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For sales and technical specialists in the customer front-line there are two 

imperatives.  Firstly, they need to respond rapidly to customer requests for proposals; 

for we know that the faster a bid proposal is presented to a customer, the more likely 

that customer is to engage in a positive way leading to a successful sale.  Secondly, 

they need to be more proactive in their customer relationships; not waiting for 

customers to specify what they want, but anticipating their requirements.  Beyond 

that, they need help both in managing their information and in their interactions with 

their information systems.  This paper describes how the ACTIVE project 

(http://active-project.eu) is developing technology to provide that help, and how the 

technology is being trialled in the demanding world of sales and technical support in 

the telecommunications industry. 

 

Intr oduction ï the three challenges of knowledge work 
 

The goal of our work is to materially improve the effectiveness of knowledge 

workers.  By óknowledge workersô we mean people whose work is to a large extent 

mental rather than purely physical ï which is an increasing proportion of people 

across the globe, and certainly the people upon whom the success of the global 

economy depends.  We have identified three areas where knowledge workers need 

help, and where technology is ripe to be applied to help knowledge work.  Firstly, 

knowledge workers need to share information better.  That means sharing between 

colleagues who are unaware of each other; the sales consultant in Cornwall benefiting 

from what his colleague has done in Yorkshire; or the technical consultant in 

Australia benefiting from what a colleague has done in Germany.  It means sharing 

documents, for example reusing parts of bid proposals.  It also means putting people 

in touch when the expertise of one can help the other.  This has to be done easily, 

without expecting people to spend time using an elaborate knowledge management 

system which requires information to be carefully categorised.  It also has to be done 

unobtrusively, without overwhelming people with information which is not relevant 

to their current needs. 

 

In fact, understanding the userôs current information needs is just what our second 

area of work is about.  We all of us work on a number of different tasks at any one 

time.  Salespeople work on different sales bids; technical people support a number of 

customers at any one time; and lawyers will work on a number of different cases.  We 

say that each person has a number of different contexts.  We need information to be 

prioritised according to our context.  Salespeople want to see the emails about their 

current customer at the top of the list.  When they go into their contacts database they 

want to see the current customer contacts prioritised.  The same applies when they 

view lists of folders and files; when they open files, e.g. documents and spreadsheets, 

in applications; and when they open web-pages.  When they do a search, they would 

like the most prominent search results to relate to the customer they are currently 

thinking about.  Besides this, managing our context is important to maintaining our 

productivity.  Continually switching context damages that productivity.  Of course, 
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sometimes we have to switch context; but when we do we need technology which 

helps us make that switch as effortlessly and quickly as possible, and saves the current 

context so that we can easily restore it. 

 

Thirdly, knowledge workers create and use informal processes.  We are not talking 

here about the formal business processes which are defined by the organisation and 

which the knowledge worker must follow.  They use these, of course; but they also 

continually make up their own ways of doing things.  When a salesperson prepares a 

customer bid there are certain things which he or she must do, for example get 

approval on pricing.  However, within the formal framework there is much which 

depends upon the salespersonôs expertise and previous experience.  For example, 

there are information sources and people to be consulted.  The experienced person 

knows óhow to go about thingsô.  Too often the less experienced person must learn 

this for himself or herself, because such knowledge is tacit, i.e. not written down.  We 

need to capture this tacit knowledge, so that it can be shared, reused and even 

improved upon by the collaboration of colleagues.  We want also to support people as 

they navigate these processes, by providing them with key information at each stage. 

 

These are the three themes which underpin the ACTIVE project, which runs from 

March 2008 to February 2011 and which is a collaboration between twelve 

organisations, representing leading commercial and research organisations drawn 

from seven European countries.  We are working from the beginning with the very 

people who will be using our technology.  We have three case studies, each one in a 

different sector.  In all three case studies we are starting by studying user needs, and 

then taking the results of our work back to those users, in order to validate what we 

have done.  This paper describes our work in a case study in the telecommunications 

sector with BT.  The two other case studies are in the consultancy sector, with 

Accenture
1
, and in the engineering design sector, with Cadence Design Systems

2
.  

The three case studies nicely complement each other, enabling us to thoroughly 

validate the work in ACTIVE.  More information about the project is given in 

(Warren et al, 2009). 

 

Understanding knowledge workersô requirements 
 

In BT the ACTIVE project is investigating the needs of ICT specialists, technical 

consultants, solutions consultants and sales managers within BT Business.  BT 

Business works with small and medium-sized businesses across the UK; everything 

from the shop employing a couple of people to a business with hundreds of people.  

The customer-facing BT people who work with the smaller customers are desk-based; 

those who work with the larger customer often spend three days out of five óon the 

roadô. 

 

We started our work, at the beginning of ACTIVE in the Spring of 2008, by talking to 

a sample of the kind of people whom we hoped would benefit from our approach.  We 

talked to the front-line customer facing people; to their immediate managers, who also 

spend much of their time with customers; and also to the senior managers.  From this 

                                                 
1
 Accenture (http://www.accenture.com) is a global management consulting, technology services and 

outsourcing company. 
2
 Cadence Design Systems (http://www.cadence.com) is a leader in the supply of systems for integrated 

circuit design. 

http://www.accenture.com/
http://www.cadence.com/
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we arrived at an understanding both of the strategic imperatives and also of the daily 

problems faced by the teams. 

 

The view from the top 

 

When we talked to the senior managers, their needs were clear.  Firstly, bid proposals 

need to be with customers more quickly; the quicker the bid is with the customer, the 

higher the chance of closing the sale.  This must not be at the expense of quality; the 

need is to rapidly generate high quality proposals.  This means reusing information 

from previous bids.  It also means putting the individual or team writing the bid in 

touch with those who have the expertise to help, perhaps specialist expertise in a 

particular technology applicable to that bid. 

 

Secondly, customer-facing people needed to be helped to be more proactive in 

interacting with customers.  Rather than waiting for a customer to present its 

requirements, they need to anticipate those requirements.  One way to do that is by 

understanding how a solution for one customer could be applicable to another.  

Someone in Harrogate needs to be alerted that a solution delivered by a colleague to a 

customer in Truro is just right for his own customer.  This isnôt just about dividing 

customers into sectors, and saying óthis solution works in the entertainment industry, 

or in engineeringô.  The affinities which drive customers to want similar solutions can 

be subtle; to do with organisation, geography, and ways of working.  Experienced 

salespeople understand this; we need to capture this understanding and use it. 

 

Information and systems 

 

With the technical specialists themselves, our work was organised in three phases.  

Firstly we undertook interviews with a sample of our trialists.  This was followed by 

ójob shadowingô
3
 to really understand how they use current technology and what their 

problems were.  Finally, we presented our ideas back to some of this community, to 

get their feedback.  As this was at an early stage and we had little by way of working 

prototypes, we did this in the form of concept demonstrators created in Powerpoint.  

At this stage we were primarily concerned with the reaction to the general principles, 

rather than the ólook and feelô, although of course we were interested in comments on 

this as well. 

 

This work confirmed the message which we were receiving from senior management, 

that finding and reusing information and getting hold of the right people to help is 

important to success.  We also found that some of our users are frequently switching 

context, where context for most of these users is defined, at least in part, by customer.  

                                                 
3
 Because our trialists were spread all across the U.K., we experimented with a novel technique for job 

shadowing.  Rather than being in the room with the person, we arranged a remote link so that we could 

observe the personôs on-screen work, hear telephone and other conversations, and also at appropriate 

times ask questions.  We used Microsoft Office Live Meeting to view the individualôs screen.  We also 

used  Microsoft Office Communicator  to listen to conversations and to ask questions without using the 

individualôs phone line.  Apart from saving considerable travelling time, this had the advantage that our 

presence could be less obtrusive than if we had been physically present in the room with the individual.  

This technique also potentially enables the observer to return to the same individual on different days, 

when perhaps he or she is in a different mode of working.  Where people spent time on the road 

visiting customers, we restricted our job shadowing to time spent in the office, usually in fact the 

personôs home. 
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Providing information in context, and helping people to switch context more easily 

would be valuable.  Some of the people to whom we spoke asked for the ability to 

download to their laptop everything (as far as is realistic) held centrally about a 

particular customer before going out to meet that customer.  To put this more 

generally, there was a need to download everything relevant to a particular context.  

They also thought it would be valuable to take account of their context when 

searching for information, both within the organisation and on the Web. 

 

Sharing information between colleagues using shared contexts was also thought to be 

beneficial.  We could imagine each user having a set of shared contexts and a set of 

personal contexts.  These shared contexts would facilitate the sharing of knowledge.  

Information created or categorised by different people in the same context is likely to 

be of common interest. 

 

When we talked to the senior managers about informal processes, they were 

concerned with the bid proposal creation process with which many of their people 

were involved.  Creating good quality bid proposals rapidly is seen as a significant 

challenge.  Steps in the process include locating previous similar proposals, 

identifying relevant information and key experts, and getting the proposal adequately 

reviewed.  A big challenge is to ensure consistency across a large multi-authored 

document. 

 

When we observed people working, we also found small informal processes which 

users perform on a repeated basis.  In particular, users were interacting with a number 

of different systems, and moving data from one system to another.  The role of the 

knowledge worker as an integrator between systems has been noted by Hill et al. 

(2006). Of course, in an ideal world there would be one system, providing one view of 

customer information and catering for all the userôs needs.  Whilst there is a constant 

effort to rationalise systems, saving cost and making life easier for the user, in the real 

world we all have to use multiple systems.  So helping to automate complex 

interactions between different systems would be another gain for users.  

 

The ACTIVE solution 
 

Knowledge sharing 

 

No doubt, then, that sharing knowledge is important to the success of our technical 

and sales people.  Sharing knowledge means sharing explicit knowledge which is 

already written down and tacit knowledge which is in peopleôs heads; the latter 

requires putting people in touch. 

 

Knowledge sharing is not a new problem.  It has been recognised as a problem for 

some time and many organisations have significant knowledge management 

programmes to encourage knowledge sharing.  One approach is for the organisation to 

simply give their employees a search engine to search all corporate information.  To-

date search engines have not worked so well in organisations as on the Web.  The 

success of Googleôs page rank algorithm on the Web is not easily replicated in the 

organisation because organisational information does not usually contain the rich 

inter-document links which are found on the Web.  Another approach is to provide a 

formal knowledge management system in which people place information in a 
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repository, at the same time classifying that information to encourage easy retrieval.  

Such systems can be useful.  However, they can also be time consuming to use.  The 

act of uploading and classifying information can take significant time; which means 

that it is job a often left not done.  Retrieving information also means understanding 

the particular way the organisation is organised in the repository. 

 

In the personal world outside the organisation an easier approach to sharing has been 

enormously successful.  The use of tags, to create so-called folksonomies or tag 

clouds, is used, e.g. to share web-pages with delicious (http://delicious.com) and 

photographs with flickr (http://www.flickr.com).  The same approach is now being 

adopted within organisations, and there are also attempts to achieve a synergy of the 

formal and informal approaches, e.g. [Hayman, 2007].  In ACTIVE, we are using 

ontologies
4
 to describe knowledge.  Specifically, we are looking at the use of 

lightweight ontologies, i.e. relatively simple ontologies.  These do not enjoy the full 

descriptive power which more complex ontologies have.  However, they are 

computationally simpler and they are adequate for our purposes.  We intend to 

provide an easy-to-use editor to create and edit these lightweight ontologies.  The 

editor is, of course, built naturally into the userôs applications and all the detail of 

what an ontology is and how it is used is hidden from him.  Moreover, if the user just 

wants to tag, then he is free to do so.  The system will learn simple ontological 

structures from the way in which tags are created and used. 

 

In Figure 1 a concept demonstrator, used to illustrate ACTIVE features to trialists, 

shows a user tagging a document.  The user can create his own tag.  The system also 

suggests some tags, e.g. based on tags used by others.  Users can search on these tags, 

on document content, or on both.  Figure 2 shows this.  

 

There are a number of advantages to creating tags and searching on tags, rather than 

simply searching on content.  A user is able to select as tags, words or phrases which 

are not in the document but which are particularly meaningful to that user and his 

colleagues.  Even where a tag already exists in the document, the choice of this 

particular word or phrase as a tag gives it a particular significance which may aid 

document recovery.  The use of recommended tags which have been used by others 

helps users converge on a common set of document descriptions which creates an 

increased understanding of the relationship between documents. 

 

                                                 
4
 An ontology is a formal knowledge model.  The use of ontologies has been developed by the artificial 

intelligence community and now forms the basis of developments in the Semantic Web.  Ontologies 

are formally defined.  Hence they allow not just the description of knowledge, but also reasoning about 

that knowledge.  The use of this approach greatly enhances information retrieval. 
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Context-driven information delivery 

 

Our observation of the way our technical specialists work has shown a variety of 

styles, in part personal, in part driven by the demands of the current work 

environment.  We have already observed that many of our trialists spend a great deal 

of time visiting customers.  Of course, when with a customer, each person is totally 

focussed on that customer.  However, when back in their offices many of them are 

switching constantly between different customers.  Typically this switching is caused 

by interrupts such as phone calls and emails.  We have hypothesised that, for these 

people, their current context will frequently equate to the customer which is the 

current focus of their work.  This hypothesis has to a degree been confirmed in 

conversations with trialists.  However, ACTIVE technology does not have any in-

built assumptions about what constitutes a context.  When we give the technology to 

our users we will see how they use it and what context means to them. 

 

Figure 3 shows how a user could change context explicitly (ómanuallyô).  We are also 

using machine intelligence techniques to learn when the userôs work has changed and 

it would be appropriate for the system to switch context.  This could be learned from 

the files he is accessing or the people with whom he is interacting via email or instant 

messaging.  The extent to which this should be done automatically, and the extent to 

which the context switch should be a recommendation requiring the acceptance of the 

user, are open questions to be determined in work with the trialists. 
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Figure 4 shows how context can influence the delivery of information to the user.  At 

the bottom right we can see the context manager which shows that the user has five 

contexts; four of these relate to customers whilst the fifth and current context 

represents a particular activity ï ódesign workô.  On the left, the user is opening a file 

in the word processor.  The four files shown are the most recently accessed files 

relating to the current context.  Below this, the user is able to access files in other 

contexts.  At the top right the user is accessing a wiki page, also relating to the current 

context. 

 

 
 

Informal processes 

 

We have already mentioned that the senior managers to whom we spoke were 

concerned with accelerating the bid proposal process and improving the quality of the 

proposal itself.  The bid proposal process is an example of a process which is 

relatively lengthy.  Although itself not formally described, it may contain within it 

references to formal business processes, e.g. to obtain the necessary authority at 

certain stages. 

 

Observation of trialists, on the other hand, revealed a number of short, informal 

processes, frequently to do with copying information between disparate systems. 

 

Our proposed solution is twofold.  We are considering the capability for users to 

explicitly define processes, which can then be óre-runô.  We believe this will be more 
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relevant to longer processes, such as the bid proposal process.  Figure 5 shows the 

user selecting the órecord a new process featureô.  Figure 6 shows the user at an early 

stage of recording a process.  The process is one for creating a bid proposal.  The user 

is in Microsoft Word and is opening a file which serves as a generic template for a bid 

proposal.  Note that at the bottom right there are buttons for órecordô, ópauseô and 

ófinishô.  Pause is provided because we assume that users may need to switch out of 

recording a process, and then to resume recording later.   
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Later on the user, or a colleague, can re-run the process whenever needed.  One open 

research question, to be resolved in work with our trialists, is whether a recorded 

process should run automatically; or whether the user should be guided through the 

process, remaining in control. 

 

The second part of our solution is aimed at those short informal processes which 

particularly have to do with the interoperation between systems.  We are 

implementing a óFactBookô which automatically simulates the paper-based notepad 

which many of our trialists keep on their desks.  Our FactBook is context-sensitive; it 

has a ópageô for each of the userôs contexts and at any given time the user sees the 

page associated with his current context.  Information can be added into the FactBook 

manually.  Information can also be added automatically, or at least semi-

automatically.  Figure 7 illustrates this.  The figure shows a typical spreadsheet which 

a technical specialists might receive from his or her line manager.  The spreadsheet 

shows information about business opportunities and the user has highlighted a number 

of these which all relate to a particular customer, Wilcox Sessions.   Natural language 

processing technology is used to identify key items of information which the user may 

need on later occasions.  This information is used to update the Wilcox Sessions page 

of the FactBook.  The degree of automation is a matter for experiment within our 

project.  It depends in part on the effectiveness of the machine intelligence 

technology.  It also depends on how much control users are willing to relinquish to the 

ACTIVE system.  In Figure 7 the system suggests information items for the 

FactBook; these may be new items or changes to the previous entries.  In any case, in 

the user interface proposed here, the user makes the final decision to update the 

FactBook. 

 

 
 


