.7379

Vehicle Crash at market site 6.4231

Robbery 6.0971

Pesticide spill 5.8500

Lost child 5.6667

See someone dump white power on produce 5.1555

Explosion 5.0686

Someone gets lost in my fields  3.0291

 

 

How does this compare to how you placed events in your matrix? Are any of the 

responses very different from yours? Why or why not?  
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