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ABSTRACT

Integration of social media in emergency response environments presents specific organizational challenges, such
as lack of resources or information credibility. Additionally, there exists individual resistance to change in these
environments that could potentially discourage adoption. To identify and understand these challenges, we conducted
semi-structured group interviews with emergency call takers and dispatchers. We find that these PSAP operators
desire participation and explanation of changes throughout the organizational change process. Participants also
articulated they desired training regarding change even when not directly affected. Though change management
procedures often call for these strategies, they are commonly overlooked, leaving individuals to imagine worse
case scenarios that manifest as additional stress in an already stressful work environment. It is suggested that a
formalized change management process which directly addresses the identified challenges within the organizational
technology adoption process (OTAP) is needed in order to mitigate undue stress.
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INTRODUCTION

Often hailed as the first of the first responders (J. B. Davis 2005), emergency response personnel work in a chaotic
and dynamic environment, subjecting them to a number of stressors (Adams et al. 2015; Klimley et al. 2018).
Frequent exposure to traumatic situations often leads to post-traumatic stress disorder (PTSD) or other work-related
stresses resulting in many emergency dispatch centers, or Public Safety Access Answering Points (PSAPs), being
plagued with high turnover rates and staffing shortages (Miller et al. 2017).
Call takers and dispatchers are called upon to calmly and professionally make sense of difficult situations with
callers that commonly provide irrelevant, misleading, and even incorrect information (Elbashir et al. 2014).
Further exacerbating these difficulties, PSAP operators in the United States increasingly must utilize sources of
information, such as video, text messages, and web-based applications as a result of the Next Generation 911
(NG911) infrastructure (Holland 2018). Additionally, social media can provide another source for making sense of
emergency and crisis situations. Recent research surrounding social media, has been to determine its value (Simon
et al. 2015), locate valuable yet trust worthy information among the noise (Halse et al. 2018; Kropczynski et al.
2018), and other practical applications within the PSAP environment (Merchant et al. 2011; Vieweg, Castillo, et al.
2014).
Though scholars have documented the utility of social media for coordination and dissemination of salient information
between citizens and crisis responders (Cobb et al. 2014), it has been noted that many public organizations lack the
resources and tools necessary for implementation (Plotnick et al. 2015). Furthermore, establishing the credibility
and trustworthiness of curated information is a challenging endeavor, considering that the data may be used for
decision-making purposes (McCormick 2016). This becomes less of an issue when the data comes from a trusted
source or is corroborated by another that is trusted (Dailey and Starbird 2017; Tapia and Moore 2014).
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The impact of social media integration in PSAP environments on call takers and dispatchers remains under explored.
The current study seeks to address this gap by providing insight into the organization technological adoption process
(OTAP).
LITERATURE

When studying the integration of social media into the emergency services domain, it is important to examine prior
research from several diverse domains. First, it is important to understand the foundation of technology and its
evolution within emergency response. Social media has been the focus of many studies with varying perspectives
and is touted by many as a valuable tool for intelligence gathering (Denef et al. 2013; Hughes, Peterson, et al. 2014),
information dissemination (Hughes and Palen 2012; Latonero and Shklovski 2013), and situational awareness
during crisis management (Cameron et al. 2012; Ireson 2009). As an emerging technology within contemporary
PSAP environments, previous social media research is vital to grounding any study seeking to explore its impact
on emergency response. Our research is specifically aimed at describing the challenges PSAPs will face when
undergoing organizational change that is imminent with the arrival of social media in these organizations. In
the following sections we discuss prior research from various domains (e.g. organizational management, crisis
management, psychology) in order to address each of these points.
Technology

911 emergency services in the United States began in the 1960s, where analog public switched telephone network
(PSTN) were utilized. Due to the nonexistence of mobile phones, telephone numbers in this early PSTN network
could be directly mapped to an address providing the ability to route the call to the local PSAP responsible for
servicing the address by querying an address location identification (ALI) database (Figure 1).

Figure 1. Non-wireless location identification

As a result of the proliferation of mobile phones which could not be directly mapped to an address (i.e. callers
could be located any where when calling), the traditional method of mapping phone numbers to a local PSAP
was insufficient (Tapia, Giacobe, et al. 2015). To address this problem, in 1996, the Federal Communications
Commission (FCC) directed that wireless service providers send location and phone number information for
emergency calls (Gupta et al. 2010). Location information is generally provided by two different methods. Either (1)
GPS information is provided by the handset the caller is using or, failing that, (2) through a process of triangulation
using nearby cellular towers with which the phone is communicating (Sayed et al. 2005). Both of these methods
provide latitude and longitude coordinates that are in turn translated into a nearby address and subsequently routed
to the appropriate local PSAP using the aforementioned ALI database (Figure 2).

Figure 2. Wireless location identification

Contemporary telephone networks and cellular communications have experienced a number of changes over the
past few decades. The original analog PSTN is slowly being converted to a digital one, and as bandwidth and phone
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technology advance, the capability to send rich data in the form of text messages, digital photographs, and video
is now possible (Weiser et al. 2008). NG911 is, therefore, aimed at leveraging these innovative technologies to
provide emergency operators with additional sources of information to assist them with gathering a clearer picture
of the state of the emergency.
Just as the external network technology necessary to route callers to the closest PSAP has undergone a series of
changes, so too has the internal technology currently implemented in PSAPs across the U.S. Since each PSAP
is granted some level of autonomy, there is no singular software package that is universally deployed. Modern
emergency operations centers with large financial support enjoy technological advancements such as electronic
geographic information systems (GIS), computer-aided dispatch (CAD), and applications for guided scripts used
during call taking (Brooks and Ulibarri 2012; Kropczynski et al. 2018). However, organizations with fewer financial
assets may use less technological methods, such as, flip-charts to assist with guiding the call taking. Hence, there is
an opportunity for further advancement and therefore change with regard to the technology employed (Farnham
et al. 2006).
Social Media

As public social media use in crisis increased, emergency responders started to take notice of the way citizens were
engaged with social media and the information exchanges that took place there. Consequently, responders began to
consider if social media might be a useful tool for their practice. Research revealed that social media could be used
to distribute information quickly to a wide-spread audience (Kodrich and Laituri 2011; White et al. 2009) and to
engage more directly in two-way conversation with members of the public (Hughes and Palen 2012; Latonero and
Shklovski 2013; Palen and Liu 2007). Information that the public produced also looked to be useful, as researchers
showed that it could contribute to situational awareness during a crisis event (Cameron et al. 2012; Ireson 2009;
Vieweg, Hughes, et al. 2010).
Despite recognized potential, emergency responders encountered difficulties in adopting social media into their
practice (Hughes and Palen 2012; Latonero and Shklovski 2013; J. N. Sutton 2010; Tapia, Bajpai, et al. 2011).
Often responders met with great resistance from management regarding whether they were allowed to use social
media. Further, they encountered issues when trying to incorporate its use into existing organizational structures
that had not been designed to work with dynamic, socially generated data. Professional emergency management
organizations use a command-and-control reporting structure that can make it difficult to incorporate volunteers or
un-vetted information sources into their processes.
Professional emergency responders1 have sought to better understand how they too can use online media to
communicate with the public and collect intelligence (Denef et al. 2013; Hughes, Peterson, et al. 2014; Hughes
and Palen 2012; J. Sutton et al. 2014; St. Denis et al. 2014). Many emergency decision makers see the data
produced through crowd-sourcing as ubiquitous, rapid and accessible—with the potential to contribute to situational
awareness (Vieweg, Hughes, et al. 2010). However, incorporating the products of digital volunteer activity into
professional emergency practice has proved to be challenging due to issues with credibility, liability, training, and
organizational process and procedure (Hughes and Palen 2012).
Technology Adoption

As technology progresses, emergency service organizations are afforded the opportunity to "address challenges
associated with communication, interactions, and team process" whereby organizations reap increased effectiveness
of team coordination, information processing, and decision making (Yu and Khazanchi 2015, p. 339). Innovation
diffusion theory (IDT) (Rogers et al. 2019) explains how this occurs, stating that new technologies are propagated
through a social system via communication of members with one another. However, it does not appropriately
address acceptance among users (Wu 2009). Diffusion is indeed vital to the acceptance of technology as articulated
by the Technology Acceptance Model (TAM) (F. D. Davis 1989; F. D. Davis 1993). TAM demonstrates that an
individual’s perception of the usefulness of a technology, and its ease of use, begins with an understanding of the
need for the technology in the first place (Wu 2009). Frequently though, technology acceptance and adoption are
achieved through larger organizational change initiatives (Lippert and M. Davis 2006).
Organizational Change

As previously explicated, the current state of PSAPs in the United States is one of fluidity resulting from a plethora
of pressures to change (e.g. society and government). There are many recent examples of citizens unable to access
1 Professional

emergency responders are highly trained and have an official charge to ensure the health and safety of the public they serve.
Examples include fire fighters, police officers, emergency medical services, county and state emergency management agencies, and
humanitarian organizations such as the Red Cross.
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emergency services in time of crisis through traditional methods (e.g. (Murthy and Gross 2017); (Quinn 2017)).
Humans, being creative and adaptive, have therefore sought other means by which to organize themselves and to
seek help from others regardless of whether the help is governmental or otherwise. Most often, the method that
they use to seek help is via social media (Eriksson and Olsson 2016). Studies have shown that social media can be
valuable for communicating with the general public (Freberg 2012; Palen and Hughes 2018). Furthermore, it can
also being employed to enhance the operational picture during a crisis using a "boots on the ground" approach, that
is to say, mining valuable information from citizens that are directly affected (Purohit and Chan 2017; Ragini et al.
2018).
In addition to societal pressure for change within PSAP organizations, the U.S. government has initiated Next
Generation 9-1-1 (NG911), which is an IP-based emergency communications infrastructure that allows voice and
multimedia (i.e. video and picture) communication between a caller, the PSAP, and the responders in the field.
To support NG911, much of the antiqued analog communications infrastructure currently in use will need to be
replaced. As a result, PSAPs must change and they must change now. However, this does not exempt them from the
effects that change has on individuals.
Individual Perspective

The formative years of organizational change were primarily focused on the role of individuals in resolving conflict
within organizational development contexts especially aimed at "addressing change and implementing it as a
process" (Al-Haddad and Kotnour 2015, p. 236). Lewin’s (1946) theories of organizational development articulated
that organizational structure was changing to emphasize teams meaning that an individual’s behavior must operate
in this new environment. Consequently, change should therefore occur at the team level encouraging individuals to
modify their behavior to fit the new normal (Williams and Lewin 1948). This proved to be a novel approach as
organizational change could now examine change in a larger context incorporating both the individual and group
dynamics within the organization to examine how and why people change (Al-Haddad and Kotnour 2015).
Given the dynamic nature of the PSAP environment, change is inevitable, however, most individuals are resistant to
change thus affecting the successful outcome of an organizational change initiative (Agboola and Salawu 2011).
Factors such as uncertainty, potential for failure, and perceived negative effects of a shifting status quo (Hon et al.
2014; Mathews and Linski 2016) have been identified as reasons for change resistance. Dubrin and Ireland (1989)
state that there are three factors to blame for individuals’ resistance to change: fear of the unknown, identified fault
with the change and resulting problems, and perceived negative personal impact.
In order to combat and ameliorate an individual’s personal resistance to change, researchers have suggested creating
a work environment that assists employees with accepting the change through providing detailed information
about the change (e.g. justification and explanation) or allowing opportunities to participate in the change process
(Wanberg and Banas 2000). While it has been noted that offering these mitigation strategies can aid in mitigating
the negative effects of change resistance (George 2007; Woodman et al. 1993), application within high-stress public
environments, such as a PSAP, has not been adequately explorer with regard to integration of social media.
Management & Leadership Perspective

Many theories of organizational change describe the importance of individual agency and behavior regarding
change (Al-Haddad and Kotnour 2015; Lewin 1946; Williams and Lewin 1948), while others proclaim the impact
that management and leadership can have to invoke change (Abramson and Lawrence 2001). Research has shown
that leadership can positively invoke change by effectively communicating the need to those impacted by the
implementation (R. B. Denhardt and J. V. Denhardt 2002). Accordingly, Kanter, Stein, and Jick (1992) state that
"responding to change, harnessing change, and creating change become the major management challenge" (Kanter
et al. 1992, p. 14). On the other hand, Fayol (1949) categorizes the five elements of management – planning,
organizing, command, coordination, and control – however, concern for the individual is not overlooked (Carter and
Fayol 1986). Concern for the individual acknowledges that while management is often the key stakeholder when it
comes to evaluating, identifying, and implementing change, individuals can be negatively impacted if not properly
accounted for during the planning phase.
Consequently, management has a vital role in accomplishing change goals. First, management must identify
opportunities for change whether they be internal (e.g. addressing a specific problem or area of improvement) or
external (e.g. regulatory compliance). Many organizational theorists describe (Williams and Lewin 1948; Judson
1991; Kotter 2012) this process as a needed shift from the status quo whereby a business problem is diagnosed
(Beer et al. 2009) and a solution prescribed with a high sense of urgency (Judson 1991; Kotter 2012).
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Summary

Scholars have disagreed about the level of measurement (e.g. individual versus organization) when examining
organizational change and the barriers that exist to thwart positive change outcomes. It has been suggested that
individuals are frequently adverse to change due to several important factors, such as uncertainty, potential for failure,
and perceived negative effects of a shifting status quo (Hon et al. 2014; Mathews and Linski 2016). Conversely,
other studies have identified prevailing arguments that change happens at an organizational level, specifically from
leadership (Abramson and Lawrence 2001; R. B. Denhardt and J. V. Denhardt 2002). However, while these two
opposing views might seem at odds with one another, there is certainly some overlap whereby management and
those in a leadership position can influence change resistance in individuals (Carter and Fayol 1986). The question
remains, do these challenges to change exist within a public organization, such as a PSAP? Subsequently and more
germane to this study, do these same challenges present themselves with regard to the integration of social media
into a PSAP environment?
RESEARCH DESIGN

This study employed an analytic induction strategy (Robinson 1951) whereby working hypotheses of the social
media integration process were derived from literature and reevaluated during the research process. Typically,
inductive research strategies are exploratory and data drives the research findings. On the other hand, analytic
induction provides not only a data-centric approach to the research, but also leverages the benefits of deduction in
which prior research can inform research activities and the formulation of hypotheses. Analytic induction therefore
allows research to begin with an informed hypothesis while providing a mechanism to adjust the hypothesis as new
information arises during the research process.
For the current research, the initial working hypotheses were:
H1: There exists several perceived barriers to the integration of social media within a PSAP from the perspective of
PSAP operators
H2: Timely communication is essential when introducing organization change within a PSAP from the perspective
of PSAP operators
This study was conducted at a large PSAP located in Charleston, South Carolina and serves the greater Charleston
County area. The Charleston County Consolidated 9-1-1 Center was established in 2009, when local city emergency
dispatch and call taking activities began to incrementally consolidate. Consolidation efforts were complete in 2013
when the Charleston Police Department transitioned (Consolidated 9-1-1 Center 2018). The site in Charleston
was selected as a result of the long-standing research partnership that had already been established and the nearly
unfettered access given.
To address these hypotheses, a series of semi-structured group interviews were conducted with 23 participants
across several days at a large southeastern United States PSAP. Semi-structured group interviews provide "some
degree of predetermined order but still ensures flexibility in the way issues are addressed by the informant" (Dunn
2005, p. 80). Furthermore, semi-structured interviews are well suited for addressing sensitive or complex topics,
such as the organizational change practices and management decisions. Informal and conversational in nature, this
type of interview allows the researcher to probe deeper for information and clarification of responses as needed
(Barriball and While 1994).
Participants were questioned about the organizational change process in the PSAP, as well as, their feelings and
attitudes about the process in general. Further questioning explored employee perceptions as they pertain to the
integration of social media as a tool to support their daily activities or provide value to the organization. Since there
was unanimous support by the participants, digital audio recordings were made and ultimately transcribed via a
transcription service.
Subsequently, a thematic analysis was performed in order to extract a clearer picture of the organizational change
process within the PSAP and the perceived barriers to the integration of social media into the call-taking and
dispatching standard operating procedures (SOP). Iterative processing of the interview transcripts, produced a rich
description of the perceived barriers to social media integration, which are highlighted below.
RESULTS

First, it must be stated that every participant expressed a sincere passion for providing a beneficial and vital service
to their communities. In fact, despite the challenges discussed nearly all mentioned that even in the midst of
frequent stressful organizational change, it was their drive to help others that ultimately motivated them to endure
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the difficulties. Further, management within the organization indicated that the PSAP had a culture of change
meaning that change is a constant in their environment and individuals are hired with an understanding that they
will experience high levels of change during their tenure. Several interesting themes emerged during data analysis
with respect to an improved organizational technology adoption process as elucidated by the participants.
One of the most obvious themes that emerged, was that the PSAP environment we studied was one of frequent
change. Almost every participant agreed that if there was one thing constant in their work environment, it was the
inevitability of change. Not only does change happen often, it was stated that technological change was the most
frequent.
P12: The phone system, the technology, all of that stuff changes pretty often.
Communication

Despite the commonality of technological change, participants identified communication as an area in need of
improvement. P19 and majority of participants conveyed a strong desire for improved lines of communication
when it comes to organizational change. Even though both management and participants acknowledged that
communication does exist, the perception is that information is propagated but only from leadership down to staff.
Information dissemination concerning change is evidently standard procedure in the organization.
P19: Our meetings are them walking in saying, "Hey this is gonna be happening or they give it to our
supervisors to relay the information and worry about a lot of our questions
Even though communication does exist, participants overwhelmingly noted that the information is relayed
immediately before implementation and is unidirectional in nature lacking the opportunity for them to give feedback
regarding the change.
P3: Communication needs to come into play first. The higher ups need to communicate with us and
allow us the opportunity to communicate with them. They’re constantly telling us, "Hey, feel free
to give us feedback on this. We care." but they never actually listen.
P3 was not alone in revealing a need for communication to be bidirectional whereby information diffusion occurs
from leadership to staff followed by feedback from staff to leadership (Figure 3). Furthermore, the proposed
communication flow model should be cyclical so that staff feedback is potentially incorporated into the change or their
concerns are addressed and additional information form leadership is disseminated. For PSAP environments, this
communication flow might also need to include publishing informative information for the general public, especially
if the change affects how the public requests emergency services, such as via social media, web applications, or text
messaging proposed by NG911.

Figure 3. Change Communication Loop
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Figure 3 demonstrates the cyclic nature that call takers and dispatchers desire and it also illustrates the need for
longer lead times to change notification. P16 mentions that changes are communicated closely with the day of
implementation. The proposed change communication workflow would necessitate these longer lead times serving
to ameliorate the negative effects that change can have on an individual.
P16: Personally, I feel like they may give us some notice that "Hey, this might happen. This may be
incorporated in something. This is something that we’re working on." But the main decision we’re
not really told until right before it’s incorporated. "Hey, this is your notice that this is going to be
happening starting this day."
Participation

Another characteristic of OTAP discovered during analysis was participant desire for inclusion in the change process.
First, many participants felt that the change process only peripherally includes them in the process merely through
notification of a change but disregards their skills and expertise.
P4: Now, whether or not we’re incorporated in what’s going on or our opinion is asked, that’s a whole
another story.
When asked how the change process could be improved, P2 mentioned that during the planning stages of change,
they should be included. We found that many other participants echoed P2’s sentiment.
P2: I guess come to us before the change, before they thought about making a change.
P2, when questioned further, states that leadership makes decisions through an analysis of objective numerical data
without participation from those "on the floor" answering phones and dispatching resources for emergency response.
P2: I feel like people make decisions even though they’re not experiencing it from our point of view,
and how it actually gets put into effect, and how it actually works. And I feel as though they rely
a lot on numbers or what they’re seeing, instead of what’s actually going on on the floor, and
taking in the information and the feedback from their employees.
Moreover, P3 stated that when included in the change process, they are much more efficient in light of changes.
When an SOP change is implemented without employee feedback or without their participation, their work is
negatively impacted. Inclusion and participation could help with mitigating the negative impact that changes can
cause.
P2: I know, from a personal experience, when we have a part of, or we have input in the SOP that
makes us be able to follow the SOP because we had an input in how it was supposed to start.
When the SOP is given to us on how we’re supposed to operate, it’s a little difficult knowing that
some of the agencies that we came from, that’s what we came from and now, we’re changing the
way we operate. So it’s a little bit different when somebody’s telling you, "Now I want you to
operate this way," versus you having an input in how you operate.
Training

Beyond communication and participation, participants discussed a desire for training with respect to upcoming
changes. Information diffusion among staff does not feel adequate, especially when the technological landscape of
the PSAP is changing. P11 described an specific incident regarding a change to their standard operating protocol
without the training necessary to be effective. It should be noted that while P11’s sentiment was not widespread, it
highlights the fact that there is the perception that training regarding change is at times insufficient.
P11: And so they were kind of thrown to the wolves with not much training or direction.
Furthermore, P11 continued by expressing the need for training, even on systems that are not directly impacting
each individual.
P11: So I think that heads-up notice and training for any new change and not just training for those
who are doing it.
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Additionally, when pressed further, the participant goes on to describe another particular situation in which a
change was made for the administrative call takers, those not responsible for answering citizen calls to the PSAP
but rather answer calls from various public agencies or non-emergency numbers. The change referenced did not
directly impact the participant but yet it was noted that cross-training would be beneficial for improving situational
awareness among the operators regardless of their primary area of responsibility. Many of the other participants
agreed expressing a need for further training both for those that changes affect and others that might not necessarily
be directly impacted.
DISCUSSION

Our research suggests that though PSAP organizations provide a valuable service to their communities, the very
nature of their work can cause severe stress on the call takers and dispatchers that are on a daily basis subjected to
traumatic situations. Stress, combined with the unsettling perceptions that many have regarding change, has created
an environment that is rife with high turnover rates and understaffing. Responding to individual resistance to change
is an easy point of entry for helping to reduce stress within emergency services staff.
OTAP should be supported with a cyclical change communication flow that begins with management disseminating
information regarding change and staff responding with feedback, resulting in adjustments or further information
releases well advance of the planned implementation date. To achieve this, additional planning for proposed
changes must account for the communication loop to properly close and to allow for participation of staff directly
in the change process. They desire bidirectional communication and inclusion in the process from conception to
implementation. Moreover, potential changes should also provide an opportunity for training for those directly
and indirectly affected by the change. Not only does providing training increase situation awareness among team
members (Endsley 1996) thereby increasing team effectiveness (Endsley 1996), it explicitly addresses participant
desire for training. It is understood, of course, that further study is necessary to replicate and validate these
recommendations.
CONCLUSION

While it is necessary and appropriate to continue evaluating tools, techniques, and value offered by social media
and other technological advancements, researchers must not be quick to dismiss the impact that our findings could
have on those working within PSAP environments. It was mentioned several times that employees felt that they
were not adequately involved in the initial planning stages of change implementation and felt disconnected from
the entire process. Consequently, many of study participants expressed concern that those responsible for the
implementation may not fully understand the environment and therefore additional stress may result. Addressing
operators’ concerns should be a high priority both from a research perspective and one from within the PSAP
organizations. It is therefore recommended that participatory design methodologies be used with individuals whose
job it will be to interact either with the social media tools provided or with the data curated from such environments.
A reoccurring theme expressed by nearly every participant was their passion for providing a service which benefits
their community and those living around them. Many of the operators discussed the high stress that they experience
as a result of their daily work activities and the amount of change that occurs in their environment, and yet it is their
passion to help others that gives them the strength to persevere.
Limitations and Future Work

We are aware that the current study had some limitations that must be acknowledged. First, since the research was
performed at a single site, generalizing the results to other PSAPs or environments may not be beneficial. Given our
research partnership with the PSAP, the environment was one of convenience and accessibility. Traditionally, PSAPs
are sensitive and secure which presents a challenge for researchers attempting to gain access. However, the research
is the first step to be followed-up with further study in the future. Our next step is to establish partnerships with
other PSAPs in order to expand the study beyond a single case study with hopes of providing more generalizable
results across the emergency and crisis response domain.
Furthermore, working with a single site restricts the participant pool, which could limit the usefulness of statistical
analyses. While this was not a problem necessarily for this qualitative study, it does put limitations on the research
methods available. Expanding to additional sites could alleviate this problem, or eliminate it entirely.
Additionally, as a follow-up to this initial study we would like to investigate a means of evaluating OTAP presented
herein. Despite the constant change call takers and dispatchers frequently endure, our research is aimed at supporting
a more enjoyable work environment. To that end, we currently have another study scheduled to begin in the first
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quarter of 2020 to utilize training to address some of the recommendations we discovered during the current study.
Upon completion of the second phase of research, we plan to implement this multi-phase approach at other PSAPs
across the United States and perhaps beyond in an effort to replicate and validate our preliminary findings.
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