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EXECUTIVE SUMMARY

Informationtechnology (IT) hasradically improved many aspectsof organisational activities.
Computer-basedinformation systems(CBI S) areconstantly devel oped moreeffectiveand efficient.
Development of anew CBISisjustified by higher quality of work, more efficient work processes,
and more flexible work practices. However, introduction of the new IS can produce a variety of
problems.

This paper describesthe problems observed inthe use of alibrary CBISin aFinnish scientific
library. Theresults of the study illustrate well the environment which should be understood by the
designers of computer-based information systems. One important prerequisite of good (re)design
isawide understanding of the problemsthat may prevent effective use of aCBIS. In this study we
introduce a classification based on the problems which were found in the case. The classification
describes the causes and effects of the observed problems.

BACKGROUND

The study was carried out in a scientific library which hierarchically is a specia unit of the
University. Thelibrary isadministrated by achief librarian and governing board, consisting of the
chief librarian, one member appointed by the rector of the University, and six members appointed
by the Council of the University.

Thelibrary isorganised into 11 departments. Four departments deal with administrative and
acquisition related tasks. One of the departments is the central library which isin charge of the
general collections. Theremainingsix unitsarefaculty libraries(mathematical and natural sciences,
humanities, education, medicine, law, and social sciences), which are responsible for specialised
collections.

Ingeneral, theactivity of alibrary ischaracterised by two different work processes. Thegoals
of these processes are different and, in some sense, also conflicting. On the one hand, the library
increases and maintains its collections. On the other hand, the library serves the customers by
lending volumesfrom thecollections. From thefirst point of view, thesituationwould beideal when
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the collections are complete and al the volumes are in the shelves. For customer services, it is
important that the volumes are borrowed by the customers. In an ideal situation, all volumeswould
be checked out. For the organi sation as awhol e, the most important thing isto achieve both goalsin
an optimal way.

The main stakeholders of the library’s activity are different types of customers; publishers,
brokers, bookstores, other national and international scientific libraries, Customs, and university
administrative bodies. Typical customers are university researchers, teachers and students. The
library’s work practices are partly defined by the nationwide community of scientific librariesin
Finland. Publishers, brokers, bookstores and Customs are related to the acquisition process of the
library.

The library has 118 employees (see Table 1). Half of the employees hold a university degree
which suggests that the organisation has a strong expert flavour. The organisation is femae-
dominated, and consequently the wages are low.

There are five main professional groupsin the library. The largest group consists of assistant
librarians. They are employed in almost all the departments, they are alittle younger than the other
employees, and about 40% of them aredoing either their professional training period, civil alternative
service, or government supported work period because they had been unemployed. Assistant
librarians work typically in customer service or maintenance of the collections, they have low
income, and do not have any education in library science or related disciplines.

Librarians are the second largest group of employees. A typical librarian is female, has a
permanent position, and holds a university degreein library science. Asagroup, librarians are not
specialisedinany specifictypeof tasks, eventhough administrativetaskswereoftenincludedintheir
jobs.

Library secretariesform 13% of thestaff. Typically, library secretarieshaveatemporal position
andalibrary sciencerelated degree. Library secretarieswork in customer service, and do catal oguing,
acquisition, or maintenance related tasks.

Thelibrary has13library clerks. A typical library clerk isfemal e, somewhat ol der thanthe other
employees, hasapermanent position and alibrary sciencerelated university degree. They do mostly
cataloguing related tasks, but also maintenance and customer services.

Of the minor professional groupsthelibrarianswho are specialisedininformation service, are
the most important. This library employs only two information specialists. They are highly skilled
inthe use of different typesof information systems, they train the customers, and they are better paid
than the other employees.

From the perspective of librarianship someaarming, rather global changeshavetaken placein
thelibrary industry. Firstly, theincreasing use of I T in publishingisachallengefor thelibraries. For
example, el ectroni ¢ publicationshaveal ready radically changed thetraditional domain of thelibrary,
causing uncertainty among employees as they have to modify their work practices. Secondly, the
development of IT hasmadeit possible for the customersto take over traditional tasksof librarians.
The tendency to increase self services is seen as a threat for the proficiency of librarians. The

Table 1. Employees, collectionsand CBIS

Staff 118 Collections, total 2,100,000
Professional groups +'annual accumulation 50,000

« information specialists 2%

e librarians 26% Central CBIS

: ﬁ%sr ;;alnste'('fégr'gs iggﬁ: » employees using the system ~ 84%
« librarian clerks 11% » working hours used on

« others 13% the central system 55%
Education « working hours used on

* university degree 51% other systems 16%
«|lower education 49%

Gender Collections (1997)

> male 32% « in CBIS database 32%

* female 68% « manually updated 68%
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employees are frightened of the changes because their professional status is weakening. The
pessimistic view of the future of the profession is embodied in low-educated assistant librarians.
Their number has grown radically which reflects the weakening position of librarians. Furthermore,
thenumber of thetop professionalsinlibrarianship, i.e. theinformation specialists, isnext to nothing.

The use of IT in the case organisation was the primary interest of the study. A central CBIS
supportsthe core activities. Altogether 84% of the employees use the system, and the average use of
the system was 55% of working hours (see Table 1). Furthermore, the organi sation applies around
ten other important computer applications. The employeeswho usethe central systemin their work
also use these applications around 16% of working hours. In other words, 84% of the employees
spend 71% of their working hours using some CBIS, which suggests that the organisation is highly
dependent on information technology.

The importance of the CBISs is more obvious if we look at the pool of information which is
stored, updated, sorted and searched by the employees and the customers. The total amount of
volumesinthelibrary ishuge, around 2,100,000 copies. In 1997, there were about 673,000 volumes
inthe CBIS, and therest of the collectionsfiled in manual card catal ogues. However, not only isthe
pool of information about the existing collections huge, but also the information concerning orders
and acquisition of new itemsissignificant. The collectionsincrease by about 50,000 copiesper year.
Furthermore, the information related to the customer service process, i.e., ordering, borrowing and
returning publications, isan important part of information flow from the perspective of information
technology.

SETTING THE STAGE

Thelibrary system has been developed by an international software house. Itisused in every
scientific library in Finland with tens of thousands of usersin the country. Further, different releases
of the system are applied at least in several European countries and in the USA.

The introduction of the IS has changed the nature of the activities in scientific libraries in
Finland. Thesystem hasfacilitated totally new formsof cooperation and communication betweenthe
libraries. It hasintegrated the departments within each library. In addition, the system has allowed
more effective utilisation of collections by the customers.

Although the system has radically improved the quality of library activities, the users have
encountered a number of problems. However, no complete understanding exists about the quantity
or quality of the problems related to the system. Furthermore, the organisational structure needs
apparently to be redesigned, which would set new requirements for the system.

CASE DESCRIPTION

The organisation invited agroup of IS researchersto study the deployment of the CBISin the
library’ swork processes. Theresearch group spent ninemonthsin the organisationin order to gather
information about the problems perceived and experienced by the users. Data were gathered in
several ways:. by using the system, by examining the documents produced by the organisation, by
observing, by performing two questionnaires, and by interviewing. One of the questionnaires was
filledinby theemployees(all employees, n=118) of thelibrary. Customers' viewpointswere studied
by the other questionnaire (n=200). Further, 15 empl oyeesrepresenting different phasesin themajor
work processes were interviewed.

Parallel to the research, an organisational development project was started. The goal of the
development project was to enhance the effectiveness and efficiency of work processes. The
devel opment project modelled the work processesin order to document the existing work practices,
to compare the differences between the organisational units and to analyse the problems in the
existingwork processes. Theresultsof thisproject will beused asthestarting pointinafutureproject,
which will concentrate on the reorganisation of work processes.

Theactivitiesof thelibrary were analysed both asawhol e and as separate work processes. Two
main objectiveswerefound when the activity was observed. On the one hand, the goal of thelibrary
is to accumulate and store the collections, which was manifested as comprehensive and well-
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Figure 1. Some opinions of the employees about the influence and characteristics of the system
(n=99).

documented collections. Onthe other hand, the goal isto utilise the collectionswhich takestheform
of fast and flexible circulation of copies to the customers. These goals of the library arein away
contradictory. To oversimplify, the goal is achieved when either none of the copies is checked out
or al the copies are checked out.

Thesetwo goalswere manifested in the main work processes of thelibrary: the acquisition and
service processes. The researchers modelled the processes by using generalised process diagrams.
Thediagramsincluded information about the sub-goal s of work phases, and the waysto achievethe
goalsindifferent organisational units. Thetools(e.g., informationtechnology) whichwereavailable
to support the performance of work taskswere analysed, and the problemsintheir use were gathered
for analysis.

PROBLEMSFACING THE ORGANISATION

The CBIS had an important role in the library’s activities. The benefits of the system were
visibleintheevery day work of the employees. Most usersthought that the system had improved the
customer service. Further, the users considered that the system had improved the effectiveness and
efficiency of work. The response time of the system was reasonable for most of the users, but the
connections to other systems were not flexible enough in some tasks. (See Figure 1.)

The employees were able to tell quite accurately about the problems in the use of the system.
However, evaluation of the causes and effects of the problems seemed to be more difficult. Because
the knowledge about the prablems was fragmented, the users had difficulties in seeing the overall
pattern of problems. They had to tolerate these problemsin their daily routines and find alternative
ways to perform their tasks in order to avoid the problems.

The most obvious problems were of atechnical nature or indicated weaknesses in the user
interface. However, problems al so derived from the way of applying the system, lack of user skills,
and even from the organi sation of work processes. Because nobody had a clear view of the possible
causes and effects of the problems and the overall pattern of them, the organisation tried to
compensate for the problems by improving the employees' skillsin the use of the system.

Next, the daily problemsfacing the usersaswell asthe causes of the problems are discussed in
detail. Theproblemscan beclassifiedinto fivemain groups: technical problems, problemsintheuser
interface, problems in the usage of the system, problems related to skills and knowledge, and
problemsrelated to division of 1abour and work processes. Someinstances of the problemsand their
causes belong to several main groups.

Technical problems
The problems classified as technical problems were derived from both in hardware and
software. Hardware problems were rel ated to efficiency and telecommunications. Efficiency of the
hardware became apparent in continuous starting and closing different software applicationsduring
thework. Also, breakdownsin telecommunications caused serious harm to thework. Because many
employees worked up to 90% of their working hours with the system, the breakdowns in telecom-
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munications constituted a serious problem.

Obviouserrorsinthe software caused serious problemsin thework. Most of the problemswere
accumulated to the service process. Software errors covered, for example, unexplained response of
software while pushing a certain button or while working with a certain group of customers, the
malfunction of acontrol parameter or other illogical behaviour of the software. A part of the software
did not work at all. From the users’ point of view, errors in the software were especially difficult
becausethey appeared always unexpectedly and wererel ated to certain work situations. Someerrors
were found only by chance. Thus, nobody in the organisation knew the harm the error had already
caused or its final effects. Because the organisation could not correct the errors in the software
package, the users demanded a great deal of creativenessin order to cope with software problems.
It was only possible to report the errors. Consequently, the only way to handle the problemswasto
tolerate them or to get around as well as possible.

“...and thenthere are these bugsthat some programsdon'’t function asthey should. Just likethis
one. If abook has not been returned and you can see that two reminders have been sent. Inthat
situation you could send a bill. But you can’'t. Y ou have to contact the customer first because
you can't be surethat theremindersreally have been printed out by thesystem... it' squiteunfair
that you get abill, if you haven't got even areminder.”

There were anumber of serious shortcomings in the software which actually cannot be called
errors. For example, some data fields and pieces of software which would have been of valuefor the
activity weretotally missing. Theintegration between different partsof the softwarewasinsufficient.
Also, somepartsof thesoftwaresimply did not fitinto thework practicesof the organisation, because
the software was originally devel oped to support a different organisational culture.

Inall, the organisation could not influence the features of the CBIS which caused the technical
problems. This was very frustrating for the employees, because even if they were aware of the
problems, it was practically impossible for them to solve the problems. One empl oyee described the
process of correcting the software errors as follows:

“Y es, those[ devel opment suggestions] have usually gonethrough theseteamsandthenthey are
treated on the European level and then only after that they have been sent to the USA as
suggestions. Generally they have been ranked so that the developers can decide the order of
implementing them and....and.... it is hot-avery quick process... to get further that way. One
couldbeabout thesedifferent rel easesof thelibrary system that only someof thebugshavebeen
managed to get rid of. And it has happened that when one bug has been removed it has created
others somewhere else. Always, when you start working with an updated version you have to
be very sharp, because you never know what has changed.”

Theproblemsrelated to thetechnical aspectsof the CBISactually weremanifestedintwoways:
the system did not behave as expected or someinformation “ disappeared.” In addition, thetechnical
shortcomings caused unnecessary work, and some tasks were put off or totally given up. In some
situations, the necessary information was hard to find which hindered the customer service.

User Interface

Theweaknessesintheuser interface caused variousproblems. Generally, theuser interfacewas
found very uninformative. Thiswasnot asurprise, becausetheinterface was character-based and the
system was used by line commands. The commands usually consisted of only one or two characters.
Further, the commandsreferred to English words and thus were not so easy to remember for Finnish
workers, which decreased the usability of the system.

To compensate for the weaknesses of the user interface, a number of user manuals had been
written in the organi sation. However, the manuals were of poor quality. Only 7% of the employees
reported that they use the manuals to cope with problem situations. The weaknesses of the user
interface, theinconvenient way of using the system, and the poor quality of the user manual stogether
resulted in that it was difficult to learn independently to use the system.
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“Well, thisreally isavery complicated system, although I’ ve got used to it and don’t have any
good point of comparison. | haveaways"floundered” withthisrecordformat. Earlier, | worked
inanother library and there was also the same system. It wasalongtimeago. But it isafact that
you haveto browse through many screens. Of course |’ m not the right person to say something
is complicated, but this system really is constructed quite...”

As mentioned earlier, the actual operative use of the system, for example, remembering a
command wasdifficult. Furthermore, certain taskswere quite troublesometo perform. For example,
editing an existing data field was so difficult that the users preferred deleting the old data and
rewriting the whole thing. In some cases, the users experienced the manual system even better than
the computerised.

“...[correcting mistakes] could be simpler. I'll give you an example here. If | want to add
something, for example, toline6, first | takethelineup and then | movethecursor withthe space
key [totheright position]. Andif | wanttoadd‘m’ herel havetowrite'i’ [insert] under the next
letter and then ‘'m’. Now it’s there and then | have to save thisrecord.”

The shortcomings and weaknesses of the user interface had various consequences. Some data
in the database were insufficient or faulty, and sometimes very difficult to search for. Also, finding
the right command was difficult and sometimes the work practices turned complicated. Difficulties
in interpreting the meaning and functionality of data fields reduced the quality of the interface.
Furthermore, theemployeeshadto bearin mind many detailsrelated tothe system. Theuser interface
caused extrawork and delayed some tasks. Because the user interface to be used by the customers
wasal so very primitive, the shortcomings caused extrawork to the stressed staff. In thisway, thelow
quality of the interface weakened also the standard of customer service.

Usafe of the CBIS

Difficultiesin defining the value of certain software parameters caused unexpected behaviour
of the CBIS. In some service-related tasks, the users suddenly observed loss of information which
hindered the coordination of the activity. For example, information of claims was lost when a
customer returned aloan, irrespective of whether the returned item wasthe causefor theclaim or not.
The consequence was that the librarians had no possihilities to control that the customer paid the
notification fee. Therefore, the problem caused some loss of money.

Timeliness of the information in databases was not adequate. Firstly, some tasks were
performed manually, because it wasfound better and more practical. Thus, all theinformationinthe
library database was not up-to-date. Secondly, there was no program for removing large amounts of
data. Further, it wasdifficult to provideinformation for the customers because of missing datafields.
To conclude, many things, such as manual activities, human mistakes, and misinterpretations of the
data caused false notions of the true situation. Also, it was not clear who was responsible for the
contents of information, which did not help in avoiding problems in the correctness of the
information.

All necessary datawere not entered into the database because there was shortage of resources
in the library. Consequently the quality of the customer service was not the best possible, because
customers could not rely on the correctness of the data. Further, manual performance of certain
activitiesin some units multiplied the effect. Problemsin defining certain data items weakened the
customer service by delaying the circulation rate of the material. The possibilities of the customers
to utilise the CBIS effectively were impaired by superficiality of customer manuals and by lack of
customer training. Sometimes, customerswerenot abletousethe CBISat all, becausethe system had
without any reason cancelled the rights to use the library. Also, the contents of the database often
failed to satisfy the needs of the customers.

Finding a piece of information sometimes required browsing through several screens. Some
tasks required so much browsing that work practices were unnecessarily complex. Editing was so
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laborious that simple modifying operations had to be performed by deleting and rewriting. In some
units, the work was organised so that the material had to be transferred back and forth between
different units.

Many work tasks were to be performed manually because the CBISwasfound difficult to use.
Further, ‘workingaround’ wasperformedin computerisedtasks, resulting in unnecessary operations.
The reasons for working around were related both to the functionality of and deficienciesin the
software. In some cases, thefunctions of the CBI S had to be applied tofit thewaork tasks. Sometimes,
tasks had to be delayed in order to be able to complete them. Awkward editing caused unnecessary
deleting and rewriting. Also, the value of certain dataitem had to be changed for amoment, so that
the task could be compl eted. Performance problemsin hardware forced the workersto close and re-
start applications, if they wanted to use several programs. One employee described working around
asfollows:

“I"veinvented thiskind of atrick, when | want to print thewholereference. In the system there
isthe‘print’ command which printsacoupleof lines, but I’ d liketo print all of them, thewhole
[index] card. I’ veput herethe’ print-to-file' command, and now all that | takewith* print screen’
will be printed to afile. Andinthelibrary system| use ... then| will use Windows and ... when
| get the reference to the card screen | will take the print screen’, and it goesto thefile. Then
you have to edit it. All the stuff at the screen goesthere. That iswhy it isdifficult.

A lot of problemswerefound in the usage of the library system because information was hard
to find. First, the commands were complicated which made searching for information difficult.
Second, searchesweredifficult to perform, because the search command coul d often be applied only
to impractical datafields. Sometimesit happened that for an unknown reason the restriction of the
search space had changed without the user noticing it. Therefore, only part of the searched
information was found and the user never realised the mistake. Manuals would often have been
needed when using more complicated commands. Themanuals, however, only providedinformation
about rather simple operations. Furthermore, customers who used the CBI S did not often know the
variety of datathe system included.

The characteristicsof thelibrary system caused that sometaskswere delayed or not performed
at all. In consequence, thework processwas performed slower or the customer servicewasimpaired.
In some cases people simply avoided using the CBIS, because they had had problemsin using it.

Problemsin the usage of the CBI S caused unnecessary work tasks. For example, when ordering
for material, customers typed inadequate or faulty commands, and the system did not work as
expected. However, the customer learned about the error only when coming to collect the requested
material. Because of the complexity of the CBIS, work processes were often divided to very small
parts, which increased the number of coordination tasks, i.e. starting, stopping, and transferring.

To conclude, the usability and flexibility of the CBISwere not at avery high level. Thefactis
indicated by deficienciesin the database, problemsin finding material, and the need to remember a
lot of details. Many tasksincluded working around, and the same tasks had to be performed several
times. Also, delayed tasksand impaired customer servicewere, at |east in some cases, consequences
of the properties of the CBIS. In the worst cases, the problems were so difficult that the CBIS was
not used at all.

Skills and knowledge

Poor technical quality of the CBIS set additional requirements on users' skills. Some of the
problemsin the usage of the CBIS can be explained by shortagesin skills and knowledge. This put
strain on the more skillful employees and caused di ssatisfaction for the customerswho could not use
thesystem by themselves. Further, the number of temporary employeeswashighinthelibrary, which
increased problems related to skills and knowledge. In some cases the employees did not have a
shared view ontheusage, e.g., inwhichform datashould be entered into the CBI S. Thelack of shared
view resulted in extratasks and made the internal atmosphere worse.

The users had to learn quite complicated commands of the CBIS by heart. On the other hand,
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the usersal so had to remember anumber of fields, their meanings, and theorder inwhichtofill them
in. All theseissueswerean excessiverequirement onthememory of theusers. Furthermore, theissues
were often not related to the contents of work, but only to the use of the CBIS.

Both customers and employees had considerable difficultiesin finding the right commandsfor
different purposes. These difficulties caused the need for training of both groups. For example, a
librarian who led customer training sessions eval uated that the customers had considerable difficul-
tiesinfindingall relevant referencesfrom the database. Shethought that themajor reasonfor thiswas
that the customers could not use the right commands for the right problem:

“Yep, it'sthecutting’. All of the customersdon’t get it. That shedidn’t know that the [search]
term should be cut. They just do those quick and dirty searches. And they find something and
accept it, but... How would it be... I think that it is at |east every third reference they don’t find.
It depends on the topic. In some cases, you don't find anything, no matter how many searches
you do... but it requires teaching and participating. Always when you see somebody trying to
do searches, you have to stand next to her, ... and | always keep asking them if they havetried
to search by cutting the term.”

So, problems in skills and knowledge were realised in many different ways. Having a good
command of the CBISuserequiresalot of rotelearning. Informationand functionswerehard tofind.
Tasks which the customers basically could have performed themselves burdened the staff. In
practice, customers did not find all possible references without assistance, or could not use the
commands at all. These issues caused extraneed for training. On the other hand, customer service
was impaired because of shortage of resources. Asitsworst, problemsin skills and knowledge led
to job dissatisfaction and in some cases it was decided not to use the CBIS at all.

Work processes and division of labour

Overlapping tasks derived from several sources. |nadequate integration of the CBISs used in
the same work process resulted in typing of the same data several times. Shortcomings in the
functionality of the system forced the users to write many lists and statistics manually. Also, the
structure of the records required that the same data had to be typed several timesin different fields.
Old manual work practiceswere still used in many units, either along with the computerised system
or aone. This was, at least partly, due to negative attitudes towards information technology.
Fragmented work processes caused repeated copying and del eting of data. Also, dissatisfactionwith
colleagues’ work, e.g. in cataloguing, was found to be one reason of repeating tasks.

Insome cases, thework practicesledto problemsintheusageof the CBI S, for example, varying
catal oguing practices both insidethe organisation and in other cooperating libraries. These problems
were rather interesting, because their sources may have hidden in other phases of the work process
than the one in which the effect was perceived. Also, obviousfailuresin work tasks naturally led to,
e.g., erroneous datain the CBIS.

Several CBISs were linked to the library system. Considerable problems in the usage of the
systemwerediscovered because of the poor integration of the parallel CBI Ss. Repetition of taskswas
observed in many different forms:

“Yes, thereisaproblem ...if you think the material which comesfrom the acquisitionsyou can
not utiliseit well ... ... the record which comes from there ... because the form of therecord is
so different and you should fix it. And thenin ‘LINDA’ [national scientific library database]
there can already be acompleterecord, soit isuselessto do here[library system], becausefirst
wecreate arecord to ‘LINDA’ and then we copy it here”

One serious problem originating from organisation of work was related to communication
between employees. When the work processes were studied it was found that highly specialised
division of labour resulted in barriers in information flows, and fragmentation of skills and
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knowledgeto certain employees. At the sametime, other employeeswho were responsiblefor other
phases of the work process, would have benefited of the skill or piece of knowledge in question.
Broader tasks would clearly have helped in reducing these problems in the usage of the CBIS.

DISCUSSION

Itisoftenthought that | Sdesigners suggest only technical solutionsto organisational problems.
Our study, however, indicates that the users also tend to suggest technical improvements, whether
the causes of problemsaretechnical or not. Thelarge number of problemsthat werefoundinthecase
organisation indicates the importance of accurate analysis of use related problems. Means for
enhancing the utilisation of CBIS haveto bediscoveredin order to perform thework effectively and
to achieve the set goals. Improvementsin design require that both the designers and the users take
an open-minded view on the various causes of problems.

Theclassification of userelated problems does not offer any sol ution for the organi sation. One
way to analysethe problemsand their effectson activitiesisto placetheminwork processdiagrams.
Figure 2 illustrates six problems with their relationships that were found in the case library’s
processes. Problemsa, b, ¢, d, eand f were perceived by four employees. In fact, the problemswere
related to each other, although the employees did not completely realise it. The real cause of the
problem chain hides in the ordering phase of the acquisition process (Problem @) and isreflected in
other parts of the process and even in the service process. In this case, poor integration between the
acquisition system and thelibrary system wasthe ultimate cause. The solution would be either better
integration of the systems or-introduction of an acquisition moduleto the library system. However,
all the problems were not technical which may require also organisational changes.

Even if the problems could not be explained in relation to each other, the process oriented
analysisallowsidentification of the most problematic work phases. Further, thereare usually several
computer applicationsinarea work situationwhichhaveto beevaluatedtogether. Inthelibrary casethere
were three main applications in the acquisition and service processes. The analysis revealed two most
problematic work phases. cataloguing in the acquisition process and searching in the service process.

The analysis becomes even more complex than described above, because the organisational
aspects haveto be considered besidesthetechnical issues. Inthelibrary, the need for organisational
redesign wasindicated by two obvious signals. the shortage of resourcesin customer serviceand the
employees' dissatisfaction on work conditions. The questionnaire revealed a clear imbalance in the
allocation of the resources between the work processes (Figure 3). Each employee evaluated the
proportion of working hours by alist of work tasks which included about 100 different tasks. The
tasks related to acquisition took almost half of the working hoursin the organisation while the tasks
related to customer. service took only one third of working hours. This can be explained by the
existence of important collections which needed a lot of acquisition related tasks and which had a
value of their own, evenif they were not used by customers. Another interpretation would suggest
the need for organisational redesign. The relatively high number of working hours spent. to
administrative tasks reflects the high number of organisational unitswith their own administration,

Figure 2: The relationships of the problems
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Figure 3: Distribution of working hours (%)
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aswell asthebureaucraticorganisational culture.

Therewasaclear need for changeindicated by the employees (Figure4). More than half of the
employees agreed that the number of employees in the organisation was insufficient in proportion
to thework to bedone. In other words, the employeeswere under stress and burdened with too much
work. Furthermore, only 20% of theempl oyeesagreed that thework taskswerewell organised. There
was something wrong in the organisational climate, too. L essthan 20% of the employeesagreed that
the organisational climate was open, encouraged the employees to present new ideas, and that
information was shared openly in the organisation.

The multifaceted nature of the observed problems indicates that CBI'S should not be analysed
asaseparateentity, but asaninseparabl e part of thework. Itishard toimaginethat the problemsfound
in this study would be unique or that the number of problems would be somehow unusual. On the
contrary, we suggest that problems in the use of information technology are underestimated both in
researchand practice. Therefore, adegper and moreholisticunderstanding of problemsshould bepursued.

There seem to be five development areas of which the organisation would benefit the most.
Thesedevel opment ideasarebased on the casestudy and somelater anal ysi sof possibleorgani sational
changes. Theideasarenot necessarily inlinewith theviewsof the organisation, but reflect theresults
of theresearchers’ analysis. Theideasare presented here asthe areaswhich probably havethe highest
potential to benefit the organisation. However, thereis still an analytical gap between the problems
reported in the previous sections and the ideas for changes presented here.

First, the user interface should be replaced by a graphical one. This investment would be of

Figure 4: The employees’ opinions about the number of employees, organisation of work tasks,
and the organisational climate (n=118).
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benefitfor boththeempl oyeesandthecustomers. Thegraphi cd interfacewoul dsimplify thework of employees
whoreporteddifficultiesin, e.g., editingthedatafiel ds, memorisingtheright commands, andbrowsingthrough
severa screens. Ontheonehand, customersandtemporary employeeswouldlearnthegraphical interfacemore
quicklywhichwouldreducetheneed of user trainingand manual s, aswel | asthenumber of interruptionscaused
by thenoviceusersaskingfor hel pin problematic situations. Ontheother hand, thelower skill requirements
woul doffer new solutionsfor theorgani sation of work tasks. Sometaskswereperformedexclusively by certain
empl oyeesbecausethesystemwasdifficulttouse. Graphical user interfacecould diversify thework of
employeesbecausespecifictaskswould not besodifficulttoperform.

Secondly, better integration of various CBISs would offer a possibility to transfer and utilise
existing data, for example in cataloguing tasks, more effectively. This would require enhanced
integration of theacquisition system and thelibrary systemin such away that the quantity and quality
of thedatatransferred betweenthe systemswould beeasily utilised and edited. Theeffect of thesame
problem is seen in awider scale when working with the national scientific library database. Better
integration would simplify the work practices and diminish the number of certain operations.

Thirdly, both national and international co-operation provides significant opportunities in
reducing the cataloguing work carried out by a single library. One possibility would be shared
catalogues of scientific librariesin Finland. In thisway the catal oguing data would be entered only
once into the CBIS. Of course, for effectivity reasons the data should be replicated over severa
physical locations. International cooperationwhichalready isunder examination could provide most
of the cataloguing datain electronic form directly from the publishing companies.

Fourthly, the reorgani sation of work and tasks offers several devel opment possibilities. Work
processes could be performed more effectively and efficiently, if some subsequent tasks were done
by one personinstead of splitting thetasks between severa employees. Furthermore, organising thework
processes in a more sensible way would diminish unnecessary transferring of material and reduce the
danger of losing information in additional coordinating tasks. Also, totally new forms of organising and
conceptuaising the activities, like new types of services, could contain potential for change.

Lastly, many of themanual catal oguescould becomputerised. For example, listsof termswhich
areused in describing the nature of apublication andinthe search of them could be updated centrally.
Further, integration of these listsinto the library system would probably reduce the work load and
the amount of mistakes made in catal oguing tasks.
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