I.  Introduction

International and domestic organizations have long focused on the critical importance of effective communication and coordination (C&C) in disaster preparedness and response.  Yet despite ongoing efforts in this area, the goal of effective C&C in the face of sudden major disasters has remained extremely difficult to achieve. This proposal focuses on systemic aspects of emergency C&C to better prepare for future widespread disasters.
Over the last two decades, the international humanitarian sector has increasingly recognized the need for a coordinated response to humanitarian emergencies.  In 1991, the United Nations formed the Office for Coordination of Humanitarian Affairs (OCHA) to provide coordination among the various organizations and governments responding to international emergencies. 

Humanitarian coordination is based on the belief that a coherent approach to emergency response will maximize its benefits and minimize its potential pitfalls - in short, that the whole will be greater that the sum of its parts.” (UN OCHA) 

Despite this attention, international emergencies from Rwanda to the Indian Ocean Tsunami have been plagued by C&C failures. Studies of these responses have revealed many barriers to the acquisition and flow of clear and effective information and communication in support of emergency response and management. (Maiers, Reynolds & Haselkorn, 2005)  Some of these barriers are technological, but even more problematic are highly complex human, political and organizational aspects of C&C systems.
Many have assumed that domestic emergency response would be less prone to C&C breakdowns than international efforts since participating agencies would be under a single governmental structure.  However from the 9/11 terrorist attacks to the Katrina natural disaster, C&C failures have also plagued U.S. emergency response efforts.  The report of the 9/11 Commission documents how communication failures in the disaster zone might have prevented some firefighters from getting a critical message to evacuate the North Tower after the South Tower had already collapsed.  And in an August 29 news conference, New Orleans Police Superintendent Eddie Compass reported that his officers worked during the days after Katrina with no operating communications systems at all -- a problem he described as extremely significant.
While breakdowns like these may appear to be technological, the ongoing difficulty in preventing them indicates that (like their international counterparts) they are part of a larger, more complex system.  The use of advanced technology to acquire and transmit accurate and timely information is critical, but equally important (and more difficult to understand and manage) is the infrastructure to make effective use of that information, including shared systems, agreements, education, training, policies, practices and management frameworks.  As Harley Benz of the USGS National Earthquake Information Service put it in the case of a South East Asia Tsunami warning system, 

Putting in the sensors is the easy part.  The difficult part here would be coordination between emergency-response agencies in the region.  Then, you have to deal with education, preparedness and training issues.  (Seattle Times, January 2, 2005) 

In the Katrina response, the interactions among city, state, federal, corporate and non-governmental entities were as complicated as any international event, and social issues have been an ongoing concern.  The U.S. government is allowing the UN to operate in the Gulf and OCHA is providing the Governor of Louisiana with technical support to start a humanitarian coordination center
Challenges to effective emergency C&C in widespread disasters are systemic, and they arise during all aspects and stages of evolving response efforts, including preparedness and early warning, rescue, relief, and recovery.  These efforts are themselves composed of complex, interconnected operations such as logistics, supply chain management, security, human resources, informal and formal agreements, evaluation and assessment, lessons learned and institutional learning.  Perhaps most importantly, communication challenges exist between relief actors and the general public whom they are committed to serve.  
We propose to capture and analyze the role of critical C&C elements of the Katrina response, and use this knowledge to improve C&C systems for the response to the next major disaster.  We will do this with a highly interdisciplinary team from academia, industry, a national lab and the NGO sector, and we will integrate our results with those from a coordinated set of proposals addressing related issues from other disciplinary perspectives (see Section IV below).
II. Objectives and Relation to Present State of Knowledge
This project will use case study development and user-centered design approaches to capture new knowledge from the Katrina experience and to demonstrate how this knowledge can be used to improve the design, deployment and use of systems for communication & coordination in disaster response.  While technological considerations cannot be ignored, previous work has uncovered numerous more systemic challenges to effective C&C that these approaches will also address.  Examples of these are:


A. Balancing Coordination and Interoperability with Organizational Autonomy

While response entities may share a basic objective of alleviating human suffering, they are still very diverse, with different constituents, missions, objectives and cultures.  The maintenance of organizational autonomy is often cited as a barrier to increased coordination and interoperability. For this project, we will view “interoperability” not as sharing common systems, but as “creating conditions that enable separate organizations to share information toward a common end.” (Solomon and Brown, 2003)  This definition of interoperability does not require agencies to relinquish organizational sovereignty, but rather focuses on the underlying synergies that can make information sharing beneficial to all parties.


B. The Advantages and Disadvantages of Centralization versus Decentralization 

Decentralization can lead to a firm understanding of the local situation, needs, communication patterns, politics and cultural nuances of the area where the disaster has occurred.  This in-depth understanding of the locality helps agencies and organizations respond more rapidly and appropriately--a critical success factor in disaster response.  But while there are critical benefits of a decentralized structure, it also considerably complicates the implementation and management of a cross-organizational, national or international C&C infrastructure.  There is a critical need for planning and response agencies, as well as local communities, to share in the development of a common strategic infrastructure in support of disaster C&C.


C. Difficult Knowledge Management Environments

Information and knowledge are recognized as critical C&C components during nearly all phases of a disaster, including preparedness, response, assessment and recovery, but they are less generally seen as critical for the acquisition and institutionalization of lessons learned.  In the past, international and domestic relief organizations have tended to reinvent themselves with each new disaster.  Recently, knowledge management tools and strategies are being increasingly recognized in the relief sector as potentially valuable ways to improve and refine performance for future disasters.  It is critical that we not only focus on doing well in the current emergency, but also on the equally important job of doing a better job the next time. Unfortunately, knowledge management is especially difficult to accomplish in disaster response.  There are obvious extreme difficulties when operating in highly chaotic, resource and information poor environments.  In such environments, information gathering is often seen as a distraction.  Shared Information and knowledge systems are needed for the capture and application of past experiences, but it is too late to begin establishing the necessary information and communication infrastructure, including agreements, policies, and practices, after an emergency has occurred.

D. Lack of Attention and Funding for C&C Strategic Planning and Implementation 

Levees and sewers are not the only infrastructure that can be neglected.  C&C infrastructure generally lacks sufficient attention and funding.  Where efforts are response focused and funds agency connected, few if any resources are directed towards addressing longer-term, inter-organizational infrastructure needs.  

In addition to these four examples, additional related challenges include: employing C&C in local capacity building for emergency preparedness, providing appropriate C&C training, integrating incomplete information among various organizations, balancing rapid response with security and privacy issues, balancing short-term and long-term objectives, appropriately integrating technology across the response sector, and overcoming organizational reluctance to share information.

III.
Work Activities
To address these and related systemic issues, we will first conduct a series of case studies to explore the performance of significant C&C elements prior to, during and after Katrina.  These cases will not only cover the well-publicized work of government agencies, but also less visible corporate, NGO and UN efforts.  For example, we will explore Boeing’s effort to deploy vehicles with Connexion communication capabilities to the Gulf.  There are important lessons from this effort and Boeing has agreed to partner in a "debriefing" with us to help draw out and capture those lessons.  Another likely case will be Wal-Mart’s effort to use pre-deployed trucks for rapid delivery of needed goods.  On the NGO side, one of our researchers is currently in New Orleans leading the Mercy Corps response team, and we will explore this and other efforts by NGOs and the UN.
From these case studies, we will identify key informants (i.e. users of C&C systems) and employ user-centered design techniques to identify and articulate theoretically sound yet practically applicable operational models, business models, process standards, information management frameworks, technology platforms and other high-level elements of a C&C system. To develop these models and frameworks, we will involve our informants in a user-centered design exercise to (1) map the needs, C&C requirements, and environments of key user groups; (2) create a process map of how C&C flowed during Katrina; (3) create another process map of how people wish C&C had flowed during Katrina; (4) describe the availability, nature and ownership of key C&C information types; (5) identify synergies and economies of scale that could be achieved through information sharing and shared strategies, and ultimately (6) articulate an improved strategic framework for developing and managing an emergency response C&C system.  While this research will build on existing collaborative frameworks, it will also identify new synergies and economies of scale, identify additional partnerships, describe potential new, shared capacities and explore standardization of processes.
While engineers can (and often do) develop systems from heuristic or intuitive first principles, those systems are ultimately used by complex organizations that are themselves embedded in elaborate institutional, sector and political landscapes. A user-centered approach (e.g. Mao et al. 2005) is the best approach to design complex C&C systems that are locally useful, sustainable and scalable.  Our main user-centered strategy for high level systems design will be the use of ethnographic methods; where possible we will draw on direct, on-site observation of coordination activities and information needs and uses.  Where this is not possible, we will use interviews to recreate them.  
The use of ethnographic methods and related qualitative research techniques in process analysis is well-documented in the software engineering field [Kirah, 2005; Eliot, 2002; Beyer, 1998; Wixon, 1996; Ramey, 1992]. In a wide range of leading high-tech companies and other organizations, engineers and product designers have adopted ethnographic and other qualitative research methods to create a description of the practices of the intended users of a system.  These data are then used to inform and drive the design process [Wixon, 1996; Beyer, 1998; Kirah, 2005]. The costs of designing without a clear understanding of user values, needs, and practices is very high in terms of failed systems, inefficient work, and inability to use data [Bias, 2005]. For example, Forsythe’s use of ethnographic studies contributed greatly to the design and evolution of health information systems. Her work highlighted the iterative process that must take place as a new information system goes through its development and implementation stage to integrate the assumptions made by the designers of the system and the needs of providers and patients use them [Forsythe, 1995].

Our proposed field-based research will cross academic disciplinary boundaries and involve response practitioners.  Building response systems from a user-centered perspective will involve scientists and engineers, communication specialists, organizational management scholars, policy analysts, and social scientists who understand the complex landscape in which response, relief and recovery efforts take place.  Our core team for this project includes academics from Engineering (U Washington), Public Affairs (U Washington) and Business (USC), as well as researchers from a national laboratory (Pacific Northwest Laboratories), engineers from a major corporation (Boeing) and relief practitioners from an NGO (Mercy Corps).  In addition, this project will be part of a novel approach to addressing the complexity of disaster response systems—a coordinated set of interdisciplinary projects.
IV. Project Team, Management Plan and Rationale
There are five core members of the project team:  (1) Mark Haselkorn, Professor and Founding Chair of the Department of Technical Communication at the University of Washington (UW) and Co-Director of the Interdisciplinary Program in Humanitarian Relief (IPHR)--before coming to Seattle, Professor Haselkorn lived in the French Quarter of New Orleans for five years;  (2) Sanjeev Khagram, Associate Professor and Director of the Lindenberg Center for Humanitarian Action, International Development & Global Citizenship at the UW and Co-Director of IPHR;  (3) Richard Little, Director of the Keston Institute for Infrastructure at the University of Southern California; (4) Nick McDonald, Senior Program Manager from Mercy Corps and currently leading a relief team in the Gulf; and (5) Sandy Bartell, a full-time Ph.D. student at UW and a full-time employee of the Boeing Corporation.  Additional members of the team are Kristi Branch and Denzel Fisher of Battelle’s Pacific Northwest National Laboratory and Terry Davis of Boeing Connexion.  All team members except Richard Little, Terry Davis and Denzel Fisher are located in the Seattle area.  In addition to electronic communication methods, face-to-face team meetings will be held at least every six weeks.
In preparing this proposal, we worked in collaboration with a much larger group of researchers centered at the UW who are developing mutually supportive SGER proposals to be submitted concurrently to HSD.  Our goal is to integrate multiple research approaches to the complex, interdependent and interdisciplinary “disaster response system.”  Each of the proposals in this set has great value in and of itself, but as a coordinated whole the set is far greater than the parts.  These proposals represent a gathering of researchers from a wide set of fields who do not ordinarily work together, and we are prepared to integrate successful proposals from other institutions. Integrating research from many independent yet coordinated perspectives is the best way to address the complexities of maintaining human well-being in the face of huge and unpredictable disasters.  Following is our rationale for this assertion.
The systems by which we respond to disasters are huge and highly complex.  The various components and drivers of these systems are extremely interdependent, interdisciplinary, and dynamically changing over time.  To cope with these complex systems, relief practitioners and experts generally break down response activities into various constituent parts.  One common breakdown is by “sector” (e.g. water and sanitation, structures, community health, etc.); a second common breakdown is by “life cycle” of the emergency (e.g. rescue, response, recovery, preparedness, etc.); still a third is by strategic “issue” (e.g. communication and coordination, organizational structure, legal and political issues, etc.).

Given the high degree of interdependency, it is impossible to study and analyze systems for disaster response and management from any single perspective or issue without quickly running into other perspectives and issues.  Water and sanitation cannot be addressed without the health perspective; rescue is impacted by security; response is intimately linked to preparedness; and communication is linked to organizational structures and mission (and these are relatively evident interdependencies).

The research problem for studying such systems is that data and analysis in isolation are, almost by definition, flawed.  A single, huge effort that attempts to cover all the relevant approaches is possible, but likely to result in a program that favors some perspectives over others.  A better solution is a series of equal, coordinated, interdisciplinary efforts that approach their primary issues of concern from their unique perspectives, while simultaneously and creatively integrating the disparate datasets and analyses into a more complete understanding of the complex reality to be managed.  This is the solution proposed by our coordinated, interdisciplinary set of SGER proposals.  We would look forward to expanding this set through the addition of other SGERs awarded to other institutions.  
Supplementary document #4 provides a list of the SGER proposals in our coordinated set.  Each of these efforts addresses issues of interest to a relevant field and employs the analysis tools of that field, but we will simultaneously seek out the overlapping issues across these projects so as to synthesize results and develop more holistic conclusions that integrate the multiple perspectives.  
Coordination across these approaches will be achieved in three ways:  (1)  All projects will have access to two important resources for integration of disparate datasets and analyses—The University of Washington’s IPHR Data Center and Battelle’s National Visualization and Analytics Center (See Facilities); (2)  most PIs, Co-PIs and Investigators are part of an evolving interdisciplinary working group at the University of Washington; and (3) the University of Washington’s Interdisciplinary Program in Humanitarian Relief (IPHR) will provide communication and coordination support across the set of research activities.  IPHR looks forward to providing the additional coordination required to include successful SGERs from other institutions.
V.  Dissemination Plan

Dissemination of results will occur through a website and reports that will include our final models for a strategic C&C system.  Perhaps even more importantly we will leverage an existing NSF award (#0535879) for an international workshop in Nairobi, Kenya whose goal is to plan a research agenda on the use of state-of-the-art systems in emergency response efforts. Like Katrina, after the Indian Ocean tsunami, relief efforts poured in from around the world, yet many of these efforts were ineffective due to the lack of human and technological infrastructure in support of coordination and cooperative effort. The issues to be addressed in this workshop include theoretically based and practically applicable operational models, process standards, information management frameworks, and technology platforms.  We are in discussion with OISE about the possibility of supplementing this award to incorporate the participants and results of SGERS on the Katrina response.
