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Abstract. This paper describes a process of identifying a consolidated set of re-
quirements for technology to support unclassified collaboration amongst emer-
gency managers from distinct organizations, each with a role in domestic  
response. It describes the application and adaption of the inquiry and consolida-
tion processes defined by the Contextual Design (CD) methodology [1] in order 
to generate a set of requirements that reflect the collaboration needs of the re-
sponse community as a whole. This application of CD is unique in the sense 
that the inquiry and requirements analysis focus on a general process (collabo-
ration) that requires flexibility in its usage, rather than a prescriptive,  
well-defined process or activity.         

Keywords: contextual design, emergency management, work-flow models,  
collaboration tools. 

1 Introduction 

Emergency managers work in fast-paced, high-stress environments where having the 
right information at the right time is critical. Large-scale incidents invoke action from 
numerous organizations, each with a different mandate and role in the response, yet 
all with an overall goal to keep their citizens safe. For this team of teams to be effec-
tive, they must be able to share information and coordinate efforts. Much of this is 
currently achieved through phone and e-mail, and more recently through formal Sit-
uational Awareness tools [2]. Some members of our local emergency management 
community were looking for additional technology that would enable unstructured, 
unclassified, conversation-like, information exchange during a domestic response. At 
their request, we undertook the process of assessing their collective requirements for 
such computer-supported collaboration. To this end, semi-structured interviews with 
seven local organizations (including municipal, provincial and federal government 
organizations and a non-government organization in Canada) with roles in domestic 
response were conducted. The interview team’s objectives for each interview included 
understanding the agency’s role with respect to domestic response, its requirements to 
engage with other organizations, the current interfaces supporting such interactions, 
and the challenges they face with respect to inter-agency collaboration. Consolidation 
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of the lessons learned from each interview led us to the production of a list of hard 
and soft requirements for a collaboration tool that would meet the needs of the broad 
community.  

Our methodology is rooted in “Contextual Design” (CD) [1], with modest adapta-
tions, additions and omissions as needed to suit our use case. The CD methodology 
was chosen since it easily supported the creation of user requirements at an appropri-
ate level of detail. We were aiming to understand which collaboration tool features or 
capabilities would best support unstructured (i.e., free form versus form-based) inter-
agency collaboration, and needed only to understand the general types and formats of 
information exchange that would need to be supported, rather than the specific details 
of the exchange that might be better discovered through alternative processes such as 
task or cognitive work analyses. Beyer & Holtzblatt [1] note that CD can be used 
successfully as the scaffolding of a design project, a description that fits well with our 
usage. The discussion in this paper focuses primarily on the contextual inquiry and 
consolidation phases of CD, and describes our data collection and analysis process 
and resulting requirements in detail. It also touches on the development of a prototype 
solution that requires further investigation and community feedback.  

2 Methodology 

This section will describe the process used to uncover the requirements for software 
to support unclassified inter-agency collaboration.  

2.1 Contextual Design 

Contextual Design is a client-centered design process that is based upon a design 
team’s in-depth understanding of how the client currently works and their ideas to 
improve that work in some way [1]. It begins with contextual inquiry which involves 
interviewing the client in their workplace while they work. Team interpretation ses-
sions are then used to review interview sessions with other team members in order to 
create a shared view of the needs of each client. Work modeling is used to organize 
the interview data in diagrammatic formats that are easily interpreted and compared 
across clients; there are five types of models – workflow, sequence, culture, artifact, 
and physical. Consolidation is the process of extracting the information from individ-
ual diagrams into an overall picture of the client population and requirements. This is 
achieved, in part, through the creation of an affinity diagram which organizes all of 
the individual points from the interviews into hierarchical groupings with common 
themes. The CD process also includes many other components and stages (not applied 
in the paper), which carry the user through to the development of a final product.   

2.2 Interviews 

Requirements analysis interviews were conducted with seven different organizations 
involved in incident response, with representatives from municipal, provincial and 
federal government departments as well as a non-government organization.  
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True contextual interviews are meant to take place while people work, but this was 
not practical for our study – even if an emergency occurred within our timeframe, it is 
unlikely that we could ask questions during the response period. Instead, to maintain 
some context and to gain an understanding of the client’s work environment, we 
opted for semi-structured interviews when the client was not actively dealing with an 
emergency. During the interview, we asked them to think back to significant incidents 
and walk us through their role, an idea borrowed from the Critical Incident Technique 
described by Klein [3] and which is consistent with retrospective inquiry described by 
Beyer & Holtzblatt [1]. 

Interview Administration: A group of four to five researchers participated in each 
interview, with one person acting as the lead interviewer in all interviews to maintain 
consistency and the others taking notes. While contextual inquiry is traditionally per-
formed in a 1-1 setting, we were not at risk of getting in the way of work activities 
given our focus on retrospective accounts and this process produced an efficient way 
for everyone to gain an understanding of all client groups. At the beginning of each 
interview we stressed that we were there to learn from the interviewee, and ultimately 
to help their community; we were not there to judge their way of business. 

Interview Protocol: We developed a flexible interview protocol designed to elicit 
information about: the organization’s role in domestic response (to help put things in 
context); who they interact during an emergency, how (e.g., phone, e-mail, software 
tools) and why (e.g., to give/get a particular piece of information); the challenges they 
face with respect to inter-agency collaboration, and when these challenges are most 
pronounced, as well as their thoughts on how those challenges could be improved 
upon. Interview durations ranged from one to two hours. 

Often in contextual inquiry, interviewers are not looking for something specific 
(e.g., [4]). They are simply observing a work process and may uncover a range of 
issues that are not necessarily related to each other. In our case, we were focused spe-
cifically on challenges in inter-agency collaboration so this allowed us to spend more 
time discussing the specific issue we were interested in.  

Retrospective Accounts: Throughout each line of questioning, subjects were asked  
for concrete examples from past events involving multiple agencies. During these 
retrospective accounts, the lead interviewer would listen to what was said about col-
laboration and also what was not explicitly stated (e.g., how did you contact that or-
ganization, how frequently do you check that system, etc.) – follow-up questions 
could then be asked to fill in the blanks (Klein [3] discusses using this method to learn 
about decision points during retrospective accounts). Klein also suggests asking peo-
ple to talk about the ‘big events’ because these are their best stories and people are 
enthusiastic about telling them. This is consistent with our experience during these 
interviews. In fact, discussion of the big events was especially useful since these 
events typically required involvement from many of the organizations we inter-
viewed, and as such, different organizations often provided their perspective on the 
same event, allowing us to better understand how the various organizations fit  
together.      
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Post-interview Debriefs 
Post-interview debriefs, held within the same day of the interview, were used to create 
a shared understanding of what we heard. To guide our debrief, we used four ques-
tions proposed by Sharon [5]: (1) What did participants say or do that surprised us? 
(2) What mattered most to the participants? (3) What themes emerged from the ses-
sion? (4) What were the similarities and differences in what we have learned from 
these participants in contrast to previous interviews or prior knowledge? Working 
through these questions while the interview was still fresh in our minds helped us 
identify the most important points from the session.  

Within one week of interview completion, researchers transcribed and amplified 
their handwritten notes and combined them into a single consolidated document that 
contained a single complete set of notes for each organization.  

2.3 Work-Flow Models 

In Contextual Design, work flow models are used to illustrate the collaboration and 
coordination necessary to do the work. The other models in CD offer detail that was 
not pertinent to our study. 

To develop our work flow models for each organization, we extracted the follow-
ing information from the consolidated interview data: 

• The organization’s mandate; 
• The location where the organization works; 
• The agencies and groups of agencies that collaborate with the organization (i.e., 

collaboration partners); 
• The artefacts (documents, email, or other information objects) passed back and 

forth between the organization and its collaboration partners, as well as the me-
chanism for transfer; 

• The conversations and conversation topics between an organization and its colla-
boration partners; and, 

• Communication or coordination problems between the organization and any of its 
collaboration partners; these are referred to as breakdowns in CD, however, we 
refer to them as collaboration challenges. 

 

With this information we developed two diagrams for each organization, one captur-
ing the information flow amongst collaboration partners, and the other capturing col-
laboration challenges.  

We then undertook a final review of the interview data to see if there was any-
thing pertinent that was not captured in the diagrams; we integrated it where possi-
ble, and noted it separately otherwise (e.g., software must be usable). Figure 1  
provides an example of both types of work flow models that were created for each  
organization.  
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Fig. 1. Work flow models 

“Collaboration details” could indicate artefacts being shared (e.g., incident reports) 
or conversations taking place through a particular means. Not shown here, the flow 
models also captured the location of the organization, definitions required to under-
stand the collaboration details, and color-coding of “collaboration details” lines to 
indicate a common theme (e.g., building maritime military picture) within the data or 
conversation.   

Group Review of Models 
After creating work flow models for each organization, we brought our participants 
together as a group to review them collectively to ensure correctness, completeness, 
and validity from the perspective of all organizations. We worked through each model 
as a group, which inspired inputs from other organizations that also interacted with 
the organization under review; this often provided more insight into the breakdowns 
that had been previously identified. These breakdowns were often not seen as  
bi-directional (e.g., if org A cannot get information from org B, org B does not neces-
sarily see this as a problem) and were not always realized by the offending organiza-
tion(s). In addition to refining our work flow models, this integrated meeting with all 
stakeholders provides a useful venue to discuss the breakdowns in communication 
that do occur and generate some ideas on how to deal with them.  While this collec-
tive review of models is not formally a part of contextual design, we found it to be 
very fruitful. 

2.4 Consolidation of Challenges into a Requirements Table 

With a solid understanding of the issues encountered by each organization, we had to 
consolidate this information into a picture of the whole population and develop an 
understanding of the implied system requirements. 
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In CD, affinity diagrams are used to organize issues into a hierarchy according to 
common issues and themes. We used a similar process to create what could be seen as 
an “affinity table”; for simplicity we will refer to it as our requirements table.  To 
create this table, challenges from all organizations were written on sticky notes, and 
then organized into piles. Our piles were organized such that the challenges in each 
pile were indicative of a specific requirement for the system. In some cases, an issue 
shared an affinity with more than one pile, in which case the issue was duplicated and 
put in both piles. These requirements could relate to a specific web 2.0 technology 
(e.g., web portal, chat, social networking profiles) or a more generic quality or capa-
bility of the overall system (e.g., easy to use, audit trails).  A requirements table was 
used to summarize the results of this process, and indicate how many organizations 
indicated a particular requirement and how many times overall the requirement was 
indicated. We do note that the leap from challenge to specific requirement is based on 
our experience and expertise with respect to collaboration tools; other researchers 
might have interpreted the potential solutions differently.  

Figure 2 illustrates this process in a generic sense: challenges from all organiza-
tions are organized by a common theme (requirement), each grouping is named  
(according to the indicated requirement), and the results are summarized in tabular 
format.    
 

 

Fig. 2. Illustration of the requirements analysis process  

In addition to the identification of these requirements, we developed a set of gener-
al themes from the consolidated interview data that must be given consideration when 
building or selecting a new tool for this community.  
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3 Results 

3.1 Collaboration Tool Requirements  

The requirements analysis performed (as discussed in the previous section) led to the 
recommendation of a number of technology-related capabilities that would best sup-
port the community. Some of these are listed here (with the total number of times the 
requirement was indicated by the seven organizations in brackets): 

• a web publishing/portal (13): by allowing each organization to publish up-to-date 
incident information on the web, the volume of e-mails sent and received can be 
reduced and the particular information needed can be identified and pulled more 
readily, on an as-needed basis; 

• a chat capability (12): the use of chat is becoming increasingly common within 
many organizations (including the military) and has the known benefit of quick 
(and recordable) back-and-forth conversations between two or more users. Extend-
ing such generic capability to all government departments, as well as some external 
partners, would produce obvious benefits to the community with no/minimal train-
ing required;   

• ability to broadcast status / requests (8): this would allow individuals to publish 
their individual status (e.g., “heading to the incident site” or “awaiting instructions 
on how to proceed with…”), quick notes (e.g., “click here for CNN update on the 
storm:…”), or broad requests (e.g., “Red Cross in need of 100 extra cots. Can any-
one help?”). This is a Twitter1-like concept, but with a more controlled audience; 

• map sharing (7): by supporting collaboration with common/consistent maps, all 
collaborators have the same visual perception of the events; such maps should  
support annotations (e.g., ‘push pins’, text, free-hand drawing), overlays (e.g., pro-
vincial district lines), GPS-based positions of responders, geo-tagged photos and 
videos of the incident, and printable views; 

• audit trails (5): any information entered into the system should be logged and 
time-stamped for potential post-review or reconstruction of events; and, 

• a social networking capability (3): including personnel profiles, contact informa-
tion and areas of expertise. 

The analysis also suggests that any tool should respect the various levels of informa-
tion that might be shared (e.g. caveated or politically-sensitive information), support 
sharing with subsets of users/organizations in addition to community-wide sharing 
(i.e., need-to-know sharing), be broadly accessible through the public internet to ap-
propriate government employees (i.e., not blocked by firewalls) and external partners, 
and be subjected to usability testing as a part of the procurement or development ef-
fort. Note that by the nature of the semi-structure interviews used, we may not have 
covered all issues in the same amount of depth in each interview. As such, the priori-
tization suggested by the number of times a requirement was indicated by all  

                                                           
1 Twitter is an online micro-blogging service that allows sharing of text-based messages  

(limited to 140 characters) with other Twitter users from the general public.    
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organizations must be used with some caution. If not all features are to be included in 
a collaboration suite for the community, further investigation into the appropriate 
feature trade-offs may be warranted.  

3.2 Collaborative Themes 

Seven collaborative themes arose from the consolidated interview data which did not 
fit nicely into the workflow models: 

• organizations collaborate selfishly - all parties must perceive a personal benefit 
from the tool if they are going to use it; 

• key collaborative challenges are not unique to this community - differences in con-
text, terminology, and information relevance must be managed any time different 
organizations collaborate, thus it is worth examining common tools that have been 
successful in other domains; 

• everyone is busy - new tools must integrate well into existing workflows and have 
an overall positive impact on each organization’s efficiency and effectiveness; 

• personnel are diverse; new tools must be easy to use and ideally have applicability 
to user’s other tasks outside of inter-agency collaboration so that familiarity and 
proficiency can be gained; 

• collaboration naturally occurs using the ‘lowest common denominator’ tools - 
most interviewees referred to e-mail, BlackBerry/mobile devices, and phone as the 
most common mechanisms for communication during an emergency. This most 
likely follows from the fact that almost everyone has them and is accustomed to us-
ing them in other facets of their jobs/lives. Ideally, the government should raise the 
bar of common, government-wide tools by providing  capabilities such as chat and 
web conferencing;  

• specialized tools are a double-edged sword - while specialized (typically commer-
cial) incident management tools can be quite effective when used within an organi-
zation, they are naturally complex and require training and practice to develop and 
maintain acceptable levels of proficiency. For broad inter-agency collaboration, 
where users range from full-time emergency management personnel to volunteers 
with minimal exposure to tools until response-day usage, the community may be 
better served by more generic, simplistic, collaboration capabilities; and ,  

• information is not free - it is important to recognize that even when tools are in 
place to enable collaboration, there is no assurance that collaboration will occur. 
Information sharing will remain limited by organizational rules and boundaries, 
desire for a holistic team effort, and perception of personal gain. 

4 Towards a Solution 

Based on our requirements analyses, we believe that usage of a restricted-
membership, private social networking tool would satisfy many of the requirements 
outlined through our investigation (web portal, chat, status updates). In addition to 
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enabling new methods of inter-agency collaboration, we hypothesize that a communi-
ty-based social networking tool will nurture and build inter-agency relationships, 
further enhancing overall team effectiveness [6]. 

Social networking and related collaboration tools are currently utilized by many 
organizations, both internally and externally, and in the daily lives of the general pub-
lic. Common, freely-available tools such as MSN Messenger, Facebook, Twitter, 
Google Maps, and Google Docs offer much of the desired functionality, yet without 
the privacy or accessibility required by Canadian government entities for inter-agency 
collaboration. Comparable commercially available tools may mitigate the privacy and 
accessibility issues, but raise additional concerns about licensing costs (particularly 
for smaller communities with restricted budgets) and long-term product availability or 
vendor stability. With these issues in mind, we have begun investigating open source, 
self-hosted collaboration tool suites which may prove suitable in this environment.  

For instance, Elgg [7] is a flexible, configurable and extendable, social networking 
suite. Initial efforts to take advantage of its configurability, however, have highlighted 
the requirement to obtain more input from the user community. For example, an ap-
propriate organization of the various features has not yet been specified (e.g., place-
ment of a chat window within a larger display), nor is it clear how one emergency 
should be separated from another within the system (e.g., should a new discussion 
group be created for each emergency?). The interviews conducted thus far were de-
signed to focus on the underlying need and therefore did not delve into technology 
specifics. Thus, further community feedback will be required with respect to an ap-
propriate presentation of capabilities. As well, user input will be required to develop a 
‘concept of use’ for the final tool -  users will need to know when it is appropriate to 
use the tool and which tool components are best-suited to which types of information 
sharing or requests (e.g., chat versus a discussion area).   

5 Conclusions 

Using the inquiry and analysis processes defined by the Contextual Design methodol-
ogy to guide our research led us to the definition of requirements at an appropriate 
level. The usage of retrospective inquiry worked well, especially since many of the 
interviewees spoke about the same historical events. Our focus on discovering the 
requirements for a general capability (collaboration) rather than a specific, step-by-
step process was handled well by the CD methodology. Following development of 
work flow models for each organization, all interviewees were brought together for a 
final integrated meeting (which is not standard CD procedure) to review the complete 
set of workflow models; this additional step proved very worthwhile in refining the 
individual models. Finally, through this process we created a consolidated view of 
requirements for a broad user community, supported by inputs from multiple distinct 
organizations; there is indeed a benefit to be gained by new technology, and this re-
search effort has defined what capabilities that technology should include. Further 
community inputs are now required to determine the appropriate organization of and 
concept of use for these capabilities.    
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