SECTION A:  Project & Personnel Information

Project Title:  
Organizational and Interorganizational Issues in IT Use: Factors Influencing the Adoption of Technologies for Emergency Management

Names of Team Members: 
(Include Faculty/Senior Investigators, Graduate/Undergraduate Students, Researchers; which institution they’re from; and their function [grad student, researcher, etc])

Kathleen Tierney

Faculty

Jeannette Sutton

Graduate student; postdoctoral researcher

Christine Bevc


Graduate student

List of Collaborators on Project:

 (Please list)
Government Partners:
City of Los Angeles

Cities of Champaign and Urbana, IL

· Academic Partners:
(Please list)

Sharad Mehrotra, UCI

Nalini Vankatasubramanian, UCI

Marianne Winslett, UIUC

· Industry Partners:
(Please list)

None

SECTION B:  Executive Summary and Research-Related Information 
Executive Summary

A key assumption of the RESCUE project is that advanced IT tools can improve the efficiency and effectiveness of organizational and multi-organizational responses in disasters and other extreme events.  However, just as individual consumers differ in their willingness to adopt new IT tools, competence in using such tools, and the ability to afford to state-of-the art technologies, organizations can also be viewed as consumers that differ in their IT-related interests, requirements, skills, capabilities, and resources.  The adoption and use of innovative tools and practices, including IT, are shaped by a variety of social, organizational, cultural, and economic factors. The goal of this project, which was conducted in Years 1-4, was to gain a better understanding of how organizations in the emergency management sector perceive agency technological choices and the factors that influence those perceptions.

Data for this study came from three sources: (1) site visits and focus group interviews in six communities in the U.S., ranging from small to very large jurisdictions—data that were collected with separate funding prior to the inception of RESCUE; (2) interviews with personnel representing a range of crisis-relevant agencies within the city government of Los Angeles: and (3) focus group interviews conducted with personnel from emergency management agencies and other crisis-relevant organizations in Urbana-Champaign, IL., in collaboration with Marianne Winslett’s hazardous-materials release scenario in those communities.
The following research concerns guided this effort: (1) agencies’ use of technologies for information collection, interorganizational communication and information sharing, decision support, and information dissemination; (2) organizational influences on technology adoption and use; (3) constraints on technology use that are specific to emergency management agencies; (4) officials’ technologies preferences, e.g., what they perceive as important attributes of technologies used in disaster response. For the Urbana-Champaign focus groups, discussions centered on how organizations would use technology to interact and solve problems related to a train derailment and hazardous materials release that would affect both communities.

This research identified a number of factors, patterns, and processes that shed light on organizations’ willingness and capacity to employ IT in their emergency operations. These findings are outlined briefly below:
Large and smaller communities face different kinds of obstacles when they consider adopting new IT systems. Smaller communities may lack financial resources or be unable to justify IT expenditures. They may thus be satisfied with very low-tech emergency response aids, such as printed maps.  Larger communities, on the other hand, see the need for more advanced technology for crisis response, but their sheer size makes acquiring new tools difficult and expensive.  The staff division of labor in smaller communities often limits agencies’ ability to hire specialists; crisis-related agencies in larger communities are much more likely to employ IT specialists.  This does not necessarily mean, however, that typical staffers in large communities and agencies have specialized IT skills.
Generally speaking, emergency response agencies do not wish to be on what one interviewee termed the “bleeding edge” of new technologies.  Rather, they prefer simpler and more user-friendly response tools.  One reason this is the case relates to demands posed by the disaster response environment itself. Responding to major disasters requires agencies and jurisdictions to re-assign personnel whose jobs typically do not involve disaster response from their regular duties to work in emergency operations centers (EOCs). In many cases, workers will be staffing an EOC for the very first time. Even if more sophisticated tools would improve response efficiency and effectiveness, response coordinators want to make sure that personnel who do not use response technologies on a regular basis—and that also may have to learn some emergency procedures on the fly—can comfortably operate in the EOC setting, and also that they can have a fast learning curve in terms of working with available systems.

Along these same lines, agencies place a high priority on system reliability under disaster conditions. They want to be sure that systems will function robustly under various disaster scenarios.  Reliability and robustness are more important than technological sophistication for these users.

Various types of organizations are involved in responding to disaster events.  Typical examples include local, state, and federal emergency management agencies; law enforcement agencies at various levels; hospitals and emergency medical service providers; public health agencies; and non-governmental organizations and volunteer groups. These organizations have different kinds of organizational cultures and different orientations toward the use of advanced IT. They also differ in other ways that are relevant to technology adoption, for example budgetary resources, the conditions under which they operate in disasters, and staffing patterns—for example the extent to which they employ IT specialists. In many communities, crisis-related emergency management agencies must also follow citywide IT rules and standards that have been developed for city agencies of all types and for normal daily governmental operations. These cultural and standards-related differences present a barrier to agencies’ adopting common IT solutions for interorganizational coordination during disasters. 
Agencies and other organizations also differ in their willingness to share particular types of information through the use of IT, and in terms of the organizations with which they prefer to share information.  Put another way, individual organizations think in terms of information “boundaries” beyond which they would not consider information sharing appropriate. One obvious example of this type of boundary thinking is that of law enforcement.  Particularly in the aftermath of the 9-11 terrorist attacks, law enforcement agencies feel much more comfortable sharing information with one another (although there are limits even on that type of sharing) than with the many other organizations that are involved in disaster responses. Utility organizations have also become more conscious of information-sharing boundaries in the aftermath of 9-11. Privacy rules and regulations also prevent the sharing of certain kinds of information, such as census data at small levels of aggregation.  Informational boundaries thus work against the notion of a “common operating platform” in which information is widely shared.
It is often very difficult for organizations themselves to understand their own technology needs and to understand how advanced IT might improve their operations. Many organizations use consultants to help with that type of decision making, and a fair share of those agencies are dissatisfied with the results.  A number of off-the-shelf decision aids for crisis operations exist and have been adopted by numerous governmental jurisdictions, but their use is generally limited to a few core emergency response agencies. Additionally, many such technologies can be categorized as “resource tracking” tools, as opposed to tools that generate a common operating picture for multiple responding agencies or that support complex decision making.

Finally, empirical studies on actual disaster situations illustrate both potential limits and opportunities associated with technology use.  Even in very sophisticated EOCs, staffers still tend to rely on mass media feeds for situation assessment, particularly in the early hours of emergency operations.  More sophisticated IT products are delivered more slowly, and there are also limits to organizations’ ability to receive and interpret such products on a rapid basis.  Additionally, disasters quite often generate “surprises” that require a search for technologies and skills that agencies do not possess.  When emergency responders are willing and able to innovate with the use of less familiar technologies and information products during an ongoing disaster response, the results can be quite productive.

Products and Contributions: (Artifacts, 1st Responder adopted technologies, impact, and outreach).
When RESCUE was first initiated, the majority of the investigators associated with the project had extensive knowledge in the development and implementation of IT solutions, but relatively little knowledge of issues related to the crisis domain itself, such as how disaster response activities are organized intergovernmentally; how disasters can degrade communication and information-sharing capabilities; common characteristics of crisis-relevant agencies (e.g., staffing patterns, staff skill sets, familiarity with advanced technologies; and the constraints under which organizations operate when responding to disasters.  The Natural Hazards Center team helped introduce RESCUE collaborators to the disaster management “space” and also helped to facilitate contacts within emergency management organizations, e.g., in Los Angeles City government. At the same time, collaboration with RESCUE gave Hazards Center personnel access to research opportunities that would not have been possible otherwise.
SECTION C:  Research Activities (this section will provide us information for the detailed appendix that will be included along with the executive summary)
(Please summarize major research activities over the past 7 years using the following points as a guide)
Project Name: Organizational and Interorganizational Issues in IT Use: Factors Influencing the Adoption of Technologies for Emergency Management

Project Summary:
The following research concerns guided this effort: (1) agencies’ use of technologies for information collection, interorganizational communication and information sharing, decision support, and information dissemination; (2) organizational influences on technology adoption and use; (3) constraints on technology use that are specific to emergency management agencies; (4) officials’ technologies preferences, e.g., what they perceive as important attributes of technologies used in disaster response. For the Urbana-Champaign focus groups, discussions centered on how organizations would use technology to interact and solve problems related to a train derailment and hazardous materials release that would affect both communities.

Describe how your research supports the RESCUE vision
End-users were an integral part of this research, since they were primary sources of data for the study. The research involved face-to-face interviews with key actors in emergency management and public safety agencies at the community level, as well as focus groups with representatives from a range of crisis-response organizations.  Research in Los Angeles was facilitated by Ellis Stanley, head of the city’s Emergency Preparedness Division, who also served as RESCUE advisory committee chair. Working with Marianne Winslett, project personnel led focus groups and engaged in extensive interaction with end-users in the Urbana-Champaign area.
The project focused directly on the social, organizational, and cultural contexts associated with technological solutions to crisis response.  The organizations that typically participate in disaster response activities have different cultural values and modes of operation that affect their technology preferences.  End-users expressed a clear preference for technologies that are robust and reliable under disaster conditions; intuitive; easy to learn, particularly during actual crisis situations; and similar to lower-tech tools that agencies have traditionally used.  With certain exceptions, organizations in the emergency management domain tend to be relatively conservative with respect to technology; they need to be convinced that new tools provide concrete advantages over older decision aids and operational tools. Willingness to embrace new technologies varies considerably among different crisis-relevant organizations, as does willingness to share information obtained through the use of IT. 
These and other insights are of critical importance to RESCUE’s strategic objectives, in that they add to RESCUE’s stock of knowledge on organizational and interorganizational factors affecting technology adoption and use.
Research Findings 
This project generated a wide range of findings related to emergency response agencies’ IT requirements, as well as factors both internal and external to organizations that influence technology use.  Some of these findings are briefly summarized below.

Community size and technology use: Large and smaller communities face different kinds of obstacles when they consider adopting new IT systems. Smaller communities may lack financial resources or be unable to justify IT expenditures. They may thus be satisfied with very low-tech emergency response aids, such as printed maps.  Larger communities, on the other hand, see the need for more advanced technology for crisis response, but their sheer size makes acquiring new tools difficult and expensive.  The staff division of labor in smaller communities often limits agencies’ ability to hire specialists; crisis-related agencies in larger communities are much more likely to employ IT specialists.  This does not necessarily mean, however, that typical staffers in large communities and agencies have specialized IT skills.

Preference for simple, easy-to-use tools: Generally speaking, emergency response agencies do not wish to be on what one interviewee termed the “bleeding edge” of new technologies.  Rather, they prefer simpler and more user-friendly response tools.  One reason this is the case relates to demands posed by the disaster response environment itself. Responding to major disasters requires agencies and jurisdictions to re-assign personnel whose jobs typically do not involve disaster response from their regular duties to work in emergency operations centers (EOCs). In many cases, workers will be staffing an EOC for the very first time. Even if more sophisticated tools would improve response efficiency and effectiveness, response coordinators want to make sure that personnel who do not use response technologies on a regular basis—and that also may have to learn some emergency procedures on the fly—can comfortably operate in the EOC setting, and also that they can have a fast learning curve in terms of working with available systems.

Preference for reliable, robust systems: Along these same lines, agencies place a high priority on system reliability under disaster conditions. They want to be sure that systems will function robustly under various disaster scenarios.  Reliability and robustness are more important than technological sophistication for these users.

Organizational culture and IT adoption and use: Various types of organizations are involved in responding to disaster events.  Typical examples include local, state, and federal emergency management agencies; law enforcement agencies at various levels; hospitals and emergency medical service providers; public health agencies; and non-governmental organizations and volunteer groups. These organizations have different kinds of organizational cultures and different orientations toward the use of advanced IT. They also differ in other ways that are relevant to technology adoption, for example budgetary resources, the conditions under which they operate in disasters, and staffing patterns—for example the extent to which they employ IT specialists. In many communities, crisis-related emergency management agencies must also follow citywide IT rules and standards that have been developed for city agencies of all types and for normal daily governmental operations. These cultural and standards-related differences present a barrier to agencies’ adopting common IT solutions for interorganizational coordination during disasters. 

Information-sharing and privacy concerns: Agencies and other organizations also differ in their willingness to share particular types of information through the use of IT, and in terms of the organizations with which they prefer to share information.  Put another way, individual organizations think in terms of information “boundaries” beyond which they would not consider information sharing appropriate. One obvious example of this type of boundary thinking is that of law enforcement.  Particularly in the aftermath of the 9-11 terrorist attacks, law enforcement agencies feel much more comfortable sharing information with one another (although there are limits even on that type of sharing) than with the many other organizations that are involved in disaster responses. Utility organizations have also become more conscious of information-sharing boundaries in the aftermath of 9-11. Privacy rules and regulations also prevent the sharing of certain kinds of information, such as census data at small levels of aggregation.  Informational boundaries thus work against the notion of a “common operating platform” in which information is widely shared.

Degree of technological sophistication: It is often very difficult for organizations themselves to understand their own technology needs and to understand how advanced IT might improve their operations. Many organizations use consultants to help with that type of decision making, and a fair share of those agencies are dissatisfied with the results.  A number of off-the-shelf decision aids for crisis operations exist and have been adopted by numerous governmental jurisdictions, but their use is generally limited to a few core emergency response agencies. Additionally, many such technologies can be categorized as “resource tracking” tools, as opposed to tools that generate a common operating picture for multiple responding agencies or that support complex decision making.

Emergent nature of disaster-related technology requirements. Finally, empirical studies on actual disaster situations illustrate both potential limits and opportunities associated with technology use.  Even in very sophisticated EOCs, staffers still tend to rely on mass media feeds for situation assessment, particularly in the early hours of emergency operations.  More sophisticated IT products are delivered more slowly, and there are also limits to organizations’ ability to receive and interpret such products on a rapid basis.  Additionally, disasters quite often generate “surprises” that require a search for technologies and skills that agencies do not possess.  When emergency responders are willing and able to innovate with the use of less familiar technologies and information products during an ongoing disaster response, the results can be quite productive.

Research Contributions 

Very little research has been conducted on technology use and preferences within the disaster response domain.  The first study on this topic, Thomas Drabek’s Microcomputers and Emergency Management, was conducted more than twenty years ago.  Interestingly, even though Drabek studied the earliest phase of IT adoption within the emergency management community—making his findings very out of date with respect to technology—other findings from this project resonate with Drabek’s early observations.  For example, Drabek identified a number of barriers to the diffusion of computing within emergency management organizations, such as concerns about personnel requirements, limited funding, and interoperability concerns.
Study contributions will be useful for research on a variety of topics, including sociotechnical systems, the professionalization of the field of emergency management, diffusion of innovations, and the ways in which organizational cultures affect technology preferences.
This research also identified end-user needs beyond those discussed above.  End-users have difficulty discriminating among emergency management-specific off-the-shelf IT products (e-team, WebEOC, etc.) The situation is further complicated by the fact that organizations and levels of government that must work together during disasters (e.g., public safety and public health, city and county agencies) may use incompatible IT tools.  Identifying systems that meet user requirements and that are also interoperable remains a major challenge.
The project provided partial support for graduate student Christine Bevc, who received her Ph.D. in spring 2010.  Project leader Jeannette Sutton is now an independent consultant who specializes in the use of IT in emergency management.  Sutton co-organized a workshop on that topic, which was held at the Naval Postgraduate School in 2009. 
Remaining Research Questions or Challenges
There are many research questions that remain to be addressed, including:

· To what extent will generational changes (e.g., the retirement of “baby boomers” in management positions) affect technology adoption and use in crisis-relevant agencies?
· How is the current fiscal crisis affecting the acquisition and use of advanced IT?
· What progress is being made toward greater standardization and interoperability among organizations that must collaborate in responding to disasters?
· To what extent is IT knowledge being integrated into the education and training of emergency management professionals, and to what effect?
Success Stories / Major Scientific Achievements 
Based almost entirely on her work with RESCUE, Jeannette Sutton now works as a consultant specializing in IT and emergency management.  She is also affiliated with the Trauma Health and Hazards Center at the University of Colorado, Colorado Springs and is launching a new non-profit organization, the Center for New Media and Resiliency.  Additionally, she blogs regularly in a column entitled “Disaster Sociologist” for Emergency Management Magazine.
SECTION D: Education-Related Information
Educational activities:
Training and development:

Christine Bevc received her Ph.D. in spring 2010 and will be moving to a four-year postdoctoral research position at the Gillings School of Global Public Health at the University of North Carolina, Chapel Hill.  

Jeannette Sutton received her Ph.D. in 21004, continued as a postdoctoral researcher at the University of Colorado, and is currently a consultant in private practice, specializing in IT, new social media, and emergency management.
Education Materials:

(Please list courses introduced, taught, tutorials, data sets, creation of any education material of pedagogical significance that is a direct result of the RESCUE project).
Internships: 
(Please list)
SECTION E:  Outreach Related Information
Additional outreach activities: 
(RESCUE-related conference presentations, participation in community activities, workshops, products or services provided to the community, etc.)
Conferences:
(Please list)
Group Presentations:
(Please list)
Impact of products or artifacts created from this project on first responders, industry, etc.    
(Are they currently being used by a first-responder group? In what capacity? Are they industry groups that are interested in licensing the technology or investing in further development?).
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