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Session 5:        Technological and Human-Induced Hazards                    Time: 1 hour

Objectives:

At the conclusion of this session, the students should be able to:

Objective 5.1

Define technological hazards and their relevance to a discussion of social vulnerability 

Objective 5.2

Understand why it is often difficult to differentiate between technological and natural hazards, and thus important to consider both 

Objective 5.3 

Review major human-induced hazard trends

Objective 5.4 
Appreciate similarities and differences in responding to technological and natural disasters
_______________________________________________________________________

Scope:

Provides an overview of technological and human-induced hazards and their relationship to natural hazards, presenting background to subsequent sessions when students will explore issues of vulnerability in more detail. After considering the nature of technological hazards, offers rationale and mechanisms for considering these for emergency and disaster response.

_____________________________________________________________________

Suggested Readings:

Instructor readings: 
1. White, G.F. 1988. “Paths to Risk Analysis.” Risk Analysis. 8(2): 171-175.

2. Liverman, D.M. 1990. “Vulnerability to Global Environmental Change.” Pp. 27-44 in R.E. Kasperson, K. Dow, D. Glolding and J.X (eds.). Understanding Global Environmental Change: The Contributions of Risk Analysis and Management. Worcester, MA: Earth Transformed Program, Clark University.

3. Gramling, R. and Krogman, N. 1997. Communities, Policy and Chronic Technological Disasters. Current Sociology 45: 41-57.

4. Harvard School of Public Health Press Release. 1999. “Women are More Likely than Men to Believe in Technological Hazards.” Boston, MA. February 3, 1999.

5. Hewitt, Kenneth. 1997. Pp. 91-107 (Chapter 4, Technological Hazards) in Regions of Risk: A Geographical Introduction to Disasters. Essex, England: Longman. 


Student readings:

1. Cutter, S.L. 1993. “The Nature and Character of Technological Hazards.” Chapter 1 in Living with Risk. p 1-9.

2. Cutter, S.L. 1993. “Managing Technological Hazards.” Chapter 4 in Living with Risk. p 60-85.

3. Star, C. 1969. “Social Benefit versus Technological Risk.” Science. 165: 1232-1238.

4. ISDR. 2002. “Emerging Trends in Disaster Impact, Hazards and Vulnerability Patterns.” Chapter 2, Section 2. Living with Risk: A Global Review of Disaster Reduction Initiatives. http://www.unisdr.org/unisdr/Globalreport.htm 

Additional Resources:
1. FEMA: Technological Hazards Division, http://www.fema.gov/rrr/carep.shtm 

2. U.S. Nuclear Regulatory Commission, http://www.nrc.gov 

3. U.S. Environmental Protection Agency, http://www.epa.gov 

4. ATSDR HazDat Database, http://www.atsdr.cdc.gov/hazdat.html  

______________________________________________________________________

General Requirements: Briefly review session objectives [Slide 2] 
Objective 5.1    Define technological hazards and their relevance to a discussion of 

                           social vulnerability

Remarks: 


I. 
What are technological hazards? [Slides 3 and Slide 4]


A.
Human-induced hazards

1. Broader term than technological hazard

2. Inclusive of intentional and unintentional events

· Intentional human-induced events include those when people purposefully cause the destruction, such as warfare, social conflict, or even terrorism. 

· Unintentional events, while still failures in technological systems, are accidental in nature. For instance, people intentionally caused the Oklahoma City Bombing and the World Trade Center Attack. 

· While this section will mostly focus on technological hazards, it is important to keep broader human-induced events in mind.

B.  The events themselves stem directly from human activity

1. Emerge from use of technology

2. Related to industrialization

C.
Direct relationship between hazard and human and ecosystem health, but again the hazard itself originates in the human system


1. Political, economic, and social choices  about the use of technologies  create this category of hazards


2. It is true that many technologies have benefits for us, but nearly all also have the potential for negative impacts on human and ecosystem health 


3. The challenge is to balance benefits with risk (the probability of a negative outcome), determining how much risk is acceptable and to whom

· This is an extremely complicated balance to gain. The reality is technological hazards do exist, but not all people are exposed to the same level of risk.  

· Determining the location of a hazardous waste dump, for example, is a complicated process. Nobody wants it in their neighborhood, but it must be sited somewhere 

D.
Technological disasters [Slide 5]

1. Risk to technological hazards arises from the interaction of technology, society, and environment 

2.  It is impossible to separate technological hazards and the potential for harmful effects from these contexts. If and when an event occurs, it would be classified as a technological disaster if “large enough”

3. The bottom line is that this is a failure in the technology and/or in the social, political, or economic system.  



E.   For discussion:

1. Ask students how they would feel about a toxic waste dump being sited in their neighborhoods. Have them explore some of the social, economic, and political issues surrounding siting decisions. 

2. Have students consider how technological hazards differ from natural hazards and why there is a distinction.  

3. Ask students if there should always be a distinction, leading them into a discussion of the interaction of technological and natural hazards, similarities in vulnerability, and the difficulties of classifying  hazards [Note: The following sections will explore these issues in more detail.]

II. 
What types of technological hazards do we find in our lives? 

A.  Examples of technological hazards  [Slide 6]
1. Radioactive

2. Hazardous Waste

3. Toxic Chemicals

4. Oil Spills

5. Chemical or hazardous materials accidents

6. Brainstorm additional examples in class. What about global warming? Is this natural or technological?  [Note: This issue will be explored in more detail under Objective 5.2.]

B.  These by-products of industrial processes do benefit society and contribute economically, but their costs are often not adequately incorporated into the cost of products
III.
What are some of the ways in which technological hazards relate to vulnerability? 

A.  Technological hazards and vulnerability [Slide 7]

1. The challenge is to determine level of acceptable risk

2. People are exposed differentially to technological hazards; risk is not evenly distributed geographically or through the population, a social concern referred to as environmental inequity or environmental racism 

3. Often distinct groups of people benefit from technology or industrial processes (through jobs or income) while others disproportionately bear the environmental risk 
4. Some technological hazards are extremely long-lasting and persistent, e.g. hazardous waste sites or nuclear waste

5. These are all issues involving justice/equity, power structures, and economic fairness and are important issues for local communities, affecting the quality of life for all

B.  For discussion: 

1. Who determines level of acceptable risk?

2. Are people equally exposed to technological hazards?

3. Who benefits from the technology and who bears the burden?

4. What about effects on future generations? 

5. Ask students to explore the issue of vulnerability of social and build systems with regard to intentional events, such as the World Trade Center.  Compare, for instance, the building collapse after the WTC Attack (considering also 1993) and a building collapse after an earthquake. How are people differentially impacted in these two instances? 

6. Ask students specifically about the risks related to the use of nuclear power 
Objective 5.2   Understand why it is often difficult to differentiate between 

                          technological and natural hazards, and thus important to consider 

                          both

I.
Hazard classification [Slide 8]

A. Hazards can be characterized based on any of these classification schemes; categories are not discrete, nor is it always easy to precisely classify a particular hazard 

B. Classification parameters 

1. Physical characteristics

2. Natural/Technological

3. Probability/Consequence

4. Pervasive/Intensive

5. Acute/Chronic

6. Voluntary/Involuntary 

C  Sample natural hazard categories [Slide 9]

    1.  Extreme natural events

· Meteorological

· Geophysical

    2.  Common natural events

· Meteorological

· Geophysical

    3.  Biologic events

· Epidemics

· Infestations

D.
Sample human-induced hazard categories [Slide 10]

1.  Technological

· Extreme failures

· Common failures

· Chronic hazards

2.  Social hazards

· Civil disorder

· Terrorism

· Warfare

 II.
Link between natural & technological hazards [Slide 11]

A.  Sometimes difficult to differentiate and/or disconnect role of people

B.
Natural events often trigger technological events

1. Especially during large disasters
2. Can complicate response efforts

C.
What about the following as technological hazards? [Slide 12]

1. Global warming

2. Sea level rise 

3. Acid precipitation

4. Ozone hole

5. Biological weapons

6. Ask students to discuss these and add others to the list

Objective 5.3  Review major human-induced hazard trends

Remarks:

I.
Global technological disasters [Slide 13]

A. General upward trend in both events and fatalities

B. Inequities in distribution and burdens

1. Developing versus developed nations

2. Low-income areas and countries run the risk of becoming “dumping grounds”

C. Increasing reliance on technology

D. Increasing social vulnerability

II. 
Patterns of technological disasters [Slides 14-17]

A.  Introduce findings from maps [data source for the maps and graphs: EM-DAT: The OFDA/CRED International Disaster Database, 1975-2001 (http://www.cred.be/emdat/intro.html)


1.   Criteria for inclusion in the database
· 10 or more people reported killed 

· 100 people reported affected 

· A call for international assistance 

· Declaration of a state of emergency  

2.  For discussion: 

Ask students to discuss limitations of the database, including how CRED might learn about events; as slides 14-17 are shown, ask students what explains the patterns they see 

B. Worldwide technological disaster trends [Slide 14]

1. The number of events is increasing. This could be a result of:

· Increasing or changing technology 

· Restrictions and regulations on certain industries that are not as strong in certain parts of the world

· Population increases exposing more people to environmental risks

2. There is a general upward trend in the number of people killed by technological disasters, although it does level off in recent years. This might imply that: 

· More safeguards are in place and working appropriately

· An official data clearinghouse was created (see fatality graph)

C.  Distribution of natural disasters [Slide 15]

1. Map provided for comparison to the next one on technological disasters

2. For discussion: have students discuss the geographic patterns of each, compare them, and speculate about the similarities and differences

D.  Distribution of technological disasters [Slide 16]


1. Interestingly, the maps of natural and technological disasters are similar in many ways; however, they are not standardized by population or area, which impacts interpretation


2. Example:  China ranks quite high on both maps, but has the second largest population of any country and a very large land area; still, some of the numbers relate to issues of vulnerability

3.  Ask students discuss these points
E.   Distribution of people killed by technological disasters [Slide 17]

1. The pattern of those killed varies from the overall disaster events (not true for actual events, but rather the subset collected by the database).  Ethiopia and China rank highest. 

2. For discussion: Ask students to discuss reasons why so few people die from disasters in the most industrialized nations.

Objective 5.4  Appreciate similarities and differences in responding to technological 

                        and natural disasters
Remarks:

I. 
What does risk management generally do?

A. 
Risk management [Slide 18]

1. Goals
· Determine acceptable levels of risk. Risk management is primarily concerned with reducing the potential for accidents resulting from technological hazards.


· Balance risk with benefits

2. Acute Events

· Develop response plans

· Preparedness and response

3. Chronic Hazards

· Legislation for regulation

· Establish acceptable risk levels

B.
Risk management and hazard assessment  [Slide 19]

1. Management challenges for natural and technological hazards can be somewhat different because of the origin of the hazard event  

2. Natural hazards arise from natural systems and technological hazards arise from social, political, and economic (human) systems  

3. Hazard researcher versus risk management

· Traditionally, the management of natural hazards has occurred separately from risk management, though the approaches can be quite similar and occasionally overlap

· Both are concerned with risk reduction but the cultures of risk (see below) have been somewhat distinct, focusing either on  natural (hazard management) or technological (risk management) hazards

· Have students discuss whether this distinction is appropriate/logical, especially when considering reducing social vulnerability

4. Community multi-hazard assessment

· Must include technological hazards

· Develop mitigation and response plans to incorporate both technological and natural hazards, and identify areas where they intersect

· Particularly address technological failures

· Requires the integration of past boundaries between risk and hazards approach 

C.  Four cultures of risk [Slide 20]



1. Public = Risk Communication



2. Scientists = Risk Assessments

3. Policy Makers = Risk Management. They must interpret science and balance with risk communication

4. Practitioners = Risk Management and Communication. They must also interpret science and balance with risk communication in order to implement risk management.

II. 
How do hazards relate to emergency management? [Slide 21]

A.  Emergency management and technological hazards  


1. Contends with, and prepares for, effects of both natural and technological events

· From HazMat spills to hurricane evacuation

· Considers local, regional, and federal resources available

2. Must integrate information from a variety of sources

· Consider different research traditions

· Scientific, empirical and anecdotal information
III.
In sum… [Slide 22]

A.
Technological hazards are an increasing reality in modern society

B.   Understanding individual and community vulnerability is just as important when considering technological hazards

C.   Effective emergency management and hazard management require consideration of BOTH natural and technological hazards

______________________________________________________________________

Supplementary Remarks:  none

______________________________________________________________________

Study Questions:

1. How do we define technological hazards and what types of hazards do these include?

2. Why should emergency and hazard managers be concerned with technological hazards?

3. What is risk and how does it relate to technological hazards?

4. What are the global trends in technological disasters?

Final Exam Questions:

1. Identify three technological hazard categories and give an example of each.

2. Explain why we should be concerned with technological hazards, focusing on global disaster trends.

3. Discuss how technological hazards are an increasing part of modern society.

4. How would you incorporate technological hazards into a community disaster plan?
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