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Learning Objectives:

By the end of this session (readings, lectures and exercises) the student should be able to:
1.1 Define the term convergence with respect to critical resource provision in catastrophic scenarios.
1.2 Identify how the logistical components of critical resource provision in disasters compares to that which takes place following catastrophes

1.3 Discuss the challenges to critical resource provision during catastrophic events

1.4 Discuss the impact social and cultural context has in determining the appropriateness of critical supplies provision.

______________________________________________________________________________

Session Overview:
During this session the professor will provide, via lecture and class discussion, an overview of core issues related to critical resource provision following catastrophic events. Emphasis is placed on materiel resources rather than information or personnel, although both are touched upon in this session. Students are then provided with a short case study and encouraged to discuss the social and cultural considerations that may go into critical resource provision. Several discussion questions are presented at the end of this session. Time should be allotted to allow students to consider one or two of these questions in small groups or as a class. If students work through the questions in small groups, time should be allotted for students to briefly report back to the group. These questions may also be used as essay questions on exams. 

Readings: 
Student Reading: 

Wachtendorf, T., B. Brown, J. Holguin-Veras, S, Ukusuri (2008). Catastrophe Characteristics and their Impact on Critical Supply Chains: Materiel Convergence Following Hurricane Katrina. Preliminary Paper No. XX. Disaster Research Center University of Delaware: Newark, DE.

Instructor Reading: 
Fritz, C. E. and Mathewson, J.H. (1957). Convergence Behavior in Disasters: A Problem in Social Control. Committee on Disaster Studies. Disaster Research Group. 

Holguín-Veras, J., N. Pérez, S. Ukkusuri, T. Wachtendorf, B. Brown. 2007. Emergency Logistics Issues Impacting the Response to Hurricane Katrina: A Synthesis and Preliminary Suggestions for Improvement, Transportation Research Record 2022, 76-82

Quarantelli, E.L. (2005). Catastrophes are Different from Disasters:  Implications for Crisis Planning and Managing drawn from Katrina. Understanding Katrina: Perspectives from the Social Sciences, Social Science Research Council. http://understandingkatrina.ssrc.org 

Objective 1.1 (Slides 1-5)
Define the term convergence with respect to critical resource provision in catastrophic scenarios.
Requirements:

This section provides an overview of the concept of convergence as it relates to critical resource provision in extreme events. The instructor may wish to use power point slides No. 1-5 and insert accompanying photos from Hurricane Katrina (slides No. 15-17). 

Remarks:

I. The term convergence is frequently used in literature describing the social aspects of disasters, as well as the mathematically informed study of logistics. In the study of emergency supply chains following extreme events, convergence takes on two distinct meanings. 

A. Convergence in the social science sense refers to the influx of people, materiel, and information to sites associated with the disaster response milieu. 

B. According to Fritz & Mathewson (1957), convergence can include those individuals who come to help (both formal and spontaneous responders); those who return to the area (such as residents or business owners); those who anxiously look for loved ones; those who are curious about the event (including the general public or the media); and those who hope to exploit the situation to their advantage. In some responses, we may also see the convergence of people who want to encourage or support the response efforts and those who have come to mourn or memorialize the victims (Kendra & Wachtendorf, 2003). Materiel goods – both those that are gravely needed and those which are unnecessary and overburden the system – and information from official and unofficial sources are also likely to converge upon or at response related sites. Here convergence is a social/behavioral phenomenon whose positive and negative features must be contended with. 

C. Convergence in the mathematical sense refers to the coming together or approach toward a specific value or definitive point. In this case, one may be interested in determining the extent to which quantities of critical resource supplies converge or match up with the need for those same resources. This use of the term convergence is most often used by civil engineers who study logistic operations. Here, convergence is a goal of logistics management and one hopes to converge the two (need and supply) mathematical values to the same definitive point. 

D. Those adopting a social science perspective may be interested in how best to coordinate this influx, when it is best to take measures to limit the flow, and the extent to which one type of convergence impacts another type of convergence (e.g. when convergers also bring materiel resources). Those adopting a mathematical perspective may be interested in critical supply optimization. In other words, how to foster an accelerated convergence between dynamic needs and supply flows of critical resources where the supply meets but does not greatly exceed the demand. 

II. Critical resource provision after a disaster or catastrophic event involves people, materiel, and information from formal governments, national and local non-profit groups, national and local private sector organizations, and the general public. 

A. The influx of people, materiel, and information is common and should be expected in both disasters and catastrophes, although local governments and organizations are rarely sufficiently prepared for it.  

B. The influx of people, materiel, and information can take the form of external convergence – “the notion of movement toward the disaster-struck area from the outside” – or internal convergence – “the movement toward specific points within a given disaster-related area or zone” (Fritz & Mathewson, 1957). Most often, both external and internal convergence occur. The greater the event – in terms of magnitude, scope, scale – as well as the greater the public attention to the event, the more likely it is that external convergence will take place. 
Supplemental Considerations:

Use power point slides No. 1-5

Objective 1.2 (Slides 6-13 and 15-17)
Identify how the logistical components of critical resource provision in disasters compares to that which takes place following catastrophes.

Requirements:

The instructor should lecture on the different characteristics of catastrophe outlined by Quarantelli (2005). Each characteristic should be put in context with the potential impacts on the materiel supply chain. Students are encouraged to read Wachtendorf et al (2008), which adds to the characteristics of catastrophes and considers them in the supply chain context. Use power point slides No. 6-13.

Remarks:
There are several ways in which catastrophes differ from disasters. These differences have implications for the logistical considerations of critical resource provision. Let us consider, in particular, materiel resources.  

I.

A. Characteristics of Catastrophe: Most or all of the community built structure is heavily impacted….[and] the facilities and operational bases of most emergency organizations are themselves usually hit. 

B. Consequence to the Emergency Supply Chain: 
1. Damage to roads and bridges creates difficulties navigating the impact zone, resulting in significant time delays in supply delivery
2. Damage to communication infrastructure leads to inadequate communications
3. Pre-positioned supplies may be damaged
4. Alternative space for supply warehousing and distribution may be difficult to identify
5. The response and short term recovery period may be protracted. A quick influx of long-term recovery-related supplies may unnecessarily clog the system
II. 
A. Characteristics of Catastrophe: Local officials are unable to undertake their usual work role, and this often extends into the recovery period 
B. Consequence to the Emergency Supply Chain: 
1. Overburden on the local system and difficulties contacting those who would normally communicate needs in a disaster

2. Additional personnel from outside the area are especially needed for the emergency supply chain, even though integrating outside personnel can bring coordination challenges
III. 
A. Characteristics of Catastrophe: Help from nearby communities cannot be provided

B. Consequence to the Emergency Supply Chain:

1. Competition between communities for scarce resources rather than mutual aid provision
2. Greater need for external convergence equals:
a. greater time delays in reaching impacted areas, and
b. increased challenges in coordinating what is coming in.
IV. 
A. Characteristics of Catastrophe: Most, if not all, of the everyday community functions are sharply and concurrently interrupted 

B. Consequence to the Emergency Supply Chain: 
1. Some community-based organizations that would normally play a role in distribution (e.g. some local food banks or churches) are themselves significantly impacted or not allowed back into impacted areas
2. Local commerce is impacted, making it more difficult to acquire large amounts of resources locally or to identify local suppliers still in operation 

V. 
A. Characteristics of Catastrophe: The mass media system, especially in recent times, socially constructs catastrophes even more than they do disasters.
B. Consequence to the Emergency Supply Chain: 

1. Convergence of donated goods from across the county and around the world occurs on a larger scale
2. As a result, logistics operators encounter additional challenges (more than the “typical disaster”) in sorting perishable or low priority goods from high priority items 
3. Media may, more so than in a disaster, serve a role in providing the first picture of critical needs, thereby impacting the flow of supplies through their particular framing of the event
VI. 
A. Characteristics of Catastrophe: Because of the previous five processes, the political arena becomes even more important 
B. Consequence to the Critical Supply Chain:
1. Heightened discourse of who is at fault as different levels of government blame one another for inadequacies in supply distribution 

VII. 
A. Characteristics of Catastrophe: Mass and extended out-migration of residents

B. Consequence to the Critical Supply Chain: 
1. Competing demands for emergency resources spread over a wider area, adding further complexity to the flow of goods as location of those in need changes

Supplemental Considerations:

Use power point slides No. 6-13. Insert accompanying photos from Hurricane Katrina as appropriate (slides No. 15-17).

Objective 1.3

Discuss the additional challenges to critical resource provision that may occur in both disasters and catastrophic events
Requirements:

Many of the logistical issues confronting communities impacted by a catastrophic event are consistent with what is more typically categorized as a disaster. Although students may encounter this content in other courses, the relevance to catastrophes merits its inclusion. The readings recommended to the instructor may provide a good background to this section, particularly Holguin et al (2007). Neal (1994) may also be useful.

Suggested Class Discussion
The instructor should ask the students to take a few minutes to brainstorm the kinds of materiel items they would need to consider were they to serve as logistics coordinator for a catastrophic event. Students might mention resources related to: subsistence, energy (e.g. oil and electricity), administrative supplies, petroleum products, engineering and construction materiel, personal demand products (e.g. water and ice); major items (e.g. mobile units); medical materiel, property (e.g. space); facilities; telecommunications and support; or transportation. These should be written on the board and augmented with suggestions from the instructor. The instructor should ask the students if they can think of challenges that may prevent the timely delivery of any or all of these goods. 
Remarks:
I. Many of the same logistical issues that plague a disaster response emerge in responses to catastrophic events. It is worthwhile to consider these lessons learned from more routine or less catastrophic events. 

II. As the magnitude, scale, and scope of an event increases, so too does the magnitude of the requirements. Event size places considerable strain on emergency supply chains and logistical systems. More organizations become involved, many from outside the area and with little experience working with each other in the past. A system that may prove fully sufficient for a disaster response may not fully meet the needs that emerge during a catastrophic event. Although large-scale events may be able to effectively mobilize the general public, as such events capture the attention of national and global media, they may also result in a massive influx of unnecessary donations that create an environment where sorting, storing, and transporting materiel goods becomes extremely complex (Neal, 1994). 

III. Coordination of critical resources during catastrophic events requires a multi-organizational response. It is not unusual to see involvement from emergency management agencies (including those from local, state, territorial, tribal, and federal governments), other government agencies, community-based organizations, faith-based organizations, Voluntary Organizations Active in Disasters (VOADs), national non-profit organizations, as well as their local chapters, and private sector organizations (at the national, regional, or local level). 

IV. It is essential for jurisdictions to be able to effectively mobilize, transport, inventory, track, store, and distribute materiel and human resources in major catastrophic events. Effective demobilization after an event is also crucial. In order to achieve this over-arching goal of effective logistical operations post-catastrophe, responses are best prepared when they have pre-existing plans for resource provision, pre-positioned supplies, resilient communication infrastructure, and personnel with sufficient training in logistics. Technology can be an important part of the solution when considering the problems related to critical resources provision, but technical solutions are not panaceas and should be considered along-side organizational and community solutions.  

V. Preexisting memoranda of understanding and interagency agreements are useful organizing mechanisms to put action plans in place prior to an actual event. These allow for the speedy mobilization of many resources whose need can be anticipated following a catastrophe. Moreover, the pre-positioning of supplies prior to an event can help to contend with immediate needs while additional post-catastrophe resources are transported to the region. At the same time, catastrophes are accompanied by many unpredictable circumstances. Supplies not previously anticipated may suddenly prove essential. Suppliers who are part of the preexisting arrangements may not be available to provide assistance at that time or may themselves be impacted. The need may exceed the amount that can be supplied through an existing contract. Pre-positioned supplies may be destroyed in the event or underestimate the extent of the post-event need. Any number of factors could still necessitate an adaptive and improvised logistics response. 

VI. If the communications infrastructure collapses during an event, the interagency coordination can become challenged. Without an adequate communications system in place, responders may experience difficulty sharing information on need, supply availability, and supply delivery. After Hurricane Katrina, for example, some officials in the hardest hit areas were forced to communicate back and forth by helicopter, sending hand-written notes and operating as a new-age pony express. Officials had little way of knowing if requests were received and being processed, and some took measures into their own hands by commandeering supplies. The mass media also became a source of information dissemination during this event, with local residents and officials communicating need through the print and television media in the area. Although this latter strategy can prove somewhat effective, it generates delays, may not convey all community needs, and may miss highly vulnerable areas where the media does not have a presence.

VII. In catastrophic events, understaffing of key response agencies and lack of training in logistics management can generate substantial logistical problems for an operation. Personnel are needed to transport goods, manage warehouses, complete contracts, and distribute goods. Fortunately, along with the prevalence of materiel convergence, the convergence of helpers (Fritz & Mathewson, 1957) is quite common in disasters and catastrophic events. Unfortunately, these helpers are both tightly and loosely organized, they represent both highly-skilled and unskilled individuals, and they bring with them their own logistical considerations (e.g. lodging, subsistence, sanitation considerations, etc). It may be extremely difficult to determine the skilled from the unskilled helper. Any time devoted to on-site logistical training takes time away from logistical response. Moreover, if volunteers only remain in the area for a short time, they take their newly acquired skills with them when they leave. The solution, however, should not be to ban all spontaneous volunteers. Not only is the objective highly unfeasible, but loosely connected converging helpers may have skills and knowledge lacking in those with formal organizational ties. If a response system is too closed and resistant to volunteer efforts, important and much-needed skills may be overlooked. 

VIII. Sites are needed to stage goods coming in from outside areas; to sort, inventory, store and move to other facilities the resources that have arrived; and to distribute donated goods to victims and organizations. Sites are also needed to receive, credential, assign, and deploy spontaneous volunteers. Some sites function within the formal response system, while others operate independently, even as somewhat underground operations. 

IX. Research has even pointed to the “disaster recovery underground” that emerges in the weeks after an event (Ruback, Manuscript in Progress), where those citizens who are able to tap into an information sharing network of new (often short-lived) donation sites can often secure the best resources. Of course, the presence of these emergent supply sites relies on some level of community function. In severe catastrophic events where transportation systems and other critical infrastructure are decimated, it may take significantly longer for these formal and informal assistance sites to become established, or they may emerge in areas further afield from the impact zone and closer to where evacuees have temporarily reestablished themselves.   
X. Technology can be an important tool for catastrophic logistical operations. Clearly, more advanced communication systems (such as satellite technology) could enable information exchange even when other systems (like telephone lines) fail. Improved and widely used logistical software as well as the use of Global Positioning Systems technologies could better enable resources tracking, destination navigation, and inventory knowledge. However, solely relying on technical solutions is not the answer to the critical resource provision challenge. According to Cannon (2000), a technological approach to solving disasters creates a situation where institutions conceive of problems in terms of what their own capacities are. That is, solutions are defined in terms of what seems possible rather than what is really needed. Technology alone is unlikely to solve issues related to increased social vulnerability, for example. It may not be able to anticipate every conceivable need to minimize system breakdown. It may not be updated as poorer communities opt to invest public funds elsewhere, or where even well-off communities consider emergency planning a low priority. The technology may not be standardized and may fail to operate with neighboring jurisdictions or with different levels of government. Lack of interoperability between logistics systems was a significant obstacle in the Hurricane Katrina event (Holguin-Veras, et al, 2007). The technology may not be able to operate when other systems have failed, such as electrical systems. The same is true, perhaps more so, in catastrophic events. 

XI. Technology should be viewed as a useful tool in logistics management, but managing critical resources in a catastrophic environment must also involve organizational solutions that facilitate building on local knowledge, adaptive solutions, and organizational learning. 

Supplemental Considerations:

At the time this session was produced (2008), The United States Department of Homeland Security was operating under the 2008 National Response Framework. Because the specifics of plans, procedures, and protocol regularly change, specific components of the framework are not outlined in this course module. Instead, discussed are general principles pointed to in the Emergency Support Function #7 – Logistics Management and Resource Support Annex (http://www.fema.gov/pdf/emergency/nrf/nrf-esf-07.pdf). The instructor is encouraged to refer to the most recent version of this national document as well as the logistics section of their own State Emergency Management Plan. Students may benefit from reviewing the document as part of their course work. 

Objective 1.4

Discuss the impact social and cultural context has in determining the appropriateness of critical supplies provision.

Requirements:

The instructor should show students the in-class activity slide (slide No. 18). The problem-solving activity should set the stage for a class discussion of social and cultural appropriateness in relief provision. 

The instructor should explain to the students that these photos were taken by a field team of researchers from the Disaster Research Center and the University of North Texas following the 2004 Indian Ocean tsunami. This team was sponsored by the Earthquake Engineering Research Institute, the National Science Foundation, and the Sea Grant Program at the University of Puerto Rico - Mayaguez to examine the social impacts of this event caused by the December 26, 2004 Great Sumatra-Andaman earthquake. 

Remarks:

I. On December 26 2004, a large earthquake occurred off the west coast of Sumatra, Indonesia. The Great Sumatra Earthquake had a magnitude of between 9.1 and 9.3 and generated a tsunami that killed 225,000 people. Most coastal nations along the Indian Ocean were impacted, with Indonesia, Sri Lanka, India, and Thailand suffering the most damage and the highest number of fatalities. By all accounts, this was a catastrophic event. 
II. Following the tsunami, impacted countries saw a tremendous influx of assistance from abroad. These photos were taken just outside a fishing village in the Indian state of Tamil Nadu. The first photo faces away from the coastal village and looks up the road to a small highway. Residents of this village were camping near the elevated highway, both because of the devastation to built structures in their community as well as their fear of another tsunami. Residents stated that the elevation of the highway, only a short run from the temporary camp, would provide some protection should another tsunami occur. 

III. In the bottom two pictures, we see two types of temporary shelters. On one side of the road to the village were ad hoc shelters constructed out of tarps, blankets, thatch, and poles. On the other side of the road were well constructed camping tents donated by an international non-profit organization. 

A. Ask the students to discuss which tents they thought were sought after, why, and how they think the community decided who was able to stay in those tents. 

B. Then ask students to imagine that they are relief workers assigned to deliver the donated tents. What questions would they ask of the community? What actions would they take in the delivery of these temporary shelters?

IV. While many people, at first glance, assume that the donated tents were most sought after by the villagers, the researchers found that, in fact, no one wanted to stay in these shelters. Indeed, the community residents in this village much preferred the ad hoc shelters. 

A. The donated tents were like ovens in the hot climate. The heat inside the donated tents was exacerbated due to the lack of trees, and therefore shade, near the highway. The ad hoc tents, however, allowed for a breezeway and ventilation. 

B. The donated tents were confining and did not readily accommodate the extended family structure in this community. The ad hoc tents, however, could be expanded and allow for greater interaction between tents.  

C. In the few instances where donated tents were used, it was for the purpose of storage. “Additions” were added, constructed out of the same materials used for the ad hoc shelters, for any living space.  

V. Many of the same lessons learned from the research on disaster events apply to catastrophic scenarios. It is not uncommon to hear of winter clothing donated to hot climates, baby formula donated to countries accustomed to nursing, and meat-based products donated to primarily vegetarian countries.   

A. While the need to provide assistance may be great in a catastrophe, we should not ignore the social and cultural settings in which relief is provided. 

B. The contrast between these settings and those with which we are most familiar may be most stark when providing international assistance. At the same time, communities are diverse and there may be unique considerations even within the communities in which we live. 

C. If the goal of humanitarian assistance is truly to help those in need, it is not enough to assume that any help is better than no help at all. If we want our assistance to be helpful, it is worthwhile to mobilize resources that take social norms, values, and local conditions into account. 

D. It is critical to work with those organizations that have a long history of involvement in the impacted communities.  

VI. Given the discussion, ask students to reconsider the questions that they, as relief workers assigned to deliver the donated tents, would ask the community and what actions they would take were they to find out the concerns noted above.

Discussion Topics and Test Questions:
The following questions can be used by the instructor to have students restate in their own words key components of the lecture, foster class discussion on a particular topic, or test students on a written exam. 

I. In what ways can advances in technology improve the delivery of critical resources after a catastrophe? What are the issues that technology cannot address? What are the shortcomings of relying on technological solutions? 

II. Quarantelli (2005) and Wachtendorf et al. (2008) note several key distinctions between disasters and catastrophes. What are these distinctions and what are their potential impacts on the supply chain of critical materiel resources? 

III. Most disaster planning material recommends that citizens have the necessary supplies to survive for the first 72 hours before assistance can be expected to arrive. In large scale catastrophic events, it may take longer for sufficient resources to become mobilized and for outside assistance to arrive. Discuss the following: 

· What assumptions come into play regarding household capacity in the 72 hour recommendation? 
· How does routine vulnerability and ability to meet basic needs during non-disaster periods impact social vulnerability in a catastrophic event? 
IV. Some people have suggested that governments take a private sector approach to critical resource provision after both disasters and catastrophes. What strengths might this approach bring to a catastrophe response? What limitations would this approach pose? 
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