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Noles on Operolions
Reengineering Technicol Services
Processes

Koren Huwold Zuidemo

Reengineeringis the eualuation and restntcturingof the work processes of
an organization. Using the experiences of an academic research library
project to reengineer its technical sensices operations, I begin tt'ith a

and restntchtring.

lleengineering involves evaluating
work processes and restructuring work
flows to improve ef{iciency and better
meet organizational goals. The roots ofthe
reengineering movement are found in the
business world. Changes in the current
business environment are the drivinq force
behind reengineering efforts. Groith of
service-based enterprise, restructuring of
competition, globalization of business, and
the increasing importance of information
have created a need for business to be-
come more alert and responsive to tren&
(Morris and Brandon 1993).

Libraries are experiencing similar
changes. In a study of user services reen-
gineering at Rice University, Shapiro and
Long (1994) identified concerns that the
private sector and academic libraries
share. They mention customer orienta-

tion, increasing competition in a changing
environment, and concem for the future.
In deciding to outsource cataloging at
Wright State University, Hirshon (1994)
cited ongoing decreases in library bud-
gets as the motivating factor to cut
expenses and redirect the savings to in-
crease access to materials.

Change factors that motivated the
reengineering project at the University of
Illinois at Chicago (UIC) also reflect
these concerns. Issues at the campus level
included: budeet allocation; the need to
provide quality customer seryice; greater
cost accountability; and the emergence of
distance learning in higher education.
The UIC library administration sought
greater adaptability in controlling and
planning for constant change in technol-
ogy, to increase its ability to respond to
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the growth and use ofnetworks for educa-
tional purposes, and to facilitate interac-
tion with external services and suppliers.
The administration also wished io pr"-
pare for the increasing importance of
electronic resources in scholarly commu-
nication.

In July 1994, library administration at
Stanford University (1995) began a
reengineering project of its technical ser-
vices processes. Three months later UIC
began a similar project. Linden (1994)
suggests considering two primary factors
when choosing which process to reengi-
neer. The firsf is the ihportance of tXe
function to the customer. Although tech-
nical services activities bpically occur
without direct interaction wiih the public,
its activities decide in part whether and
when library materials will be available to
users. The second factor is the capacity to
affect performance of the organization.
The potential to save time and money by
accomplishing tasks electronically rather
than manually, and by using new services
and products also based on new
technology, requires evaluation when a
library is striving to optimize its perfor-
mance. The positive effects on customer
service and the potential to improve li-
brary performance create an environ-
ment that makes technical services a can-
didate for reengineering.

In this paper I begin with a general de-
scription of the framework in which UIC
conducted reengineering. Following this
general overview, focus shifts to the work
ofthe Before Team, which was a team that
evaluated the beginning steps oftechnical
services work flows This team s activities
in evaluating. measuring. and redesigning
the work processes thaioccur befor"e thE
library reteives an item are examined,
and the results discussed.

REENGINEERING METHoDs

Recognition of the need for change, the
importance of correct structuring of the
reengineering effort, evaluation of exist-
ing workprocesses, and redesigning pro-
cesses characterize all approaches to
reengineering. Controversy in methods

centers around evaluation of existintr
work processes during a reengineerinf
project. Advice ranges {rom the conscious
exclusion of current processes from con-
sideration, to choosing specifically to
evaluate existing work processes. On one
end of the continuum are Hammer and
Champy (f 993), perhaps the best-known
reengineering advocates. They endorse
methods that strive to redesiqn a business
without the influence ol'its cJrrent oroce-
dures. They avoid evaluation of eiisting
processes because ofinherent and possi-
bly mistaken assumptions they carry. On
the other end of the spectrum are those
such as Manganelli and Klein (1994), who
claim that consideration of existing pro-
cesses is necessary to acknowledge the
environment in which a process exists, to
provide information about customer
needs, and to provide a point of focus for
team effort. In deciding which reengi-
neering approach to apply, Harrison and
Pratt (1993) claim that times exist when
processes cannot be considered, usually
in situations where a process is technolog-
ically obsolete or constrained by outdated
thinkinq.

UICstaff began its reengineering ef-
fort by evaluating existing technical ser-
vices operations. Analysis of existing op-
erations orovided details about customer
relationships-who interacts with techni-
cal services and how interaction occurs.
Librarv Datrons are the ultimate custom-
ers ofiechnical services oroduction but
library departments can ilso be consid-
ered customers of each other. Technical
services is a customer of collections de-
velopment, receiving its input from that
department. The library circulation de-
Dartment and book vendors also have
healings with technical services Each of
these groups has different capabilities,
and separate information and time needs
that influence process redesign. Evalua-
tion of the current process also gave the
reengineering participants a starting
point, a sense ofdirection and structure.
Discussion and mapping of existing pro-
cesses provided a familiar point of refer-
ence as participants began the reengi-
neenng process.
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Mernxc WoRK Pnocnssrs

Network maps are specific tools of the
reengineering method used to create dia-
grams that illustrate the process under
study. The first step taken by UIC
reengineering teams was to map existing
work processes. Maps illustrated all tech-
nical services work flows, aided staff un-
derstanding of technical services pro-
cesses and suggested changes to them.
Adair and Murray ( 1994, 16) define a pro-
cess as a "series oftasks or steps that re-
ceive inputs (materials, information, peo-
ple, machines, methods) and produce an
output (physical product, information, a
service) designed to be used for specific
purposes by the recipient for whom the
output is produced."

The process analyzed in this papert
examples began when an order for a book
entered the Catalog Department from
the Collections Development Depart-
ment. The process endedwith the mailing
oforders to book vendors from the Acqui-
sitions Department or the Catalog De-
partment. To trace work flow and gather
information about a process, Adair and
M urray suggest ( 1994, l2O, 122) " [follow-
ingl one unit ofwork as it passes through
the process. The unit may be one item,
one batch, a particular service, or some
other increment, but it is always the
smallest unit possible to follow sepa-
rately." The unit of work tracked in this
paper was a single order for a notification
slip book.

Network map assembly used informa-
tion similar to details outlined by Gallo-
way (1994). Questions concerning pro-
cess boundaries rose early in the mapping
phase. Setting the boundaries ofthe pro-
cess under study limited departments un-
der examination and defined team re-
sponsibilities. Acquisitions and Catalog
Department work flows were evaluated
while collections development activities
were considered external to the process.
Teams also itemized requirements of the
process, the essential pieces of in{brma-
tion used to complete work activities, and
outputs of the process-mailed or dupli-
cate orders. These details decided the
general content ofthe network map and
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helped define the path that the reengi-
neering effort would follow.

The next step in network maP prePara-
tion involved making choices about which

detailed network maps of this paper for
analysis and redesign ofthe process. They
identified each task of a work activity sep-
arately. This amount of information was
reasonable for aworking map, one used in
evaluating a process. A more general map
was appropriate for reporting team prog-
ress. A progress report map would consol-
idate several work tasks into qeneral work
activities, making a process 6asier to un-
derstand for presentation purposes. Once
the detail for a map was chosen, it re-
mained consistent within one map or be-
tween maps that teams compared. Net-
work map construction also involved
identifying points of change. Clear delin-
eation oflibraries, departments, and sec-
tions helped in tracking work as it passed
between library departments and from
one person to another.

Cionstruction tools for network maps

expensive automated products. Learning
the software involved a reasonable expen-
diture of time, and online revision capa-
bilities proved a distinct advantage over
redrawing by hand. Software features
allowed clear identification of depart-
ments and activities of the book order
process. Each section ofalibrary depart-
ment contributing to the process received
a unique background. Figure I shows all
activities in the pre-processing unit of the
Main Library Catalog Department with a
dark background. \4/hite backgrounds
identify Acquisitions Department order
unit activities. Each separate box or circle
of fizure I identifies one distinct work
task of ordering a book. Box shapes de-
note tasks done for each book order that
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Figure 1. Nehvork Map of Existing Process for Notification Slip Materials-Main Library.

moves through the process. Circle shapes
identify taskJ done ielectively for cert'ain
categories of materials. Lines connect
boxes to show the sequence of tasks and
carry information about work hand-offs, a
critical detail ofreengineering analysis. A
hand-off is the point"when a init oiwork
passes from one person or department to
another. Lines between task boxes with
an arrow at one end identify a hand-off.
Lines without arrows link different tasks
done by the same individual.

Besides illustrating work flows, net-
work maps served a iritical function in
gaining a common understanding of the
entire process of ordering a book. The
technical services departments under
study are broken into acquisitions and
cataloging functions. Morris and Brandon
(1993) propose that such an emphasis on
functions and departments results in a
loss of knowledge about the complete
process. Reengineering team members
had fragmented and diverse iob responsi-
bilities]No team member h"d k.tor,tiledge
ofall the details ofthe book order process.

Discussing book ordering provided a
great deal of information and revealed
many different ideas and perceptions of
what occurred and what should occur
during the process. Transferring informa-
tion and ideas to one or two page network
maps helped resolve conflicting seman-
tics, misunderstandings, and differences
of opinion. It focused team members on
common ground about what was impor-
tant about the process.

TncnNrcer, SERvrcEs rr UIC

The librarv svstem used to illustrate this
study currenily maintains two separate
technical services operations. The Main
Library houses one operation; the Library
of the Health Sciences (LHS) houses the
other. The two libraries are one mile
apart. Main Library technical services
processes materials for its own collection
and for three subiect oriented branch li-
braries. Main Library collections are
those of a traditional academic research
hbrary. Acquisitions include English and
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foreign language materials across the
spectrum of disciplines. LHS technical
services processes items for itself and
three regional medical library sites. LHS
collectiois emphasize current English
Ianguage medical materials.

The organizational structures are simi-
lar at Main Library and LHS but the de-
partments have evolved independently,
resulting in different work flows. Similar-
ities include separate acquisitions and
catalog departments. Acquisitions, seri-
als, and binding tasks occur in the acquisi-
tions departments. Preorder searching,
cataloging, and file maintenance are re-
sponsibilities of the catalog departments.
Main Library Acquisitions consists of an
ordering unit, 

" 
ierials unit, and shelf

preparalion. Staff totals 17, led by a de-
partment head, and assisted by a second
professional librarian. An operations as-
sistant oversees technical services func-
tions at LHS. Nine staff members make
up serials and acquisitions with serials su-
pervised by a professional. An additional
5 support staff and a half-time profes-
sional work in cataloging. Main Library
Catalog Department is broken into an
original cataloging unit of5.5 profession-
als, a copy cataloging unit and a prepro-
cessing and maintenance unit, for a total
of20.5 cataloging staff. Staffing levels at
LHS are lower in reflection of a smaller
volume of materials processed. Staffing
levels fluctuated slightly during th6
reengineering project, with normal
movement of staff within and outside the
library. UIC uses OCLC Online Com-
puter Library Center, Inc., NOTIS, and
vendor specific databases to accomplish
technical services tasks.

Tnn Brronr Tneu Pno;rcr
The UIC library administration chose to
evaluate and restructure the steps taken
by its technical services departments in
acquiring and processing monograph and
serial materials. Maior chanqes in work
processes were limited to 

"acquisitions

and cataloging departments but adloining
library funiti6ns ilso received scrutiny ai
teami analyzed work flow practices. 

'ihe

overriding goal in evaluation was to
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streamline processes, and improve the
time and efficiencyof procedures without
unduly sacrificing qudity. Part of the
streamlining included evaluating auto-
mated solutions to current processing
methods. Staff downsizing was not a goal
ofthe reengineering project. Library ad-
ministration anticipated that emerging
electronic initiatives would create new
roles for staff.

The Before Team, one of the two
reengineering teams that undertook de-
tailed evaluation and restructuring of
technical sewices work processes, had
the charge of examining technical ser-
vices processes before the library receives
an item. This involved gathering and ana-
lyzing information and developing new,
more efficient processing. The team cre-
ated maps of work flows to define and il-
lustrate the processes theywere studying.
They also measured the time involved in
carrying out a process and predicted the
impact of changes to processes. Analpis
involved detailed evaluation of individual
work tasks. Redesign brought together
preceding changes and consolidated the
flow ofwork into a new process.

REENGINEERING GRoUP
Srnucrunrs ar I'IC

Evaluation and restructuring ofwork pro-
cesses involved more than just the work of
reengineering teams. Reengineering ac-
tivities required the participation of 24
employees (approximately I07o of total li-
brarv staf0. The central structure ofthe
initial l8-month analysis and redesign
phase of the UIC reengineering project
consisted offour types ofworking groups:
a Steering Committee, consultants, task
forces, and reengineering teams.

Guha, Kettinger, and Teng (1993)
maintain that reengineering group mem-
bership as a whole should include staff
from all functional departments of an or-
ganization, including those who are
seemingly less obvious candidates for in-
clusion because they are not directly in-
volved in a process being reengineered.
Acquisitions and cataloging departments
were the most heavily represented with
14 people participating. The other 10
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members of the reengineering group
membership were lrom outside technical
services Membership included two
members each from both collections de-
velopment and circulation departments,
four administrators, and one librarian
each from a branch and a remote site li-
brary. This representation from through-
out the library brought diverse perspec-
tives to the effort. Some members could
supply insight into customer needs and
others could realistically assess the feasi-
bility of suggested changes because of
their involvement u'ith daily processing.

The UIC reengineering effort included
representation from multiple levels
throughout the hbrary. Total reengineering
membership included 15 professional staff
from various departments and g technical
services support staff. The broad represen-
tation provided the knowledse base that
fueled-the reengineering eflort. Profes-
sional staffprovided broad perspectives in
Iibrary knorvledge, administration, man-
agement, and professional concerns.
Technical services support staff provided
detailed information about the types of
work moving through their departments.
They knew what information was needed
to accomplish tasks, and the reasons for
when or whv thev carried out activities.
The knowledqe and abilities of the mem-
bers ofeach gioup enabled the four groups
to fulfill unique roles in the project.

The Steering Committee consisted of
the university librarian, library depart-
ment heads, a coordinator for the reengi-
neering project. and two team champi-
ons. Team champions served as liaisons
between the committee and the two
reengineering teams evaluating work pro-
cesses. The champions facilitated admin-
istration of the pioject and communica-
tion between groups. They exchanged
information on project progress, reported
on problems needing resolution, and pro-
posed work {low changes for approval.
The Steering Committee focused on de-
termininq environmental factors and
reengineering issues affecting the entire
library. In fulfilling its charge, the
Steering Cornmittee arranged visits to
peer libraries and book providers, inter-
viewed various university focus groups to

learn about library users and their needs,
and conducted an availabilitv studv of
librarv materials. Bevond its idminiitra-
tive role of providing direction and sup-
port for the projects described in this pa-
per, the committee improved work
processes that fell beyond the scope of
the reengineering teams and developed
electronic collections.

Consultants assisted in the reenEi-
neering process An outside reengineering
consulting firm provided two mnsultants.
At least one consultant attended weekly
reengineering meetings in the mapping,
analysis, and redesigrr phases of the pro-
ject. Consultants provided knowledge of
reengineering principles and leadership
in navigating various steps of the
reengineering process. They also intro-
duced the working groups to the tools
needed to gather information and helped
in analysis of that information and in the
redesign process.

The Steering Cornmittee also ap-
pointed separate task forces to examine
specific concerns in detail. A common
characteristic of task force members was
knowledge ofa specific process or area of
research that enabled them to judge the
topic being studied For example, an on-
going task force studies transaction logs
of the library catalog and makes recom-
mendations for user interface displavs.
Task forces also studied outsourcin-g op-
tions, which resulted in a project that
tested the OCLC PromntCat service. A
task force visited another university li-
brary to gather information about its
newly redesigned technical services work
flows. Task forces also studied expanding
existing approval plans and implernenting
electronic data interchange.

Two reengineering te;ms were desig-
nated to explore technical services pro-
cesses in depth: the Before Team and the
After Team. The Before Team charge
called for evaluating processes occurring
before the library receives an item; the
After Team with processes after an item
enters the buildine. Teams studied work
flows for firm order, approval plan, stand-
ing order, serial, and notification slip
books. Membershio consisted of nine
people on each teari-r, including the team
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champion and the reengineering project
coordinator from the Steering Committee.
Support staff and professionil staff served
on the teams in almost equal numbers
with most support staff participants
involved in performing or supervising ac-
tual technical services processes. As pro-
cess evaluation and restructuring pro-
gressed, teams resolved most questions
immediately by relying on the knowledge
of members present.

Having described the overall frarne-
work in which reengineering took place at
UIC, focus will now return to the work of
the Before Team.

TUB Bnronr Tnelr ActlvtrrBs

The Before Team focused most of its work
on lirm order and notification slip book
work flows. They simplified firm order
and rush order work flows by eliminating
points ofreview. A redesigned, but not yet
implemented, process for firm order
books suggests changing in-print search-
ing tasks. It is also proposed that informa-
tion gathering and vendor assignment
tasks be shifted from acquisitions and cat-
aloging departments to the Collections
Development Department. The rede-
signed process {br notification slip books
standar&zed and streamlined work tasks,
and allowed consolidation o{'the process
so that one person could carry it out. The
Befbre Team also initiated exDloration of
sending orders to vendors using elec-
tronic data interchange and considered
sending notification slips directly to ven-
dors without technical services process-
ing. Electronic claiming of serial issues
also resulted from team effort

Initial activities of the team centered
on mapping the work flow of orders at
both LHS and Main Library. Teams
traced orders as they moved into the
pre-processing unit of the Catalog
Departrnent from collections develop-
ment and then moved on to the acquisi-
tions department. Team members shared
knowledge among themselves and inter-
viewed other technical services staff on
existing procedures and policy. They
brought back information to group meet-
ings where team members collectively
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identified work tasks and the order in
which they occurred as book orders to be
placed moved through the departments.
From this they created a visual network
map of the process, beginning with
preorder searching, moving through the
creation oflocal catalog records, and end-
ing with the printing and mailing of book
orders

In tandem with mapping a process, the
team developed procedures to measure
the cycle time for completing a process.
Cycle time measures the time it takes to
carry out a process from beginning to end.
Measurement involved identifl'rng begin-
ning and ending points and major activi-
ties of the process. At these points, the
team defined what data existed to allow
an assessment of cycle time. The resulting
measure required collecting and analyz-
ing a series of dates stamped on paper or-
der slips as they moved through the work
flow. Procedures were set in place for sys-
ternatic sampling and analysis of the re-
sults Measurement eventually allowed a
comparison between the process as it ex-
isted before redesign and the new process
after implementation.

Once mapping and cycle time mea-
surement were underway, process analy-
sis was used to evaluate the contributions
of each work task. In team meetings
members discussed and iudged the value
of individual tasks based on the cost of
performance, and the frequency and im-
pact oferrors. Team members reached a^"uars.trsot 

on task value or ran a pilot test
to measure the results of a proposed
change. Pilot tests were used to assist in
developing and implementing new proce-
dures, and in measurinq rates of error,
processing times, and the effect of
changes. Test results allowed team mem-
bers io weigh savings in processing times
against errors and their impact to decide
whether the benefits of a change out-
rveighed its drawbacks.

iater changes involved redesign ofthe
entire work Drocess. Team members re-
designed the process by eliminating or
curtailing work tasks previously judged as
havins limited value. They also consoli-
datedthe process by eliminating work
hand-offs whenever possible. During im-
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plementation of the new process, the
team created automated alternatives to
simplif' or replace existing manual tasks
and processes.

one or two hand-ofTs {rom a process
would not seem to have measurable im-
pact on processing times. However, cycle
times measured be{bre and after imple-
mentation of the redesigned book or?er
process show the benefit of making these
changes.

As defined earlier, network maps illus-
trate the process under study. MLasure-
ment of process cycle time produces data
from the existing process that serve as a
basis for comparison with future changes.
\Vith these underllng mechanisms in
place the Before Team moved to evaluate
individual ordering processes In this pa-
per I examine reengineering the process
of ordering notification slip books. Exam-
ination ofthe single process illustrates the
mechanisms used to analyze and redesign
the old process and addresses concerns of
implementation of the new process

PRocEss Axetysrs AND REDEsTcN

\.\/ith completed network maps, team
members could begin the step of ludging
component tasks of the notification slip
book ordering process. The goal of analy-
sis and redesign was to streamline the
process by eliriinating unnecessary work
tasks and hand-offs without compromis-
ing quality. Some tasks became candi-
dates for total elimination or limited ap-
plication. The team evaluated tasks in tfie
order process using the reengineering
concepts of value- and nonvalue-added
activities.

Adair and Murray (f994, 116) identify
tasks that add value as those "that physi-
cally change the work and affect the work
output in a way that makes it more valu-
able to the customer." The Before Team
evaluated all work tasks in notification slip
book order processes at both librariet.

Value was easily recognized in necessary
tasks like record creation and slip annota-
tion that documented and conveyed in-
formation needed in later cataloging pro-
cedures. Value was also found in
duplicate detection that prevented the li-
brary from spending funds for books al-
ready owned and saved stalf time in re-
ceiving and then returning duplicate
titles. Searching tasks were necessary for
completing the process but redundant
searching of the same database, as staff
carried out different tasks on an order in
multiple departments, was considered
nonvalue-added. Nonvalue-added steps
do not substantially change the status or
content of a piece ofwork but seem pri-
marily to slow work down.

Assigning nonvalue-added status to a
taskwas straightforward in the case ofre-
dundant activities such as searching the
in-house database mult iple t imes to en-
ter different pieces of information. As-
signing value to other tasks, especially
those where the focus was on improving
the accuracy or completeness of data,
was more pioblematic Historically, the
technical services departments at UIC
have had the goal ofachieving error-free
processing. Striving for this level of qual-
ity incorporated tasks into the work pro-
cess that reviewed and verified work for
accuracv Anv increase in accuracv. such
as additional'correct orders received, or
improved online catalog content, justi-
fied performance of a task. Reengin-
eerinq introduced new criteria for evalu-
ating tasks that challenged these quatity
standards. In addition. technical services
team members were workinq with team
members from other areas of the library
who had different experience and pei-
spectives on acceptable levels of error in

Processrng.
Three criteria contributed to deter-

mining the value of these tasks: time or
staffcosts ofperforming the task, the fre-
quency of errors found while doing the
task, and the impact that errors would
have on the quality ofthe output or end
result ofthe task. The team moved from
the technical seryices assumption that all
tasks improving quality had some value,
to balancing the productivity of each
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Figure 2. Nehvork Map of Existing Process for Notification SIip Materials-Library of the
Health Sciences.

work task with its cost. If a task had hieh
costs, such as adding a halfday or a day ot'
processing time, or required attention of
supervisory personnel, high levels ofer-
ror frequency, or critical impact on the
quality of the end result would have to
exist in order to warrant continuation of
that task.

At times the team was satis{ied with
informal assessments of costs and bene-
fits gathered at team meetings. For exam-
ple,1 set of review tasks in tle process at
LHS involved supervisory sta{T printing
orders that had already been processed
on the local system, checking the printed
order against its paper notification slip
and correcting any errors that would re-
sult in incorrect receipts (see figure 2).
Discussions between the LHS acquisi-
tions supervisor, the technical r"tiri""t
operations supervisor, and a bibliogra-
pher led to the conclusion that the errors
found during this review did not identify
enough incorrect receipts to merit its con-
tinuation. These three individuals con-

cluded that the low frequency of errors,
which in this specific situation was based
on the shared observation not a measure-
ment, did not affect total order quality
enough to warrant the cost ofsupervisory
personnel completing the task.

\\/hen discussion within the team was
not on its own sufficient to result in con-
sensus on the value ofthe task, the team
set acceptable rates oferror, measured er-
..,..r.",ir"t"e. and assessed the effect on
the output of the task. Determining the
value ofthe task that verified headings in
records newly added to the local catalog
was especially sensitive because of the
longstanding belief of its impact on cata-

forms. Besides frequency of the occur-
rence of error, members were also con-
cerned with how long the errors would
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exist in the database. By measuring move-
ment through technical services, the team
found that for Library of Congress and
National Library of Medicine titles, con-
{licts would exist for the one to eight
weeks that it takes to receive and catalog
the books. Fast processing further lessl
ened the impact on catalog quality. Ac-
ceptable error frequency, combined with
the short time that errors would exist in
the catalog, resulted in a nonvalue-added
status for this category of orders.

Besides evaluating process tasks, team
members worked to eliminate hand-offs,
the point where a unit ofwork passes from
one person or department to another.
Hand-offs can have a nonvalue-added sta-
tus in the same way that work tasks can.
However, hand-offs are different in that
they are not a work activity but a transi-
tion point in the work flow of a process.
Prabha ( 1989) found that the time to cata-
log material lengthens when greater num-
bers of people handle an item. This corre-
sponds with the nonvalue-added status of
hand-offs because of the idle time that oc-
curs between one person completing
their work on an order and the next per-
son beginning it. In the LHS process, af-
ter creation ofthe local svstem order. the
work moved from one p"r.on to another
for review (designated on the network
rnap in figure 2 by an arrow connecting
task boxes). The time orders spentwaiting
lor that review added processing time
without adding anything of value-to the
order The Before Team had already
judged the review to be a nonvalue-added
task. Now it eliminated the task and the
hand-ofl resulting in less work for the su-
pervisor, no perceptible decrease in the
quality oforders received, and faster pro-
cessinq t imes.

The team detected a second, less evi-
dent but potentially significant source of
hand-off delay as work moved between

time Further investigation revealed that
transfer ofbook orders to the unit did not
always occur immediately after a biblio-

grapher decided to order an item. Prac-
tice varied by bibliographer and type o[
order, but questioning bibl iographers on
their methods identified two submission
patterns. Some orders were submitted
daily in small  numbers, but sometimes
batching occurred for notification slip
orders, resulting in packages of50 to 100
slips together. Other orders were sub-
mitted less frequently, but also in large
numbers. This created potential for the
convergence of many or-ders in the Cata-
log Department at once. Batching and
holding orders'was practical for collec-
tion development order receipt patterns
and fund management Yet the point of
the hand-off, when the Catalog Depart-
ment contended with orders in unpre-
dictable volurne, led to processing de-
lays.

Pnlsr ONr REsuLTs

The next step ofanalysis and redesign be-
came the {irst phase of results as team
members looked for parts of the process
that they could change quickly. Making
changes quickly to realize some improve-
ments was desirable, especially when a
consensus existed about cleai positive
benefits to the process. An opportunity to
decrease processing time was found in re-
vising the application ofthe heading veri-
fication task because the team hadludged
it to be partially nonvalue-added. Be-
cause both catalog departments carried
out this task, both processes would bene-
fit from the change. The team eliminated
searching personal, corporate, confer-
ence. and series names for orders with Li-
brary of Congress and National Library of
Medicine bibliographic records. Elimi-
nating the task affected 6OVa to 807o of re-
cords searched during the pre-order pro-
cess It also reduced cycle time about two
minutes per record and saved up to 55
work days peryear.

The final step o[ the reengineering
project involved redesigning the entire
notilication slip book ordering process.
Figure 3 shows a redesign of the book or-
der processes depicted in figures 1 and 2.
This redesign results in identical work
flows for notification slip books for LHS
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TABLE 1
Wonr Srspso non NorrFrcerroN SLrp Onpen PRocess

Work Steps Prior to
Reengineednq

Work Steps Following Net Reduction in
Reenqineering Nrrmber ofSteps

LHS Process

Main Library Process

I9

I D

r.)

13"

b

2

'Tasks aud hand-oll ls involved ir the eltire nrocess
" 'TWrr  tasks  app l ied  , r r r  a  se le t  t i ve  l ras is

and Main Library. The team eliminated
hand<>ll.s whenever possible, including
one liorn the Main Librarv nrocess and
two lrt-rrn LHS Tlre hani-oti' between
cataloging and :rcrluisitions departments
and its time delays iue gone, as are tasks
duplicated in each department, such as
online searching. Only one hand-ofT re-
mains in the new process, when orders
come into technical services fiom the
Collections Development Department.
Also eliminated were tasks nreviouslv
f iven nonvalue-atlded status. Tasks de-
creased to 12 (fiom 13 at Main Library
and 16 at LHS), with two applied selec-
tively The redesign eliminated
nonvalue-added review tasks of com-
pleted orders lrom the LHS process.
Heading veri{ication {br Library ol Con-
gress and National Library ol Medicine
records was discontinued at both librar-
ies Table I summarizes the redtrction oI
hand-oflls and tasks in the reengineered
pr ocess.

The rnost evident change in the rede-
sign is the consolidation o{ the book or-
dering process Rather than a process car-
ried out in two departments by two or
three people, the ledesign resulted in a
process combined and sirnplified through
automation so that one person working in
one department could per{brm it.
Preorder searching, whlch includes bib-
liographic and holdings record creation,
and occurred in the Catalog Department,
was c<lnsolidated with order record cre-
ation, which took place in the Acquisi-
tions Department. The team anticipated
that this redesigned work flow would re-
sult in a reduced cycle tirne that would be
measured a{ter implernentation.

IlrrlrunNrauoN oF NEw
Wonx Flows

Reengineering groups redelined and re-
lirrmed to execute initiatives approved
during process redesign. The implemen-
tation stage lbr the reengineered notifica-
tion slip order process took an additional
nine months of work {br a recon{igured
team ol 'eight people The implementa-
tion team was responsible {br evaluating
the proposed redesign and setting up a pi-
Iot test of the initiative, which included
developing procedures fbr the process
and training sta{I. Team members were
chosen {br their direct involvement in su-
perr,'ising and carrying out the book order
process. The implementation team in-
cluded stafl'that would be conducting the
pilot test, so training began immediately
with exposure to the new design and con-
tinued as implementation developed.

Consolidation ol the process lirr or-
dering notilication slip books meets
reengineering streamlining goals and ha^s
potential ltrr job enrichment goals. Ac-
cording to Hirshon (1994, f4, f6), "A key
re-engineering notion is the discarding of
the division of Iabor in I'avor ol combining
jobs, empoweringthe worker, and making
iobs more multi-dimensional." However,
a key concern during implementation was
whether the consolidated process would
be too comolex irnd result in work overkrad
for one 

"-pkry"" 
Rerluired of one person

are searching skills and maniprrlation of
OCLC and NOTIS systems, knowledge of
MARC btbhographic fields and NOTIS
lields in bibliographic, holdings, and order
records, and {inally mailing tasks. Mainte-
nance of acceptable levels of accuracy
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Figure 3. Nehvork Map of Redesigned Process for Notification Slip Materials.

remained critical in spite of the additional
tasks assisned. Haciman and Oldham
(1980) propose that such lob redesign
might not be suitable for all workers.-A
combination of knowledge, skills, personal
gro'*th needs, and job environment con-
tribute to the abilities ol'each worker to ac-
cept and succeed in such a challenge.

To answer the problem of overload,
implementation team members from the
acquisitions and cataloging departments
developed computeniu""ro, io record

creation Automation of this part of the
process also determined who would take
responsibility for the redesigned process
in technical services. Staffin the prepro-
cessing unit ofthe cataloging department
hadthe knowledge of OCLC, MinC, and
NOTIS requiredfor the rest of the order-
ing process. Rather than require acquisi-
tions staff to learn this skill set, creating

orders became the responsibility of the
pre-processing unit in cataloging for the
immediate future.

PHASE Two REsuLTs

The implementation team successfully
tested the redesigned process that consoli-
dated notification slip ordering. Task over-
load did not turn out to be a problem for
one person carrying out the process. Veri-
fication of the beneffts ofthe redesigned
process can be found in a comparison of
cycle times before and after process rede-
sign. At the onset ofthe reengineering pro-
ject the Before Team began measuring the
cycle time of the process. Cycle time mea-
surement continued in the implementa-
tion phase of the project. This allowed
comparison ofthe process as it existed be-
fore reengineering with the redesigned
process. A comparison of cycle times
shows anticipated reductions in the aver-
age time to process an order.

Measurement of cycle time involved
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TABLE 2
Cvcln Trrrans FoR NoTIFICATIoN SLIP Onpnns (tN Devs)

Cycle Time Prior to Cycle Time Followilg
Reertgineering l leengineeriuF Net Reductitrt

LHS Notilication SIip
Orders

Main Library
Notification'Slip Orders

l0 8

z.t  Dt 6 . b

gathering a series ol'dates as the order
moved through the process. The lirst date
showed when a bibliographer decided to
order an item (denoted by the date en-
tered on the notilication slip bv the bibh-
ographer). The measuremint'procedure
used a second date when stalTcreated bib-
li< graphic and holdings records in NOTIS
in the preprocessing section ofthe Catalog
DeDaftment. The la^st date recorded oc-
curred when st#fcreated the order record
in NOTIS (in the Acrluisitions Depart-
ment lbr the old process and the Catalog
Department lbr the redesigned process).
Team members combined dates to lind
the cycle time it took an order to move
through cataloging and acrluisitions pro-
cessing with the understanding that delap
in order submission possibly extended cy-
cle tirne and that some cycle time was not
accounted lor because mailing tasks, con-
sidered part of the ordering process, were
not represented in the statistics. Table 2
shows a summary of'notilication slip cycle
times prior to and {ollowing reengineering
the process. Baseline samples taken lbur
months after beginning the reengi-
neering project show an average 42-day
cycle time lbrordering Main Librarynoti-
lication slip materials and an average cy-
cle time of 10 days fbr ordering LHS noti-
Iication slip materials. Latest ligures,
taken 43 months after the beginning of
the reengineering project and 15 months
after implementation of the redesign,
show an average cycle time oI'18.5 days
Ior Main Library and 2 days {br LHS noti-
lication slin materials This decreases the
cycle time fi>r book ordering at Main Li-
brary by 23 5 days (567o) and at LH S by tt
days (ti07o)

Eveluertou oF REENGTNEERTNG
PROCESS AND RESULTS AT UIC

Though reengineering has its origins in
business applications, its {ramework and
tools oroved valuable in the assessment
and ridesign of technical services work

researched processes in-depth and task
tbrces deali with special topics that
would other-wise have diverted team ef-
{ort Diverse group membership pro-
moted a balance ofperspectives that en-
couraged <luestioning of '  prot 'esses and
generated creative suggestions firl im-
provement.

Network InaD construction de-
manded that the Belbre Tearn deterrnine
the boundaries and components of or-
dering a book and in doing so broke down
barriers of functional departments that
prevented viewing book ordering as a
single process. Map construction also fa-
cilitated greater agreement about and
understanding of the process. Network

through redesign.
Reengineering concepts of task value

and hand-olTwere applicable to evaluat-
ing library processes. Assigning value t<r
work tasks identi{ied problem areas



50/ LRTS . 43(1) . Zuidema

within technical processing work flows.
The team easily identified value in the
creation of NOTIS records and duplicate
detection tasks. Though nonvalue -ladded
tasks were sometim6s not so easy to
judge, the team nonetheless identi f ied
and eliminated these tasks. Assigning
value to tasks resulted in a reevaluation
of traditional technical seryices qualiw
standards. A degree oftolerable erior rJ-
placed the goaftf error-free processing
in some instances, once the team evalul
ated the frequency of errors, the cost of
performing a task, and the impact of er-
rors together. In sensitive iituations,

work tasks. In functionally designed tech-
nical services work flows, aCquisitions
staffconcentrated on the details oforder

time built into the hand-off between peo-
ple and departments. The time thal or-
ders spend in anL out basket waiting for
transportation to the next stage ofthe pro-
cess, or on a desk waitine for work tasks
actually to begin, was a ievelation when
teams analyzed work processes.

The poiential pitdls of undertaking a
pro.yect to reengineer work processes are
many. Following on the heels of the initial
promotio_n of reengineering as an organi-
zational design toolthere seimed to c"ome
the recounting of its failures more than its
successes. Even proponents such as Ham-

mer and Champy (1993) give pause by
listing a large sei of factorsin *'hi"h ru"-

case for action to the first field release ofa
reengineered process." The reengi-

tional nine months. Part ofthe reason for
this was the time that librarv staff could
contribute to the effort. RJengineering
progressed along with the usual work load
of an academic library. Consultants sug-
gested longer or more frequent meetingi.
Participants felt that the demands of the
hbrary limited their ability to divert more
attention to reengineering The choice to
maintain rather than increase time com-
mitted no doubt lengthened the
reengineering project.

A second reason for the lensth ofthe
project was the complexity of-technical
services processes. M/hile the library had
only.one reengineering project, so as not
to "dissipate energy across a great many
reengineering projects" (Hammer and
Champy f 993, 210), it was difficult to an-

nying work flows Initial efforts of the
Before Team concentrated on notifica-
tion slips and firm orderwork flows. Map-
ping, measurement, and analysis of these

and sometimes from one process to
another during and between meetings,
leading to conTusion and slow p.og.eis.
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This situation escalated as the project
progressed and the team considered al-
ternative options and services. The Be-
fore Team made its greatest progress
once it focused on the simplest process
available to it-notification slip book or-
ders. Now, after initial success with notifi-
cation slips, movement to consolidate
firm orders into a one-person process can
be more focused. should it occur.

A warning against "tDnng to fix a pro-
cess instead of changing it" (Hammer and
Champy 1993, 20f) did not prove prob-
lematic at UIC. Fixing a process refers to
modifying an existing process in contrast
to starting over to develop a completely
new process. There might be advantages
to starting over but the team had success in
making iicremental modifications to the
notiftcation slip order process. It elimi-
nated single tasks or applied them selec-
tively. While these modifications were in-
dividually minor in nature, the collective
result was a substantial reduction in cycle
times andoverall decreases intime forthe
order process of 56Vo and 8OVo.

During the project, the library has re-
alized significant benefits beyond chang-
ing technical services work processes.
The library administration has made a
survey of its environment In exploring
automated alternatives to current work
flows, it has brought itself up-to-date
about current options, and positioned it-
self to use newly emerging capabilities of-
fered by technolory. The project has of-
fered opportunity for staff development.
Professional and support staff have
worked together developing skills to gen-
erate new ideas and evaluate what works
best among a broad range of options.
Team responsibilities required support
staff to work in new roles and develop
written and oral communication skills. Li-
brary staff, especially those from different
locations, have gotten to know each other
better, which eases future contact and in-
teraction to accomplish library activities.
Finally, and perhaps most important, the
library administration and its staff have
become more accustomed to change,
making the task of managing change, if
not comfortable, at least more routine
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CoNcLUSIoN

Technical services do affect the level of
customer service a library can provide
and the reengineering project was in-
tended to increase the level of service

flows used throughout the reengineering
proiect. Procesi analysis el iminated
*oik tasks that did not show adequate
contributions to the work process, such
as review tasks that verified headings
occurring on Library of Congress bib-
liographic records. Standards defining
higher allowable levels of inaccuracies
ha*ve not resulted in discernable harm to
the ordering process or the quality of
the catalog. The redesigned process for
ordering notification slip books elimi-
nated the hand-off between acquisi-
t ions and cataloging, and consolidated
ordering into a single set of steps per-
formed by one person in one depart-
ment. Together, task and hand-off elim-
ination resulted in decreased cycle
t imes for book orders.

Reengineering of technical services
processes is an ambitious undertaking
motivated by changing times. Through
reengineering, UIC staff sought flexi-
bility in controlling and planning for
changing technology. Participation in
the reengineering project has resulted
in a survey ofthe surrounding environ-
ment Teiims have evaluated and imple-
mented new practices, products, and
services available to technical services.
Reengineering also has al lowed the l i -
brary to know itself  better. Reengin-
eering participants have come throirgh

future.
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