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An  ImagePlus" ma 11 use  program  (IUP)  was e8 inte  :tab- 
lished 6 IBM to assist  users-inside  the  company with 
their initial application  selection  and  their  training,  pro- 
cedure  definition, and prototype system installation, as 
well as their initial use  of the system  on a  regular 
working  basis.  This  paper  discusses  the  experience 
gained from  identifying,  selecting,  and  preparing  sev- 
eral  areas within IBM  for  an  Imageplus  system.  The 
experience  begins with establishment  of IUP objectives 
and  guidelines,  continues through  the  account  nomina- 
tion and  selection  process  used to identify and  select 
the  application, and  ends with identification of the jus- 
tification or  business  case  process  and  some  of the 
major  elements  considered in the justification for  the 
purchase  of a system. A  detailed  description  of  several 
internal  operations  that  have  installed  an  Imageplus 
system is given. In  conclusion,  Imageplus as  an appli- 
cation enabler  is  discussed. 

T oday's  image  processing  technology  provides 
cost-effective  system  solutions  for the improve- 

ment of paper-intensive  business  procedures.  With 
paper-intensive  procedures, the flow  of paper  docu- 
ments is  a  major  factor in determining the amount 
of time  required to complete the processing of infor- 
mation  in an enterprise and thus to amve  at business 
decisions.  Paper  handling  lends  itself to lost,  mis- 
placed, and misfiled documents (papers) and can 
inject  errors into a  paper-intensive  procedure. The 
ImagePlus'"  system can improve the quality of the 
procedure by decreasing the number of errors inher- 
ent in the handling of paper, thus improving the 
"information flow speed" in a  procedure. The time- 
liness  with  which information enters into the deci- 
sion  support  system  is  improved,  leading to more 
timely  business  decisions. 

Business  procedures tha tt involve  assets  such as con- 
tracts,  invoices,  legal  records, patent and copyright 
records, or chemical  records,  for  example,  represent 
the  revenue of a corporation. Handling  such  records 
in electronic  form  through  image  processing  im- 
proves the quality  of  a  procedure by decreasing the 
number of  misplaced or misfiled  papers, and short- 
ens the time  for  accessing information from hours 
and days to seconds and minutes.  Electronic  records 
also  permit  better  management  of  procedures 
through  improved  auditing and automatic work 
flow. 

The  growth of business  has  been  accompanied by 
increases in the volume of paper to the point where 
using  paper  has  become an impediment to automat- 
ing the business  procedures  any  further.  Processing 
a  transaction  often  involves the use  of one or more 
coded data, or computerized,  applications in con- 
junction with  paper  documents.  Using  paper  with 
coded data applications  also limits the possibilities 
for automation that are practical or that can be 
justified  for the coded data applications.  ImagePlus 
provides not only  a  cost-effective  means  of  reducing 
or eliminating the use  of paper, but it also  unlocks 
opportunities to improve the automation of  associ- 
ated  coded data applications. 
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Numerous business procedures exist in IBM that in- 
volve the use  of paper to a  varying extent. Within 
IBM we are  using the ImagePlus products to automate 
paper-intensive portions of selected  key-asset  busi- 

Only keyasset line-of-business 
applications are  selected 

for the  program. 

ness  procedures. Our objective  is to improve user 
satisfaction by improving the efficiency and effec- 
tiveness of these  selected  business  procedures. 

This paper contains a detailed description of  several 
applications used inside IBM for  which an ImagePlus 
system  has  been ordered or installed. They include 
the contracts management application for the IBM 
US Marketing & Services  Business  Systems Contract 
Management organization, the import and export 
records management application for the Interna- 
tional Purchasing Office, the research and develop- 
ment application for IBM US Marketing & Services 
Business  Systems  Research and Development, and 
the applicant-for-employment records management 
application for Personnel Records. 

ImagePlus  internal  use  program  objectives  and 
guidelines 

An  ImagePlus internal use  program (IUP) was set up 
in IBM during the early  ImagePlus product availabil- 
ity  period. With the implementation of this program, 
the following  guidelines and objectives  were  estab- 
lished to ensure that the product would  be  utilized 
in selected internal areas, or accounts, where the 
resources  for its use  were  available. 

The objective of the IUP is to have  a means to work 
with  users in internal organizations to the point 
where the ImagePlus  system is installed and running. 
At this point, their education and training is consid- 
ered complete. Thus, they can execute the phase  of 
installation leading to full-scale production on a 
regular  basis and act as a  focal point for  image 
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processing  knowledge at their site and for the iden- 
tification and implementation of other ImagePlus 
applications. 

Organizations selected must have  executive-level 
support. Such support is a critical and necessary 
element to ensure that management is informed of 
the project status and is  responsible  for commit- 
ments and expedient  decisions. 

Only  key-asset  line-of-business applications are se- 
lected. The efficiency and effectiveness  of  these ap- 
plications has an immediate and direct effect on 
delivery of IBM products and services to IBM’S cus- 
tomers, thus directly  affecting customer satisfaction. 
Because  these  key-asset procedures are important, 
the measurements for the flow  of their applications 
and the flow  of paper within them are readily  avail- 
able. Having the measurements contributes to the 
timeliness  with  which the justification can be com- 
pleted.  These important applications are auditable 
at the overall procedure level and  at  the individual 
department level. 

To meet  these requirements, the individual depart- 
ments keep  a  copy of their input and  output in the 
form of paper document file folders. The file folder 
may  also contain papers that were used in decisions 
and  that are necessary  for the identification of audit 
trails. The file folder  may further contain computer 
printouts from  coded databases, forms, image doc- 
uments, signatures, and quality check-off  sheets. The 
computer printouts are kept in the file folder  because 
the databases from which they were  generated are 
large. Thus, archiving snapshots of the database is 
not cost-effective.  An example of such a database is 
one containing product prices. 

The file folders are maintained in  an organization 
referred to as  a data bank. The  data bank also 
registers  new documents and retrieves file folders on 
request. It has  records management and retention 
responsibilities.  Each new document coming into 
the organization is  registered  in the data bank. This 
registration  process  may  involve  receiving mail from 
the mail room, opening the mail, removing the 
contents, visually scanning the document for content 
and then, based on content, keying the keywords as 
search arguments into a relational database. The 
system then records date, time, and point of receipt 
for the document. Next, the distribution list  is deter- 
mined on the basis  of document content  and iden- 
tifies the number of copies that are made and distrib- 
uted. Thus, the copies  exit the data bank and enter 
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into the active  work flow (also  referred to as in- 
process  work)  of the organization. The original  doc- 
ument is maintained in a file  folder in the data bank 
where  copies are provided upon request. 

Organizations  selected  must  have  a  paper-intensive 
procedure and the skilled  resources  necessary to cost- 
justify new products.  Also,  they  must  have the skilled 
resources to identify their procedure  before and after 
the ImagePlus starter system  is  installed and  to install 
a  prototype  system and integrate  it into their appli- 
cation.  End-user  procedure  knowledge, 11s or system 
integration  skills,  and  ImagePlus product knowledge 
and skills  are  required  within the organization. 

Account  nomination  and selection process. The fol- 
lowing  paragraphs  identify the activity and sequence 
of events we performed in starting up several internal 
IBM accounts. This process  was  developed  through 
actual experience and use. 

Accounts  interested in using  ImagePlus  first contact 
the IUP project  manager. In a  telephone  conversation 
the application  is  discussed and verified to be a 
potential  ImagePlus  application.  An appointment is 
made to visit the site,  meet the group that will be 
using the application,  present  a  course on ImagePlus, 
and tour the area where the application  is thought 
to apply. 

ImagePlus  101  is the name adopted for the course, 
which  varies  from one to four  hours,  depending on 
the number of questions and the size  of the audience. 
The course  is  taken  largely  from  chTpter one of the 
IBM Imageplus Presentation Guide and from the 
IBM Imageplus Justijication Guide, the latter of 
which  is  provided  only to the internal accounts that 
will  use  ImagePlus. 

At the first  meeting  with the group, the IUP objectives 
and guidelines are presented  with the sequential  steps 
that provide  guidance on how to proceed. The steps 
are identified in Appendix A.  We ask the group to 
read  chapter one in the presentation  guide and to 
review the justification  guide,  which contains the 
forms and questions that assist in identifying the 
application, in presenting the business  case, and  in 
system  sizing.  These publications have  proved to be 
an excellent  aid in facilitating the teamwork that 
brings  together the disciplines of  system integration, 
project  management, and application development 
and the end-user  process  knowledge  for  a particular 
business  application. As an example,  some  of the 
typical questions and forms contained within the 
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justification  guide  address,  from an end-user’s  per- 
spective,  how  many times a particular document is 
used and retrieved  per  day.  From the system  integra- 
tion or 11s perspective, the questions translate into 
system communications and storage  requirements. 
At the end of this visit  we tour the end-user  work 
area  for  each of the potential applications. 

By the end of the first  visit, the group has  been 
advised that the cost-justification  phase  is approach- 
ing and will require the time and talent of their 
organization.  Therefore,  management and executive 
support are needed.  Executive commitment is  nec- 
essary to allocate the people  resources  for  each  of the 
required  disciplines and to anticipate purchasing an 
ImagePlus  system.  People  will  be appointed to make 
up the ImagePlus  project  team.  A  team  project man- 
ager  is appointed and is  responsible  for  all commu- 
nications to the IUP program  manager and for  all 
communications within the team’s own organiza- 
tion. 

Throughout the application selection  process we  fre- 
quently  review the key ImagePlus application selec- 
tion  list  of questions that are given in Appendix B. 
This quick reference  list  of reminders was  developed 
from actual use. 

Over the next few  weeks the people  with the appro- 
priate skills are selected and form the ImagePlus 
project team. Then the second  visit to the site  is 
scheduled, by  which time the team has  reviewed the 
potential application, discussed its value to their 
organization, and obtained executive  approval and 
support. During the second  visit we attempt to select 
a  starting point within the overall  application.  With 
procedures  involving numerous departments, the 
purpose  is to find  when the paper documents first 
amve in the corporation. From this point of  origin, 
the paper flow is  briefly  mapped through the depart- 
ments to identify  service  units, to the point where 
the paper  processing  is  completed and the paper is 
archived.  When the flow for the procedure  is com- 
pletely determined, the most  likely  place to use the 
ImagePlus starter system  is  identified  within the 
overall  procedure.  Typically, this system  will  replace 
the paper document file folders in the data bank. 
This initial application  is  a starting point that serves 
to be  productive and  to assist in putting the organi- 
zation  on  a  learning  curve. This prototype system  is 
extendable  (preserving the investment of the orga- 
nization) to provide  for future requirements such as 
remote communications and new product and tech- 
nology  enhancements.  At this point the major  ele- 
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Table 1 Reduction of paper  storage  costs 

Amount of oo&e storage space is a 
determining factor 

ments in the business  case are known and quantified. 
The ImagePlus starter system  is  configured and sized. 
The business  case is complete when  executive ap- 
proval is obtained. The information-gathering activ- 
ity  for individual elements within the business  case 
is completed to a common-sense level and is not an 
exhaustive  exercise. The  intent is to bring the oppor- 
tunity to a decision point in an expedient manner 
and to meet the needs of the business. 

Training is provided by the ImagePlus  system  design 
and implementation classes and given to  an end- 
user  representative and technical representative, se- 
lected  from the ImagePlus  project team. These 
classes  provide the opportunity for the students to 
verify their application. 

The ImagePlus  project team develops a system in- 
stallation plan to ensure that the system  is ordered 
and installed and that the physical environment 
meets the system requirements. 

Most  of the internal applications reviewed to date 
are characterized by end users  who are professional 
administrators. Judgment is  used in their daily  work 
and may  involve the use  of one or more coded data 
applications. The emphasis on the use  of  ImagePlus 
is to remove the drudgery from the end-users’ work 
that is directly attributable to the handling, move- 
ment, and inherent delays in  the use of paper. In this 
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environment, the ImagePlus starter system  is  first 
used to service a department. Then the department 
becomes the teacher for the remainder of the orga- 
nization. The automation of a manual process within 
the organization becomes a standard for other meas- 
ured and planned improvements. 

Justification phase. During the justification phase 
we define the major service units within the current 
and new  process, the major business  case elements, 
and the initial ImagePlus  system  topology. 

We approach the process flow  of an application from 
the view that paper represents key-asset information 
and that  it flows through a process similar to  that of 
goods on a production line. The output of the proc- 
ess, in the form of information, enters into  the 
decision support system  of the organization and has 
value  associated  with it. With image  processing, the 
inherent delays in the use  of paper can be reduced 
or eliminated, thus improving the timeliness of the 
decision support system and reducing the need to 
make  risky  decisions. 

Our business  cases emphasize the initial application 
and its displaceable  costs. The follow-on extensions 
to this system,  as they relate to the application, are 
also  developed in the form of scenarios or as a “view 
of the future.” This method provides assurance that 
the investment will be preserved  with  new technol- 
ogy and application advancements; also,  these  exer- 
cises  provide the view  of an initial investment to 
which  logical extensions can be made as they are 
developed. 

The business  case  exercises  have  consisted of  first 
identifying the objective elements, listed in Appendix 
C .  This set of elements makes up the displaceable 
costs that are visible and easier to quantify than  the 
subjective  elements.  Following  is an example of 
some major displaceable elements that were ad- 
dressed. 

Reduction of on-site paper storage  costs (Table 1): 
After the file folder  is  closed  (processing  is com- 
pleted, and the folder comes off the active  work 
queue), such  as  when the conditions of a contract 
have  been met, the frequency of  access  will  also 
decrease. For some  period of time  up to two  years, 
the paper  is  kept on site. As this paper ages, its 
frequency of  access  decreases, and  it is  moved to 
off-site storage. With Imageplus, on-site paper 
storage  is  reduced or eliminated because the image 
data are available on line. 
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The time required to retrieve information on pa- 
per  from the data bank can be determined by 
surveying the end  user, and the frequency of  re- 
trieval  is  usually maintained in the statistics  main- 
tained by the data bank  manager.  With  ImagePlus 
the image data are  available on line, thus reducing 
the retrieval  costs and improving the rate of infor- 
mation flow. 

Reduction  of  off-site  paper  storage  costs  (Table 1): 
Paper  files are usually  archived off site but within 
close  proximity to the place of business  for  speedy 
retrieval. If the place  of  business is in an area of 
high-cost  real  estate,  paper  storage  costs are cor- 
respondingly  high.  With the availability  of  on-line 
image data, the storage  cost  is  reduced  because the 
paper can be maintained in an area of  less  expen- 
sive  real estate when it is  necessary to keep the 
original  paper.  For  applications  in  which it is not 
necessary to keep the original  paper,  paper  storage 
and retrieval  costs are eliminated  beginning at the 
point  in the process  where the paper is scanned. 

Most  line-of-business  applications are under pres- 
sure  for  quick turnaround time,  requiring the use 
of expensive  overnight  mail  delivery to move  pa- 
pers  quickly.  Networks  for  transmission of image 
data may  reduce  these  costs and improve the rate 
of information flow. 

In complex  paper-flow  processes it takes time to 
manually  track  down and locate  a  piece of  work 
that is  in-process.  With  ImagePlus  work-flow man- 
agement, the location of in-process  work  can be 
determined by a  system  query.  As paper flows 
through the service  units,  completion  is  identified 
by a  check  mark on a  paper or by making an entry 
into a  relational  database.  With  ImagePlus this 
action  is  automatically  performed by the system, 
complete  with  time stamps and routing  informa- 
tion that is  available  for  process  management  re- 
porting. 

The above  description is intended as an example of 
areas  within the business  case that we have  consid- 
ered.  In  most  situations, the measurements  for the 
objective  elements  are  already  available or can be 
easily  determined by a  simple  task  analysis  such as 
described  in the following  paragraph. 

What  is the length of time  required to retrieve  a 
contract  from the data bank? The subtasks  are: walk 
to the data bank, complete  a  request  form and place 
it in the  in-basket of the data bank, then return to 
the place  of  work.  After the designated data bank 
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retrieval time has  passed, return to the data bank 
and obtain the copy, and return to the place  of  work. 

If an organization can apply  metrics to the value of 
information  in  relation to time  for one of their 
operations, the improved  rate of information flow 
can  also  be  used  as an objective  element in the 
business  case. We  have found this set  of  metrics to 
be application-dependent. To develop the scenarios 
for  these  metrics, we use the question:  What  is the 
negative  value  of  a  lost transaction? In other words, 
what  is the cost of a  lost or misplaced  invoice or 
contract? The loss  of the paper document is a  direct 
loss  of  business and therefore  lost  revenue. The 
question  is,  what  is the value in improving the turn- 
around time for information, thereby  improving the 
time  within  which the information is  available  for 
business  decisions?  Improved information flow con- 
tributes to the quality of decisions,  thereby  reducing 
risk. 

Our findings  have  determined that in processing 
applications  organizations do not copy and archive 
a  paper  copy of the original  paper.  With  ImagePlus, 
the  key-asset data can be archived on a  second  copy 
of the storage  media and stored off site  in  a  vault. 
Thus, the data management  portion of the disaster 
recovery  system  for an organization  is  improved. 

Contract  management  application  description 

The contract  management  business  procedure of 
IBM’S US Marketing & Services  organization  is  re- 
sponsible  for the effective and efficient  processing  of 
IBM’S customer  contracts.  Figures 1, 2, and 3 depict 
an overview  of term  lease  agreement (TLA) process- 
ing,  which  is the first  production  application  using 
ImagePlus  within the contract management  proce- 
dure.  Figure 1 illustrates  today’s  paper  process, and 
Figures 2 and 3 show  use  of  ImagePlus  first  within 
the local term lease department and then as the 
strategic  method  for  remote  branch  offices. The stra- 
tegic  system  will not only  provide term lease  proc- 
essing but will  also provide  a  records  management 
system and support numerous ImagePlus  applica- 
tions. 

In today’s  business  world one of the key drivers to 
continued success  is the ability to produce,  distrib- 
ute,  process,  retrieve, and store  paper  efficiently. IBMs 
contracts are  produced,  signed,  processed,  distrib- 
uted, and retained as paper  originals and copies. This 
paper  process  has  become  a  major inhibitor to busi- 
ness  efficiency and growth.  Paper  volumes continue 
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Figure 1 Asset  management TLAllPA processing 
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Figure 2 Asset  management TLAllPA processing-tactical  image  installation 
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to grow with many duplicates stored in multiple 
locations. In addition, legal requirements cause con- 
tinued growth in storage and retrieval  expenses. 
Imageplus  promises to provide  a  cost-effective  alter- 
native and allows Contract Management to expand 
beyond the boundaries of  where  all  of this paper is 
located. 

Business problem  being  solved. The Contract Man- 
agement  people  began an effort in August  1988 to 
identify methods to improve the distribution and 
retention of paper within their organization. To ad- 

The  advantages of  Imageplus  are 
derived  from  the  capability 

of  storing  information 
in  its  electronic  form. 

minister  a  typical customer contract a  paper file  is 
created,  which includes paper copies or originals of 
signed contracts, supplements, customer correspond- 
ence,  invoices, and supporting documentation of any 
kind that might  be  needed to ensure complete man- 
agement. For most files these contracts are kept in 
the branch offices that create them, and the infor- 
mation they contain is  difficult to access from other 
branch offices or locations. Data contained within 
the contract is  loaded into  data processing  systems 
to track  fulfillment and to bill  for products and 
services  rendered. 

In many cases, to provide control for  key-asset  pro- 
cedures such as term lease  processing or for  a na- 
tional account where many branch offices may  be 
involved, the complete paper file is  mailed to a 
central headquarters department for  processing. In 
this case,  a  copy  is maintained in the branch as well 
as in the headquarters department. Since the branch 
can no longer view the current file, good communi- 
cations must exist to ensure timely processing and 
notification. 

The  June 1988 announcement of Imageplus pro- 
vided the approach that was needed to truly revolu- 
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tionize the way business information is stored and 
processed. The advantages of ImagePlus are derived 
from the capability of storing information in its 
electronic form. It allows simultaneous access to the 
correct level  of information for  all  users. Multiple 
copies are no longer  needed.  Mail  costs and delays 
are eliminated or reduced. All additions to the image 
file are immediately available to all  users. Multiple 
location retention is no longer  necessary, and the 
cost  of paper storage  is  reduced or eliminated. 

In addition, the processing  workload can be  balanced 
by allowing the file contents to be  worked on at 
many locations, not just at the location where the 
paper  resides. Today, personnel must be  moved to 
the paper to handle peak  workloads. The contracts 
management operation has unique workloads that 
peak at the end of each month  and also during 
November and December of each  year; thus the 
improved portability of the procedure can have  high 
value. 

Integration  approach. The contracts management 
procedure spans many different locations and orga- 
nizations. We choose to start with  a  small part of the 
business procedure, preferably  self-contained within 
one department, rather than integrate Imageplus 
into the line of business, determine how  best to 
utilize it, and then put  it  into use  globally. 

The processing  of term lease  agreements or contracts 
was  selected to provide  a  pilot installation of 
Imageplus.  Activities of the procedure were  reviewed 
in detail, and line-of-business personnel were in- 
volved to determine the applicability of  image  proc- 
essing for the line of  business. 

Term lease administration  process  description. Term 
lease administration provides administrative support 
for the IBM Credit Corporation, a  wholly  owned 
subsidiary of IBM that is a third-party financier. The 
application is distributed across  different locations 
and organizations. It begins in an IBM branch office, 
where customer proposals are negotiated by market- 
ing  representatives.  When  a  proposal  is accepted, a 
contract is  signed and then preprocessed by account 
administrators. This preprocessing  consists  of  pro- 
viding  necessary information such as credit, pricing, 
and customer demographic data. Once this infor- 
mation is  assembled into a paper file, it is  mailed to 
a  centralized  processing location. 

The two  key primary functions of term lease admin- 
istration are to generate applicable  billing  for all IBM 
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Credit Corporation lease contracts and maintain the 
contract files for all processed contracts. Major ac- 
tivities include time-stamping, logging receipt of con- 
tracts, providing  billing,  billing adjustment, accounts 
receivable  processing, and management and storage 
of the contract to the end of the lease, and finally, 
archiving the completed contract. 

Measurement of the current business unit  procedure. 
To establish  a benchmark measurement for  perform- 
ance improvement, the business procedure was 
mapped in detail with  each  activity timed. 

After three months of using the pilot  system at 
production level, without using paper, each  activity 
is timed and compared against the benchmark. Per- 
formance improvement conclusions can then be 
drawn and a  decision to continue with  a  global 
installation can be made. 

Support  structure. As with any data processing sys- 
tem, adequate support must be  provided to ensure 
integrity of the line-of-business application. Plans 
should address initial installation activity,  configu- 
ration, performance tuning, system administration 
(security, database maintenance, and education), 
software maintenance, problem determination, data 
integrity (backup and recovery), and future system 
needs. 

At the time of this writing, we had completed the 
upgrading  of the ImagePlus  system to  an Application 
System/400@ (~s/400“) to take advantage of  new 
software function and for the additional computing 
power. The upgrade was completed during January 
1990, and we have  begun to include additional work- 
stations in the term lease organization. 

IPODC Import  Operations  Services  procedure 
application  description 

IBM’s International Purchasing Office Distribution 
Center (IPODC) in Boulder, Colorado, has integrated 
an ImagePlus  system solution into the import  and 
export records procedure application. This section 
describes the application and how we accomplished 
the objective of improving the efficiency and effec- 
tiveness of this key-asset  line-of-business application 
through the use  of  new  technology. 

IPODC is responsible  for  managing the business sys- 
tems and operational procedures that process all 
import and export transactions for the IBM Corpo- 
ration. This responsibility includes ensuring compli- 
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ance with  all U.S. Customs regulations, tracking the 
movement of goods,  triggering payment of IBM’S 
import/export brokers, ensuring correct tender for 
imported goods, and handling the movement of 
household  goods  for  employees embarking on inter- 
national assignments.  Figures 4 and 5 depict respec- 
tively the current paper-intensive process and the 
ImagePlus  system that will  serve  as the solution to 
our records management and control dilemma. 
ImagePlus will provide an on-line records  manage- 
ment system  as  well  as automated work flow for 
various departments that are downstream users  of 
key-asset data. 

IPODC is  being driven toward a  paperless environ- 
ment by numerous requirements of U.S. Customs, 
other governmental agencies, and various  Business 
Partners of IBM. Efforts are running in parallel in the 
area of electronic data interchange in order to find 
the most  efficient means of information exchange. 
IPODC felt that ImagePlus  would  provide  a  significant 
solution to the problem of paper proliferation within 
our line of business. 

IBM’S international trade business is an extremely 
paper-intensive operation. For every import trans- 
action, numerous paper documents are generated. 
These documents (e.g., commercial invoices,  bills of 
lading, government regulatory forms, etc.) are col- 
lected at IBM’S broker locations and  then forwarded 
to IPODC. If this paper-intensive procedure were  left 
unchecked, it would  cause future problems in such 
areas as data integrity, data redundancy, storage 
space, and accessibility.  ImagePlus  will  provide  a 
cost-efficient alternative to these  problems. 

Business problem  being  solved. In November 1988 
IPODC started to identify methods to improve the 
management and control of paper records. A typical 
import transaction was initiated by one of our bro- 
kers sending a  “copy” of all  related documentation 
to the IPODC in Boulder. This package  was “copied” 
and distributed to several functions within IPODC. 
After  each of these areas performed an activity on 
their respective  piece  of the package, the annotated 
sections were sent back to the file room. Here the 
package  was  merged into a “complete” package.  All 
of the documents were  collected into a manila folder 
and stored on a  shelf  for future reference. Any group 
that wanted access to a particular folder or document 
had to submit a written request to the file room and 
then wait  for  a  period  ranging from 8 to 24  work 
hours. Once a  folder was checked out,  no  one else 
had  access to  that particular folder.  Also,  a  folder 
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Figure 4 IPODC import  transaction  processing 
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would often be returned with  missing or annotated 
documents. In such a  case, the file room would  have 
to call the broker and request another copy of the 

Integrating  image  processing  into 
the  business  procedure  was 

intended to improve  the  capability 
to manage  the  procedure. 

respective document. ImagePlus  allows information 
to be stored and retrieved as electronic images, and 
provides the capability to eliminate paper stored in 
hanging  folders. 

The planned objective  for  integrating  image  process- 
ing into the business procedure was to improve the 
capability to manage the procedure. In the electronic 
representation of  a paper document, its image can 
be  viewed  simultaneously by all  users.  Also, multiple 
copies will no longer  be  needed, and mail costs and 
delays will  be reduced or eliminated. Additions made 
to the image file  will  be immediately available to all 
users, thus ensuring that all  users are employing the 
correct  level of information for their process. Entry 
package data integrity and control is  assured through 
the capability of the ImagePlus  systems to time- 
stamp the entry package and all updates to the 
electronic file. This capability  also improves the audit 
trails and provides  for improved accessibility to the 
audit tracking and recording information. The risk 
that would  result from loss  of  valuable customs 
documentation has  been eliminated, and the infor- 
mation is  accessible within minutes and seconds 
compared with the old  process that provided  access 
within hours or days. In general, we have found that 
the capability to manage the process  has  been en- 
hanced through the integration of  new  image  proc- 
essing  technology into the line of business. Errors 
and delays that were injected into the old manual 
process by the handling and movement of  large 
volumes of paper are eliminated or reduced. 

Integration approach. IPODC decided to install 
ImagePlus  in  a  phased manner. We chose to narrow 
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the scope of the project to just the business unit for 
Import Operations Services and then provide instal- 
lation over  a  period of time  to other IPODC business 
units. 

IPODC Records,  a  business unit within Import Op- 
erations Services, had already  expressed  a  need to 
“automate” their procedure and, as such,  validated 
the target application for  Imageplus. 

Our reasons  for  choosing to  automate the import 
operations procedure was to control the need to add 
more people  for the records management tasks that 
increased  each  year  with the growth and proliferation 
of paper. 

A joint effort  was initiated between Import Opera- 
tions Services and IPODC Architecture and Design. 
Work flow  was analyzed, key activities identified, 
and service units profiled. 

A decision was made initially to ignore  cooperative 
processing  since  coded data were presently  available 
on the Import Data Management (IDM) business 
system.  These data would not be integrated into the 
ImagePlus electronic folders  as this integration ap- 
peared to be a duplication of data. 

IPODC Import Operations Services process descrip- 
tion. Import Operations Services  consists  of three 
service units: IPODC Records, Import Operations, 
and Import Control. 

IPODC Records currently files all entry packages that 
come from IBM’S import trade brokers as  hanging 
folders in a file room. The entry packages are filed 
according to entry package number. An entry pack- 
age can contain numerous other documents (e.g., 
invoices, U.S. Customs 7501 forms, air waybills, 
governmental agency  forms, and any supplemental 
information that may be related to the aforemen- 
tioned documents). Because  of the nature of the 
import business, many people require access to these 
documents at various  times. The retrieval and distri- 
bution of entry package documents is  presently  a 
manual and time-consuming process. The major 
problems are the transmission of  package compo- 
nents to requesting parties and the inability to re- 
trieve an entire package without having to search 
through numerous on-line screens of the current 
import business  system (IDM). 

Even after  all of the applicable documentation has 
been  secured from IDM, the requestor does not know 
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if  all  of the data are  accurate. This phenomenon 
results  from the fact that they do not have the “hard 
copy,” or paper,  invoices  available.  Also, IDM cannot 
accommodate  all of the annotations that may  be 
attached to a  paper  invoice. This restriction  results 
in  additional  work  being done to get the hard  copy 
invoice  in  order to validate the data. 

The mission of Import Control is to ensure that each 
import transaction was conducted in accordance 
with  guidelines  defined by various  governmental 
agencies. U.S. Customs  originates the vast  majority 
of all  guidelines  with  which Import Control checks 
on  compliance. Import Control receives  direction 
from  the Import Compliance  Services. This latter 
business unit is  in constant contact with  governmen- 
tal  agencies  in  Washington,  DC, and makes  certain 
that IPODC has  processes  in  place that will  assure 
compliance  with  governmental  regulations. 

The key functions  performed by the Import Control 
area  are  verification, adjustment, and records man- 
agement.  Verification  is the process of comparing 
the data that a  broker  enters into the import business 
system  with  the  corresponding data listed on com- 
mercial  invoices that pertain to an entry transaction. 
The verification  process  ensures that the imported 
goods  were  valued  correctly, the amount tendered to 
customs was correct, and the amount that the site 
was  billed  is correct. The adjustment process  is  ini- 
tiated when a  discrepancy  between the IDM invoice 
and the  site  billing  is  manifested during verification. 
In  general,  all adjustment activity  is  researched by 
the sites and reflected on the hard-copy  billings, and 
the updated documentation is  sent  back to IPODC in 
Boulder. The updated documentation may  result  in 
an additional amount tendered to customs or the 
filing  of a  petition  for an overpayment of duties. 

Records  management  is the responsibility of the 
IPODC Records  business unit and is  implemented 
through the maintenance of a file room at IPODC. 
This group  keeps  all entry packages that have  com- 
pleted the verification  process and, if necessary, the 
adjustment process.  These  packages  are  indexed  by 
entry number and consist of hanging  folders.  Once 
the package  has  been  filed,  Records  services  all  re- 
quests  for  either entry packages or individual  docu- 
ments or both that are contained within  folders. 

Import Operations  Services  is part of  a  larger  con- 
glomerate at IPODC. This  group,  along  with the other 
business  units,  provides  a  centralized center of com- 
petency that supports the importation process  within 
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IBM. This center  alleviates  each  company  site or 
vendor  from  having to have an analogous  local 
group.  Thus, IBM realizes  efficiencies  by  eliminating 
redundant function, providing  consistency, and as- 
suring  compliance  with U.S. Customs  regulations 
regarding the importation of goods into the United 
States. 

The key input to Import Operations  Services  is an 
entry  package.  This  package  is an aggregate entity 
that contains a number of documents, but the pri- 
mary documents that it contains are commercial 
invoices and U.S. Customs 7501 forms. 

There  may  be other documents in an entry package, 
depending on the origin of the goods, nature of the 
goods, and method of shipment. Documents may  be 
required by various  governmental  agencies  such as 
the FCC, EPA, FDA, etc.  These documents are  collec- 
tively  referred to as other governmental  agency (OGA) 
forms.  Entry  packages  originate at IBM broker  loca- 
tions and are  mailed  via an air express  service to 
IPODC daily.  Once the entry package  arrives, IPODC 
Records  makes  copies of its contents and distributes 
documents to other business units in IPODC. 

The  primary output that Import Operations  Services 
produces  is  a  verified entry package. The verified 
package  is  filed  in the file room as a  hanging  folder 
that is  indexed by entry number. 

During 1987 approximately 39 000 entry packages 
were  mailed to IPODC from  various  broker  locations. 
On average,  each entry package contains 1 1 pieces 
of paper,  indicating that about 430 000 pieces  of 
paper were handled by IPODC during that year. The 
volume grew in 1988 to approximately 45 000 pack- 
ages. It  is  projected that the number of  packages  will 
grow to 50 000 packages in 1990 and stay constant 
in  subsequent  years. 

Presently the Import Control group consists  of  over 
35 people.  Approximately 20 of these are devoted to 
the maintenance of the file  room.  They  are  dedicated 
to filing,  retrieving, and distributing entry package 
documents to various  requestors  within IPODC or at 
IBM sites.  A  typical  request  for one or more docu- 
ments  may  take  anywhere  from 15 minutes to one 
day to satisfy,  depending on whether the documen- 
tation is  hand-delivered or delivered  via internal 
mail. On the average, information is only  unavaila- 
ble about 20 percent of the time because of its 
absence  from  a  file  folder. 
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Figure 6 Process flow through  Import Operations Services 

Access to entry package data is obtained by either 
physically  passing  a  package among personnel or 
copying and mailing  needed  documents. 

Import Data Management (IDM) is the business  sys- 
tem of record  for  all import activity  within the IBM 
Corporation. This application  is  based on the Infor- 
mation Management  System (IMS) and runs under 
the Multiple  Virtual  Storage (MVS) operating  system. 
All import activity  is  processed  through the IDM 
system.  Embedded in IDM are such entities as tariff 
rates,  letter of credit data, and invoice data. For the 
importation of  goods IDM calculates, among other 
things, the applicable  duties. All  of the key applica- 
tion areas  within IPODC utilize the IDM system to 
reconcile import transactions. 

Import Control uses IDM to match commercial in- 
voice data that the brokers enter on the original 
commercial  invoices. The different  sites  utilize the 
IDM system to reconcile their ledger entries to com- 
mercial  invoice data. This process  is  performed to 
ensure that nothing was done that would  change the 
amount of duty paid by the broker at the time he or 
she  secured the release  of  goods. A transaction is 
initiated in the IDM system  when the broker  opens 
an entry number and enters commercial  invoice data 

into the system.  After  all of the invoice data are 
entered, an entry summary (U.S. Customs  form 
7501) is printed via IDM. The entry summary and 
any other relevant  forms are sent  as an entry package 
to IPODC where  they are further processed. 

Figure  6  illustrates the process flow through the 
major functions of the Import Operations Services 
area.  Figure 7 illustrates the process  flow we defined 
for the integration  of  Imageplus. 

Executive  commitment. When  ImagePlus was chosen 
as the solution, a  business  case  was  developed, ap- 
proval obtained for  capital commitment, and equip 
ment procured  for the Phase  I  system. This consisted 
of an IBM System/36  host  processor,  a  9246  optical 
library unit, and five P S / ~  Model 70 workstations  for 
image  processing. This system  was the prototype 
used to validate the process  changes and approach 
to the integration of  ImagePlus  with the process we 
developed. During January 1990 we upgraded to  an 
~ ~ 1 4 0 0  for the increased  software function and com- 
puting power. The ~ ~ 1 4 0 0  came into the first  stage  of 
production during January 1990 and replaced the 
use  of the library (paper) and provided  work  flow for 
a departmental audit function. 
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Figure 7 Imageplus work  flow 

Since January we have added workstations to bring 
other departments on line (Figure 8). These 49 work- 
stations are necessary to recognize the full  value of 
Imageplus  for the line of  business. 

For its applications, the IPODC organization plans to 
attach remote workstations to the AS/400 for scanning 
and communicating with the brokers and for com- 
municating with numerous IBM sites. Their experi- 
ences  in  working  with this exciting new image  tech- 

nology have  provided them with hands-on experi- 
ence.  They  plan to work  with the other application 
organizations and serve  as  image consultants to assist 
them in enabling their applications to incorporate 
images. 

Business  Systems  Research  and  Development 
application  description 

Business  Systems  Research and Development is 
comprised of approximately 200 people. Their mis- 
sion  is to provide  applied  research and development 

Business  Systems  Research 
and  Development 

uses  a  matrix  concept 
for a major  portion of their work. 

support to IBM’S US Marketing & Services  organiza- 
tion. The mission includes opportunity analysis, 
technical assessments, prototype development and 
enabling,  systems integration, and operations. 

To pursue this mission aggressively, this organization 
has  developed a business procedure and operating 
environment that is unique. As a research and de- 
velopment  site, it is important  to establish the scope 
of the work  performed. The typical  research and 
development cycle has six steps or phases  (Figure 9). 

The major portion of activity  falls in the explore, 
investigate, and prototype steps.  Occasionally,  when 
the organization is “uniquely qualified” or is the 
“developer of choice,” work  is performed in the 
develop, implement, or support steps. 

Primarily, the business of the organization is match- 
ing  technologies to business opportunities and capi- 
talizing on the synergism. They have  developed a 
matrix concept that proves to be a useful  paradigm 
for communicating their procedure and managing 
the selection  process. 
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Figure 8 IPODC Imageplus configuration 
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SCANNERS 
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Opportunities are plotted on the horizontal  axis of 
the matrix. To identify an opportunity they  collect 
information on the business,  such  as  strategies,  ex- 
ecutive  requests,  field  visits,  task  analysis, and the 
results of prototypes,  from  a  variety  of  sources.  They 
identify  areas of opportunity that can significantly 
improve the effectiveness and efficiency  of marketing 
and service. 

Data gathering done over the past  year  has  focused 
on opportunities in the  following  areas: 

Customer contact quality 
Competitive  advantage 

Information  overload 
Business  procedure  quality 
Business  procedure  productivity 

Technologies. Technologies  are  plotted on the verti- 
cal  axis of the matrix. The word  “technology”  is  used 
in the broadest  sense.  It  can  be  hardware,  software, 
a  discipline or procedure, or even  a  science,  such as 
behavioral  science. 

A technology  watch is maintained to monitor, un- 
derstand, and advance the state-of-the-art in the 
following  areas: automated operations, communi- 
cations, data management,  decision support, devel- 
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Figure 9 Research and development  cycle 

L CONTRACT 

opment productivity, human-machine interface,  Prototype  development  is an iterative  process  as  used 
management  science, office  systems, and worksta-  here.  In  close  cooperation  with the user, the appli- 
tions. cation is  placed in a  test environment where  experi- 

ence  gained can be built on. Quite often the proto- 
A common theme is  held in assessing  technology,  type  developer and the typical  user  work  together, 
that is, an orientation toward the end user.  trying  various  approaches until a  good solution to 

Mapping opportunities and technologies.  After an 
opportunity-technology match is  made, the proto-  System  development and integration. In the recent 
type  development  step  begins.  past,  projects were  developed that provided an ad- 

vanced solution not easily implemented in the cur- 
It was found that “prototyping” has  many  different rent operating environment. For instance, to dem- 
definitions,  leading to some  confusion in the 11s onstrate the validity  of the remote support develop- 
community. For clarification, the following  defini- ment effort, the Research and Development 
tions are provided:  organization  installed  a data processing  complex to 

remotely  operate 12 area information centers  for 
Proof viability  prototype or research  prototype- IBM’S National Service  Division. This operation has 
This prototype  may  be either a “paper” prototype been an IBM showcase,  serving  as  host to over  145 
or  a  demonstrable  prototype. It provides direction customer visits in an 18-month  period. This opera- 
for further applied  research and displays  credible tion has  been  refined, and the remote operations 
solutions to the problem. production system  has  been  transferred to the IBM 

performance  based on evaluation in the users’ 
environment. It provides  direction  for  solving the Business  Systems Image Technology  Project  Ofice. 
problem and provides data for  a  business assess-  An  image is “noncoded data” on paper, and  in  that 
ment/case.  form it is  most  used in the office environment. Text, 
Production  prototype-The prototype exhibits  signatures, company logos, and other markings on 
high  quality and reliability, and satisfactorily  paper are in noncoded form. 
solves the problem in the users’ environment. It 
provides  tactical  relief  while the overall  business  Image  technology,  although not new, is now  consid- 
process  is updated. ered  affordable in an office environment. The cost 

the opportunity is found. 

Field prototype-This prototype displays  good  Lexington 11s site. 
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of memory and storage  devices  has  been  steadily 
decreasing,  whereas the cost  of  office  space and per- 
sonnel  has continued to rise.  These  two  factors  now 
make an image  management  system  a  viable solution 
to a  business opportunity. 

Business  Systems  Research and Development  sees 
this as an opportunity-technology match. They  have 
commissioned  a  project office to promote the under- 
standing and the use  of  image  technology  within the 
IBM US Marketing & Services  organization. 

As  with  all projects in Business  Systems  Research 
and Development, the focus  for  image  technology 
will be on the human-machine interface and the 
effects on the business environment. 

Working  with the term lease  agreement  process 
owner,  they  supported an analysis to establish  a 
benchmark  study. This analysis  provides  a  reference 
point for the time it  takes  today to process the paper 
copy  of the agreement. From that, an assessment  of 
the impact the ImagePlus application has on the 
process  when  fully implemented can  be  made. 

The human-machine interface  is  also of particular 
importance to the behavioral  science department in 
the Research and Development  group.  Image  proc- 
essing  will  have  a  direct impact on the productivity 
of the term lease  agreement  process,  as  well as a 
potential impact on the individuals  performing the 
task. 

The behavioral  science department utilizes  a  mod- 
eling technique called the “system  of  work.” This 
model  was  developed  by  Dr. Frank Hawkenshire, 
former  chief  scientist for the Knowledge  Engineer 
Curriculum (1983 to 1985),  while under contract 
with IBM (Figure  10). 

All aspects  of the environment are taken into consid- 
eration: the person, the task, the tools used, and the 
social and physical  setting. This approach, or tech- 
nique,  for  looking  at the way all  of  these  aspects  play 
on one another has  brought  success in several  pro- 
totypes and production systems  developed  by the 
Research and Development  group. 

Personnel  Records  management  application 
description 

Applications  for employment are submitted to the 
personnel department of a  site. The procedure in 
this case  is  represented  by  a  file  folder containing 
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Figure 10 System of work (from F.B.W. Hawkinshire) 

previous  work  history,  letters  of  reference,  resume, 
diplomas, education history,  college  records, and 
application  for employment for  each candidate ap- 
plying  for  a  position. The file folder  increases in size 
as the candidate is  selected  for  interviews and for an 
offer.  Initially the average  size  of the folder  is  10 
pages.  As the candidate proceeds through the selec- 
tion process, the folder  size  increases to  an average 
of  30  pages. 

Approximately 15 000 applications are processed 
each  year. The folders are stored on site  for one year 
in 15  five-drawer  file  cabinets, and then they are 
stored in records retention. 

The benefits  offered  by  image  processing are to im- 
prove the turnaround time for candidate selection 
and  to eliminate time-consuming  paper-handling, 
provide concurrent on-line  access to multiple recruit- 
ers and administrators, and improve information 
availability by eliminating lost or misplaced  folders. 

An ~ s / 4 0 0  ImagePlus  system  with  13  workstations 
and a stand-alone optical  drive  has  been  ordered 
with  installation of workstations in each  personnel 
department planned to occur during the second 
quarter of  1990. 
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Concluding  remarks 

In the course of our application definitions and 
justification exercises, we develop a “view  of the 
future” for  each application. We  would  like to share 
these views as examples, in the form of application 
and technology enhancements. 

A current records management system (RMS) uses a 
relational database that is primed with  keywords that 
have  been typed into the system. The keywords are 
typically determined by reading the content of a 
document and are then keyed into the system.  Also, 
the paper document is stored in a file cabinet or box 
for  retrieval on demand based on business  needs, 
and its location  is  identified in the RMS for  retrieval 
purposes.  With  ImagePlus the paper can be scanned 
into the system so that the RMS contains the actual 
document and not simply a pointer to its physical 
location. As technology advances and becomes  prac- 
tical, the addition of optical character recognition 
( W R ) ,  forms processing, scanning, and indexing by 
content will provide the scanning and indexing proc- 
esses  with application enablers for the use  of artificial 
intelligence and knowledge-based  systems in the 
coded data application and in the image application. 
Scanning can  be  intelligently driven by document 
content that identifies relational database search ar- 
guments. The coded data application information 
can also  be  available to the RMS, in conjunction with 
the image data. Given this type of RMS and assuming 
a line-of-business application such as contracts man- 
agement, we can ask a question such as: How many 
widgets did we sell to company X in the 199X to 
199Y timeframe? This type of query would create a 
new electronic file folder  on-the-fly that can be 
printed, displayed, or further refined in content. 

Key-asset  line-of-business information and applica- 
tions will have audit requirements. The auditing 
process can become another contender on the queue 
for  paper file  folders. With Imageplus,  users can 
concurrently access the same copy and have  assur- 
ance that they are all  using the same image. As a first 
stage  of automated auditing, the auditing can be 
accomplished through a workstation. As a second 
stage  of automation, the auditing can be enhanced 
through the use  of  knowledge-based  systems  for the 
purpose of removing the burden of mundane deci- 
sions  from the person performing the audit. 

We  view OCR and bar-code  recognition  as application 
enablers. With OCR the converted image data can be 
intelligently interrogated for  keywords and strings 
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that can be  stored in a relational database for  re- 
trieval  purposes. In this application of OCR, the cost 
of entering new documents into the image  system 
would  be  reduced. 

Within an organization the value  of  having “one 
copy” in the records management system can be a 
significant improvement in quality for the process. 
With paper, multiple copies of different  levels  of 
information are available  because they are kept  for 
reference material by individuals. With image  proc- 
essing, the same level  of information is simultane- 
ously  available to all  users; thus the quality of infor- 
mation available to .an organization can be im- 
proved. 

The arrival of cost-effective  image  technology  may 
be the best opportunity that has occurred in the last 
three decades  for the improvement of our business 
processes. The challenge of this future is  viewed with 
excitement and enthusiasm because the possibilities 
are limited only by the imagination itself. We live in 
an age  where the basic  system  building  blocks  have 
matured to the point where  technology  provides  for 
anything to be “wired  together.” Thus the next  chal- 
lenge  is the question: At what  cost? 

Acknowledgments 

There are numerous organizations within IBM that 
have  developed their own  image prototypes and 
image applications. Some were started several  years 
ago on first-generation  image  technology and are 
used in production today. These  leadership  organi- 
zations have  served as focal points within the internal 
IBM community to demonstrate image  processing. 
Such organizations are used  as  references  for dem- 
onstrations and training purposes on image  process- 
ing.  Some of the leaders frequently mentioned are 
Jim Gallagher,  with the IBM Suggestion Department 
in Endicott, New York, and Jon Carrier, with the 
Program Office Databank Application in Owego, 
New York. 

Imageplus and AS/400 are  trademarks, and Application Sys- 
teml4OO is  a  registered  trademark, of International Business Ma- 
chines Corporation. 

Appendix A Getting  started 

Visit customer’s  site 
Introduce IBM Imageplus Presentation Guide 
- One-to-four-hour presentation 
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- Read  Section One 
- Read the Imageplus JustiJication Guide 
- Tour end-users’ work area 
Establish  project ownership and commitment 
- Obtain management and executive support 
- Establish communications focal point 

application 
- Find the origin of the paper 
- Identify work-flow characteristics 
- Learn  when the paper is  archived 
- Identify  coded data applications 

- Define the minimum functional requirements 
(scan,  index, file folder, work  flow, display, print) 
for a starter system 

1 

D 
Gain an understanding of the full  scope of the 

Determine a starting point 

Complete the Imageplus JustiJication Guide 
Obtain approval for account 
Attend  Imageplus  system  design  class D - Validate  selected solution and system  configura- 

tion 
Develop installation plan 
- Place order 
- Assess  physical environment 
- Install 

All of these items lead to the maxim, “Get on the 
learning curve through the work  itself.” 

Appendix B Imageplus  application  identification 
questions 

What is the paper flow in your application or line 

Is paper  all or part of the input to your process? 
Is your  process a key  asset? 
If your  archive is a key asset, do you  have multiple 
copies  for  disaster  recovery? 
Is your  paper-driven  process accompanied by a 
coded data application? 
What is the interface  between  these  papers or 
documents and users,  microfilm  systems, and the 
11s system? 
Where are these  papers  stored?  How are the papers 
referenced? 
What  type  of document storage is  used? 
Do you  have a distributed paper work  flow? 
Does  your  paper  process  have audit requirements? 
Do you  have a records management system? 
Do you  have  problems storing and retrieving  pa- 

D 
of  business? 

R 

pers? 
- Does  it take too long? 
- Is it  hard to find  papers-resulting in slow  re- 

sponse to answering  customers’  questions? 
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- Are papers  misfiled? 
- Are papers  missing? 
- Do you  need multiple access to the same papers 
at the same time? 

- Must  you  send  original to another location? 
- Are your business  decisions  delayed by manual 
retrieval of paper? 

- Do  you  need to electronically store information 
that cannot be  readily  coded  (e.g., contracts, 
customer letters)? 

Do  you  have an electronic or manual tracking 
system  for  work in process? 

Appendix C: Business case 

Identify  objective  business  case elements 
- Paper  storage  cost (on site, off site) 
- File  folder  storage,  retrieval  cost 
- Mail 
- Paper handling 

- Improved  rate of information flow 
- Removal of auditing as a contender for paper 
- Automated auditing (KBS) 
- Statistical  analysis 
- Improved  project management and control (au- 
tomated work  flow and reporting) 

- Records management system improvements 
through automation 

- Value of “one copy” 

Identify  subjective  business  case elements 

The goal  is improved customer satisfaction. 
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