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Abstract: We describe the concept of Web-based collaborative customer care and our experience designing a proof
of concept solution for a real-world customer. The paper describes the requirements for collaborative customer care
and the features of the implemented system. They differ from the requirements for work-group collaboration due

to differences in users, tasks and goals, and context of use. We also discuss the design process with a focus on how
particular design activities revealed key requirements for integrating collaborative customer care into the business’
organizational and information systems infrastructures. We found the use of concrete methods and artifacts to be
effective techniques for discovering design requirements for this new technology.
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1 Introduction

Synchronous collaboration tools have typically been
designed to support work-groups. For example,
consider shared writing tools (Ellis et al., 1991;

Olson et al.,, 1993) and shared whiteboard tools
(Bly, 1988; Greenberg, n.d.). However, as more

research with several real-world customers. We will
draw heavily on our experience with one customer,
mbanx — a division of Bank of Montreal, with whom
we worked with for about 15 months. We will describe
several aspects of our experience:

e The design process — System design involves
It involves

consumers gain access to the World Wide Web and as
businesses increasingly use the Web as a channel for
commerce, the Web has become a potential medium
for collaboration between a business and its customers.
As the Web offerings become more complex, there
is a need to supplement Web-based self-service
with human assistance on demand. Furthermore,
businesses are beginning to realize the importance of
human assistance in establishing and maintaining a
relationship with customers, and are exploring ways
of doing this over the Web (Conway, 1998).

For the past several years, we have been
developing a system to support collaborative customer
care over the Web. We have worked with
several customers in a joint research relationship
to better understand the business, technical and
usability requirements for collaborative customer care.
These requirements differ from those for work-group
collaboration due to differences in users, tasks and
business goals, the organizational context and the
information technology infrastructure.

more than technology design.
understanding the business, organizational, and
social context into which the technology is
integrated with the customer. In addition, the
design process includes many shareholders, and
needs to employ methods that are accessible and
comprehensible to all of them. We found the use
of concrete methods and artifacts to be effective
techniques for discovering design requirements.

The requirements for collaborative customer
care — We describe the features of
the implemented system, as well as the
requirements that could not be implemented
within the project time-frame. The description
of the requirements focuses on the functionality
from the users’ and organization’s perspectives.
A detailed technical description appears in
(Kobayashi et al., 1998).

The next section provides the background for
the development of the collaborative customer care

This paper focuses on the design of collaborative concept, a scenario of use that illustrates many of
customer care based on our experience doing jointthe capabilities of the resulting solution and overview
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of the solution’s components. This is followed by on the same telephone line as the Internet connection.
a discussion of the design process and the resultingShe asks how she can help. Iris explains that she was
requirements and features. We conclude with ‘lessonsthinking about getting a MasterCard, but was confused

learned’ that can be applied more generally. by all the choices.
Marianne takes lIris to the MasterCard choices
2 Customer Care page. She asks Iris a few questions to determine

We developed the k | ts of the vision f her credit needs. Marianne shows Iris the Midas
¢ develope € key elements of the vision 101\, astercard plan. Using the remote pointer, Marianne
collaborative customer care in 1995-96. They were

lated i ice d tration that (ﬁoints out the interest rate and annual fee. She
encapsuiated in a nice demonstration that was USeq,,jerjines the special frequent flyer mileage option,
to convey the vision to businesses. We used an

o ) . leaving a red trail of digital ink. Iris uses her remote
approach similar to th_e one described in (Wolf & pointer as she asks a question about the cost of the
Zadrozny, 1998) for bringing research technology to frequent flyer option of the card.
the marketplace. In order to understand the real Iris is convinced the Midas MasterCard is the
requirements for collaborative customer care and to

value to businesses, we entered into a joint researc bp '

agreement with mbanx, a direct banking division of Iik?allj St((a)r\;i:ab%: hgh:g;%?;'l::”ﬂ;g'r;neercul\c/)l';’r; r:]?q;s
Bank of Montreal. As part of this arrangement, Ian)::es atas nc%rgnizationindicatorembéddedinthe
we agreed to deliver a working prototype solution g y

that would be used in a limited pilot with real bank bf.ow.sefs title bar to see if it has turn_ed green. Once
customers. this indicator has turned green, Marianne is assured

From the initial seed of the demonstration that the two sides are synchronized. As Iris speaks,

prototype, the joint research and business team!\/lananne clicks a field in the form to begin entering

: I . L information. When she clicks in the field, a corner
identified goals, requirements, and applications of - . . :

. . .~ turns red, providing feedback to Iris that Marianne is
the collaborative customer care solution for online

banking (Fischer et al., 1998). The following scenario apoutto type mthefleld’. Inis T‘Ot'ces thatMarlanr_le hqs
: ) X misspelled her mother’s maiden name. She clicks in
illustrates the result of our efforts. It gives an idea of : ,

. that field (a corner of the field turns blue) and corrects
what we mean by collaborative customer care over the ' ine “\while filling in the address information
Web and illustrates the main features of the technology peting. 9 '

(see Figure 1). Then, we summarize the componentsms mentions that she is saving _to move from her
and framework of the solution deployed within the apartment to her own home. Marianne makes a note

) . ) in Iris’s customer record to follow up with a call from
bank’s environment (see Figure 2). .
a mortgage consultant next month to suggest ways Iris
2.1 Scenario of Use might be able to finance a home.

Iris Cashman opened a bank account two months ago. s
From home, she connects to the Internet and to the2'2 Technology Description

bank Web site with her modem. She looks at the Credit The collaborative customer care technology (known as
Card page to see what the online bank has of interest.CLIVE) allows a customer connected via a modem to
She notices an icon labelled ‘Ask us about our Magic speak and share data withGsR located behind the
MasterCards’. She remembers the last time she lookedbank’s electronic firewall (see Figure 2).

at the MasterCard choices; it was hard to figure out Customers connect to the Internet usil’s
which one was best for her so she didn't apply for any Internet access service. They run software that
of them. transmits voice and data over a single dialup line

Iris clicks on the icon and this pops up a new to the Internet access point (Zhang et al., 1998).
page asking her to wait until a customer service There, the voice and data are split apart. The data
representative @SR is found to handle the call. portion is routed over the Internet and redirected to
Behind the scenes, this search process is initiated.the collaboration server while the voice portion is
Within seconds, Iris is connected to Marianne Banks, routed over the telephone network. The collaboration
the bank’s credit card specialist. The ‘Waiting for server filters all bank Web page requests and forwards
a CSR’ page is minimized and Iris sees the original them to the bank’s Web server. Both of these
page from which she initiated her call. Marianne’s servers are on the Internet. The collaboration
Web browser displays the same document. She andserver scans the retrieved Web pages @nVvE
Iris are also able to talk over a voice channel carried comment tags and substitutes them with appropriate
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Figure 1: User interface features of CLIVE.

text and icons to showCLIVE information and plug-ins support the page synchronization and form
functionality. synchronization features GiLIVE.

When the user clicks th€LIVE icon or text
to collaborate with aCSR the collaboration server

communicates with the call handling process, located iy Cinaae Wb Berer  Berees ll Cari
at the computer-telephony integration server to find an -~ | - |
available representative. Once one is found, the two - ig ['=

voice portions of the call are connected by software e N

running at the Internet access point. At the same  =*™==
time, the collaboration server sends tt&Ra copy of o
the page that the customer was looking at just before
initiating the call. Both parties can collaborate on this
and any other pages. :
During the session, the collaboration server  Daaire e
replicates Web page requests from one party to the R s
other URL synchronization). Static and dynamic
pages are shared through a proxy-like process
managed by the collaboration server (Barrett & Figure 2: CLIVE solution architecture.
Maglio, 1998). This process forwards only one request
for the page to the bank’'s Web server and on behalf .
of the customer. When the response returns, the3 Des'Qn Process
process forwards it to the customer. It also cachesThe research agreement was made between the
the response on the collaboration server so that it caninformation systems (IS) organization of the bank
forward a copy to theCSR Secure Web pages are and our research lab. The actual project team
handled in a similar fashion except that secure sessionsnvolved people from several organizations of the
are established to process the request. bank, organized into two overlapping teams, the
While collaborating on a page, @LIVE plug- business team and the technical team. These teams met
in, hidden in the Web page, replicates form inputs, every other week for discussion and decision-making.
cursor positions, inking data, mouse clicks, and page Since this paper is concerned with design requirements
scrolling actions to the othe€LIVE plug-in. The from the user and organizational perspective, we will
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focus on the design process within the business team.vs. selection criteria. The cells of the table were filled
The business team included representatives from thein with the group’s evaluation of the applications on
bank’s information systems organization, marketing, each criterion. The&OC method had the benefit of
call centre operations, market research and training, asmaking the selection criteria explicit and caused the
well as, the authors and a project manager from our evaluation discussion to proceed in an orderly way.
organization. While more elaborate methods for representing design
This section gives several examples of methods rationale exist (Jarczyk et al., 1992), this approach
used to understand the requirements for collaborativewas easy for all team members to understand without
customer care in the bank’s environment. The processtraining.
was an iterative one, as the developers’ understanding The process of determining the criteria for
of the bank’s operations and the bank’s understandingapplication selection and the discussion evaluating
of the technology evolved. The design process the applications on the criteria produced a more
involved many other activities not discussed here. Our specific set of goals for the technology and project.

discussion has two main themes:

e There are requirements for the effective
use of CLIVE technology beyond those
features that directly support custon@sR
interactions. Many of these are needed to
integrate a new way of doing business into the
existing organizational and information systems
infrastructure.

Given the differing backgrounds and knowledge
of the team members, it was both effective
and productive to use techniques that
allow all participants to develop a common

understanding and a means to brainstorm
jointly. The techniques involved the use of

concrete methods and artifacts as vehicles for
team members to think and communicate about
the uses of novel technology and to discover
requirements.

3.1 Setting Objectives with QOC

The first task in the design process was to understand
and agree on the objectives of the project. It was
assumed that the system would deliver functionality
similar to that illustrated by the demo system. In
order to determine how the technology should be
modified and how it would be applied, we needed to
come to an agreement on the project goals. However
it proved difficult to move the discussion of goals
beyond high level statements such as “test the viability
of the technology and the value of the technology to
the Bank”.

We made better progress in identifying goals
and also functionality requirements when we focused
on the applications to be supported. We adopted
a modified version of th€OC (Questions, Options,
Criteria) method to structure the discussion (MacLean
et al.,, 1991). We used a tabular format in which
potential application options or tasks to which the
collaborative technology might be applied were listed

The vague concept of ‘value’ was translated into
the more specific application selection criteria of
increasing sales, market share, customer retention,
satisfaction, andCSR productivity. When thinking
about the specific candidate bank applications, the
team was able to articulate the goals for the use of
the technology. These criteria, thus, became business
goals for theCLIVE technology.

The selected applications include the following:

Customer acquisition. The goal was to enhance
the self-service function with collaborative
assistance on-demand (i@ustomer suppo)t
Collaboration would be used to make the
process easier and speedier for the customer, to
reduce input errors due to misunderstandings,
and to increase the completion rate for the
process, thereby increasing market share.

Determining the pay-back for doing various types

of business with the bank. This consisted
of what-if calculations that determined a
customer’s pay-back for having a mortgage,
savings account, loan or other types of
relationships with the bank (see Figure 1).
Collaboration would facilitate sales and
marketingas theCSR discussed the pay-back
for different services and products.

Overview of bank services. This consisted of pages
containing text and graphics information
describing the products and services.
Collaboration wouldgenerate leadsind open
opportunities for cross sellindi.e. selling a
customer who called about one product an
additional product).

Adding billers for electronic bill payment. With

collaboration, customers could view and point
to a list of billers while talking to theCSR

Without collaboration, customers needed to
specify billers in a separate telephone call;
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perhaps, disconnecting from their session to do explanatory material in the forms and to collapse
so. CLIVE was expected to facilitateustomer  several forms when theCSR was assisting the
serviceby making biller registration easier to customer. This would reduce the number of pages
use and more convenient. required and thus the wait time while the next page
) was retrieved from the server. The bank did not
- Many of the end-user collaboration features 4qopt this proposal because this would require either
in these applications had been incorporated in the naintaining two sets of pages or developing a different
demonstration and the challenge was to |mplementapproach to page creation that allowed the appropriate
themin_aworkingsystem. However, the businessteamIoages to be dynamically generated depending on
discussions suggested that a number of changes anghether self-service or collaboration mode was used.
additions would be needed for the technology, the Web another desirable modification was to enable the
pages and the bank work practices in order to meetcgr 1o perform the credit check in real time while
the bank’s business goals for collaborative CUStomercollaborating with the customer in order to complete

care. Some examples of these and the design processgfe process in one interaction. This was expected to be
used to elucidate the requirements are described in thepossible to do in most cases.

following sections. Many implementation issues were
also uncovered in the course of the technical team’s

\i\’ggg but these are discussed in (Kobayashi et al., into which Web collaboration was to be integrated.
)- Although we were unable to implement all of the
3.2 Call Centre Observations proposed optimizations to take best advantage of
In order to understand the Call Centre environment WeP-based collaborative customer care, the team
and work practices, we observed the customer gained insights into the work practice and technology

service representatives in action and followed up with "€duirements that could be applied in the future.
discussions with the Call Cen_tre manager. This led 3.3  Scenarios
us to formulate recommendations for changes to the
environment and work practices to effectively utilize We used scenarios to envision how business might
collaboration. We give an example for impact on the be conducted using th€LIVE technology. We
environment and impact on work practices based on describe two effects of using scenarios. One effect
our Call Centre observations. was to illustrate how the collaboration technology
We observed theSRwearing telephone headsets could improve an existing process, such as customer
and using two desktop computers (for access to acquisition. A second effect was to show how the
different systems). To maintai@SR productivity, it technology could radically transform the business.
was necessary for them to handle Web collaboration Scenarios were used to determine where the
calls as well as telephone calls. The introduction CLIVE icon or textlink would be placed for the various
of CLIVE technology would add another system and applications. Initially, some team members assumed
also an independent audio channel. Clead@gR an icon should be placed only on the top-level page for
productivity would be adversely affected if they had each application. This assumption was motivated in
to constantly change headsets and shift from system topart by a desire to minimize the number of pages that
system. While we were not able to solve the multiple would need to be changed. In order to meet the goal of
computer problem, we introduced some hardware improving ease of use for the customer, however, the
which allowed theCSRs to switch between the two icon had to be offered wherever the customer would
sources of audio without changing headsets. be likely to need help. In the case of the customer
Also, we observed that in the self-service mode of acquisition application, one could imagine a customer
customer acquisition, customers would fill out several starting tofillin the form in self-service mode, but then
forms containing substantial explanatory materials. A needing assistance at some pointin the process beyond
few days later, they received a telephone call from the top level page. We created detailed scenarios of use
a customer service representative to gather additionalthat concretely illustrated the need for collaboration at
information needed to complete the process. Before particular points in the applications. These scenarios
calling the customer, theSR typically did a credit ~ succeeded in convincing other team members of the
check. With the introduction of collaboration, several need for the multiple access points.
modifications to the process were desirable so that Scenarios were also used to illustrate hOMWNVE
collaboration would enhanc€SR productivity and could be used to sell more products and services to
sales. One modification would be to eliminate the customers. The&OC discussions revealed the goal

The Call Centre observations gave us a concrete
understanding of the environment and work practices



6 Human—Computer Interaction — INTERACT'99

to increase sales to customers. We suggested thapurchases). Thus, optimizing collaboration on Web
Web-based collaboration had the potential to turn browser contents resulted in a powerful yet simple and
service interactions (e.g. pay-back application) into comprehensible tool for customer care.

sales opportunities by enabling ti&SR to propose Ease of use and ease of comprehension were
new products and to show the information to the important for other reasons. Collaborative customer
customer.  To illustrate this potential value, we care is a novel service for customers. Unlike work-
presented several detailed scenarios using the bank'roup members, who may be willing to invest some
Web pages. However, the Call Centre observationstime in mastering a powerful collaboration tool, bank
revealed that sales and marketing operations werecystomers have little motivation to learn a tool that
largely separated from service and support operationsthey will use casually and infrequently. In view of
(handling customer problems and inquiries). In fact, this, simplicity rather than power was an important
to implement some of these scenarios, it would be goal in the design of the customer interface. Instead
necessary to retrain Call Centre personnel, changeof having only a single pointer or requiring users to
work practices, and support session transfer to anotheryse a turn-taking protocol to attain floor control as in
bank specialist. This was beyond the scope of the NetMeeting, each party has their own coloured pointer
project. Instead, the team decided that@s®Rshould  which they individually controlled; red for theSR

use information gathered while coIIaborating with the and blue for the customer. Each party is able to see
customer to generate leads for referral. Looking the other party’s pointer. The voice channel could
beyond the research project, the scenarios revealedhiso be used to allow the two parties to negotiate their
valuable insights into the technology, work practice actions. When either or both parties are interacting
and organizational requirements for future businesswith a form field, both parties are aware of this

transformations. because coloured marked corners appear in the form
_ field that they are working with. As well, we did
4 ReqUIrementS not provide the customer with the sharing control

panel which provided options for switching between
pen and pointer, clearing ink, refreshing ink, or to
disconnect from a session. We decided that it was
better to let theCSR act as the control surrogate for
the user because tlgsRreceived formal training on
the technology and would be more familiar with the
technology through frequent use ©fIVE.

Another requirement was to make system
constraints transparent to users (Beaudouin-Lafon &
Karsenty, 1992). Latency and asymmetry in the users’
connections existed due to differences in the way
the customer andSR were connected. To ensure
4.1 End User: Features that collaboration proceeds naturally, awareness tools

Our conception of collaborative customer care Were provided. The synchronization indicator on
supplements a bank’s existing self-service Web site the browser title bar (see Figure 1) kept each party
with human assistance on demand. The object of abreast of when their pages synchronized. A message
the collaboration is the content of the Web browser. Pox popped up when one party navigated to another
This is different from generic application sharing for page to remind them to wait until both sides were
work-groups. First, full screen sharing is not required synchronized. Finally, when theSR highlighted

as only the browser's content needs to be shared.things to the customer with a pen, the ink trail would
Second, sharing the browser content means sharingchange colour as it was echoed to the customer.
a small number of application objects (i4rRL fora ~ Latency and asymmetry in users’ connections may
page, page’s contents including form fields) but not a @lso exist in some work-group environments, and
bitmap of the browser window. This makes sharing similar feedback may be desirable.

more efficient due to lower bandwidth requirements. The last end-user requirement was to design for
Third, the operations that the users would perform casual use and errors. This was particularly important
in a collaboration are few in number (i.e. navigation for customers because of their infrequent interactions
and form submission) but quite powerful in their with CLIVE. We describe two instances where this
effect (e.g. sign-up online, what-if calculations, make was necessary. The first instance occurred when the

Three sets of requirements surfaced from the design
meetings and the observations at the Call Centre.
They correspond to the user, organizational, and task-
specific elements of integrating Web collaboration into

a self-service banking Web site. A number of the end

user features differ from those required for work-group

collaboration due to the characteristics of the users
and the activities to be supported. The organizational
and task-specific elements of collaborative customer
care raised requirements not found for work-group

collaboration.
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user clicked to collaborate with@SR A ‘Waiting for customers went directly to the bank’s Web server and
CSR page popped up and remained up untisRwas did not have the additions made.

found. This page gave guidance to the customer about Scenarios were also effective in surfacing the
what was happening, what they should and should pani's Web design goals. Initially, we had created
not do, the hours of service and disconnecting from eyplanatory text forCLIVE that integrated with the
the call. The second instance occurred when eitheriayt in the bank’s Web pages. However, on seeing

party inadvertently clicked on GLIVE link oricon e text, team members from the bank declared it
in the midst of a session. If this occurred, a messageyg |engthy. In their experience, users were unlikely
popped up to remind both sides that they were alréadyyg read it all. In fact, they preferred a consistent
in a collaborative session. We found this to be a identifying ‘catch phrase’ similar to an identifying
necessary precaution because there was no speciginage button folCLIVE. The image button appeared
visual appearance on the hyperlink or image icon 10 i, the same location, alongside the main menu located
indicate the collaborative session. The bank did not ;, 5 standard place on the pages. Using one of

want to maintain separate appearances for being in andpeir own design goals (to provide information about

not being in a session. bank services), we were able to convince them to add
4.2 Organizational: Call Centre and severalCLIVE application-specific information pages.
Work Practices Integration The additional Web pages explained, for instance, the

collaborative customer care service and listed the bank

One of the bank goals revealed in 9@Cdiscussions applications supported by the service.

was to improveCSR productivity. They wanted the
CLIVE CSRto handle Web collaboration calls as well
as regular telephone calls. This way, tGeR did

not idly wait for CLIVE calls when regular calls
were waiting. CLIVE calls were routed through a
call handling system independent of the one used to
route telephone calls. In order for the two systems

5 Concluding Remarks

In this paper, we presented the concept and business
solution for Web-based collaborative customer care.
o i They were developed through a joint design process
to know about the availability of &LIVE CSR it in’ 4 real-world bank, seeded by a demonstration
was necessary to link the status information and o oiotvne. We used concrete methods and artifacts,
call handling capabilities of the two systems. This e 6ocand scenarios, during the design process to
way, productive and efficient use of CLIVE service g out user, task, and organizational requirements
representatives were ensured. for collaborative customer care. The use of concrete

Thi_s requirement necessitated that MBIVE design methodologies was instrumental in helping
CSRlogin before they could handteLIVE calls. They the design team develop a common understanding
did this through the Call Control and Status panel ;.4 a2 means to brainstorm jointly.  The team

that appeared on a third computer provided to handle \oo4ed to consider not only technology issues, but

CLIVE calls. This panel prowde_d information abogt also to understand the business, organizational, and
the CSR call status (e.g. unavailable). - As well, it = gq0ia context into which the technology was to
prO\_/lded contrqls for allowing th€SR to become be integrated. Only when technology and work
available/unavailable to take a call and to logout. practices co-evolve do we create a solution that will
4.3 Task: Web Site Integration integrate effectively into the business’ organizational
At the outset of the joint research project, it was andinfor.mation systemsinfrast(uctures. We discussed
understood that the integration @LIVE into the the requirements for collaborative customer care and

bank’s Web site would minimally impact its operation. how they differ from work-group requirements.

More importantly, CLIVE capabilities had to be The insights obtained in an extensive joint
integrated into the Web pages in a way that resulted research partnership are being incorporated into a
in only one set of pages that would work fGLIVE product offering being developed by our customer

and non€LIVE bank customers. As well, the Web care organization. In addition, our work with other
page changes had to be cost-effective since this wasbusiness partners has shown strong support for the
contracted to a third party. These requirements wererequirements presented here. These engagements have
met by embedding comment tags and attributes into hinted at other requirements (e.g. call transfer, three-
the relevant Web pages. The collaboration serverway conferencing) and issues to pursue in the future
substitutes the tag wittHTML code that displays (e.g. limiting collaboration to segments of a Web site,
text and/or images tGLIVE customers. NOIGLIVE sharing applets, requiring form input by the customer).
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