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PREFACE
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firm Kwink Groep B.V. in the Hague. This thesis is the final project of my master
Transport, Infrastructure and Logistics at Delft University of Technology, Faculty of
Technology, Policy and Management.

This project has been performed based on a assignment | have designed together
with Kwink Groep B.V. and Ronald Spanier who is managing the Pilot Distributie
project commissioned by the Stichting Bibliotheek.nl. This assignment was set up
based on complementing the Pilot Distributie with additional research into improving
the transportation of interlibrary loan in the Netherlands. The project has resulted in
preliminary results of the effects of implementing a floating collection concept within
the public library sector. Several library organisations within the sector are exploring
the concept and the results from this project could be valuable in assessing the
possibilities of implementing a floating collection.

Making this thesis valuable for the Delft University of Technology and valuable for both
Kwink Groep B.V. and the Dutch library sector would not have been possible without
supervision and great support. | would like to thank all the consultants and trainees at
Kwink Groep B.V. that helped me and above all my supervisors Bill van Mill and
Bertiene Dunning. | would also like to thank Ronald Spanier from the Servicecentrum
Flevolandse Bibliotheken, also on behalf of Kwink Groep B.V., for the opportunity to
perform this project. Without his help, valuable input and the joyful contact moments,
the project would not have been successful. Thanks to Ronald | had the chance to
meet several important people in the library sector who have been very helpful for
me in understanding the sector and its situation regarding interlibrary loan. A special
thanks to all the interviewees and their time.

Both my supervisors from TU Delft, Mamadou Seck and Rudy Negenborn, also deserve
a grand thank you; they helped me, challenged me, kept me on the right path and
reassured me at times when | needed it the most. | would also like to thank Alexander
Verbraeck for his important advice at the crucial moments during the project and for
again being my professor during the conclusion of yet another degree at this faculty.

| personally would like to thank both my parents for their moral support during my
extensive student career, for not giving up on me and finally their valuable input as
external readers during this project.

And of course, thanks to all those other people that supported me, listened to me
and believed in me during the course of my studies, with special thanks to Floor!

Nick van der Noordaa
Amsterdam, June 2011
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EXECUTIVE SUMMARY

One of the provincial organizations that will have to deal with less funding in the
coming years are the Provincial Service Organizations (PSO). PSOs are the regional
facilitators that facilitate Dutch public libraries within a province. Amongst other
activities they facilitate the libraries with ICT services and transportation of library
materials between the libraries within a provincial service area. Due to recent budget
cuts, these PSOs will have to find means to reduce costs and operate more efficient.
The focus in this project is on reducing costs of the transportation of library materials
between pubilic libraries. This service provided to the end-user is called interlibray loan
(ILL). The launch of the national library catalogue (NBC) is expected to increase the
use of this service and therefore the demand for transportation. Due to this increase,
several provincial transportation service providers (PSOs) are foreseeing severe
problems with their capacity. The consequences of this issue have an effect on the
library sector itself and finally have an effect on the end-user of the library. The limited
capacity of the transportation services lead to longer turnaround times of library
materials and therefore longer waiting times for the end-users. The relevance of a
good transportation network between libraries is of social importance. The public
library sector is a publicly funded sector and finding ways in where the public funds
can be used more efficient is a great opportunity as is a better library service towards
the end-users.

This project focuses on reorganizing the distribution of interlibrary loan (ILL) to reduce
costs in the future. A relatively new and innovative concept within the library sectors
throughout the world is implementing and maintaining so called floating collections.
With floating collections, the library materials that are lent out do not return to the
owning library but remain at the location of its former request. The biggest advantage
of implementing this concept is the immediate reduction of return movements of the
library materials. In theory this reduction can reach a 50% reduction of transportation
movements. Potential negative side effects are; emptying out the smaller libraries
and capacity problems in the bigger libraries due to the increase of floating materials
in their libraries; ownership issues due to libraries purchasing the materials, but once
floating, “lose" their material to the floating collection. Focus within this project is on
the logistics of implementing a floating collection within the library sector in the
Netherlands. The objective of this project is to evaluate the potential of implementing
a floating collection concept in the Dutch public library sector, considering an
expected growth in demand for interiibrary loan, limited budget for the transportation
services of the PSOs and considering the needs and requirements of all involved
stakeholders. The research question that is answered in this project is:

Does implementing a floating collection in the public library sector in the
Netherlands improve the transportation service of interlibrary loan
considering the expected growth in demand and limited budget for the
interlibrary loan service in the future?

The focus is to limit the costs due the budget cuts enforced in the public library sector.
However, with solving the perceived issues by the stakeholders and to keep the
stakeholder satisfied, extra capacity is needed to implement the floating collection in
the coming three years. It can be concluded from analysis that with no
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implementation of the floating collection concept, the capacity of the current
system is absolutely not sufficient which is proved by simulation. When deciding not to
implement such a system, other measures must be taken to limit the increase in
demand. In terms of growth in demand, the implementation of a floating collection
does handle the increase of transportation needed without the necessity of
increasing the capacity and therefore investing in resources. However, limiting the
issues and keeping the stakeholders satisfied means that extra capacity is needed to
overcome the increase in demand in order to ensure the waiting times of the end-
users remain on the same level as in the current situation.

The configuration of the library sector in the Netherlands is the main reason why the
research question is hard to answer. There are several reasons to call the library sector
in the Netherlands unsuitable for implementation of the floating collection; this sector
involves many stakeholders with the same goals and ambitions towards the end-user
but with different ideas on how to reach these goals and the history of the library
sector in the Netherlands shows local origination of libraries that have grown to large
provincial organizations. The goal for the future is one national organization and one
library collection (the Collectie Nederiand). However, the library sector has only
recently started organizing institutions on a national level. That why it is too early to
implement a floating collection on this level due to the immaturity of the national
library sector. Now is a good moment to test the floating collection concept on a
lower level. After successful testing and the successful implementation of the NBC, the
floating concept can be implemented on a national level.

To obtain more detailed information and increase the quality of the knowledge of the
library sector relevant to the implementation of a floating collection, a research team
should be set up. This research team should research the following using the
Collaborative Business Engineering approach; include all involved stakeholders in the
project actively and upgrade the model with increasing the number of libraries and
PSOs with the new information obtained; the model shouid play a centrail role and
include clear and transparent communication about this model. Include validation of
the input variables using information from the field.

Successful implementation of the floating collection concept within other library
organizations in other nations should be investigated. Focusing on lessons leamed, the
advantages and cutbacks from methods used should give high quality insight in the
process steps of implementing a floating collection concept in the field. Also, the
possibilities of lessons learmed from other sectors in developing redistribution plans
should be investigated. The algorithms used in the private sector could be adapted in
the library sector by redefining the algorithms to fit this case. These models are
sophisticated and have high potential in optimizing the redistribution based on a
number of constraints, for example, minimizing costs. The following steps should lead
to a successful implementation of a floating collection: First test the floating
collection with a complete simulation model of a provincial service area. Second,
test the floating collection in practice on a provincial level. And finally, implement the
floating collection in practice on a national level.
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1 INTRODUCTION

The first chapter of this thesis report includes an introduction on the library sector, the
problem it is facing with interlibrary loan and the scope of the project, leading to the
research questions. Based on these questions, a project approach is described and
argued. The chapter finishes with the general outline of the project.

During the past year, several provincial governments and municipaiities in the
Netherlands have announced the implementation of mild to severe budget cuts in
their organizations. This directly comes from the national government, whose national
policy is to empower severe budget cuts in all sections of the national, regional and
local governments. The provincial governments have announced that all the
provinces combined will be cut 400 miifion Euros from their budgets. 290 miliion will be
reduced from the their budget in the year 2011. These cuts are often bigger than the
budget cuts the provinces endure from the national government (1). This stresses the
fact that less money is available in the coming years for several provincial
organizations.

The Provincial Service Organizations (PSO) are one of the provincial organizations that
will have to deal with less funding in the coming years. Every province in the
Netherlands has its own PSO. PSOs are the regional facilitators that assist Dutch public
fibraries in their businesses within provincial boundaries. The activities of the PSOs
consist of facilitating public libraries within their service area with digital services, ICT
services, innovation and project development, and transportation of library materials
between libraries and similar organizations. Due to recent budget cuts all PSOs have
to find means to reduce costs and operate more efficient (2).

One of the most important services the PSOs provide to the libraries in their province is
the transportation of library materials, All the libraries in the region depend on this
service fo transport their materials fo other libraries that request the materials and to
return the materials fo the owner of the materials. Every library has a different
collection and because of this transportation service it is possible for end-users to
request materials that are not available at their own library. With the use of an ICT
system maintained by the PSO, the end-user can order, for example a book, directly
from a library that has the book available and the PSO transports the materials from
the requested library to the local library of the end-user. When the end-user returns
the book, the PSO returns it to the owning library. Next to transporting library materials
between libraries, the PSO transports exchange collections to schools and care
institutions (3).

This service of transporting library materials between libraries is called Interlibrary loan
(ILL). Cumently in the Netherlands there are two types of ILL, OBL (Onderling
bibliothecair leenverkeer)] and IBL (Interbibliothecair leenverkeer). The ILL between
libraries within the same province is called OBL. The ILL between libraries of different
PSO service areas is called IBL (4).

The budget cuts in the library sector will shape the future organization of the PSOs. The
impact is expected to be significant (2). Due to the budget cuts from the
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municipalities, several smaller libraries are expected to close their doors (5). Local
libraries are expected to operate with less budget in the future and therefore posses
less buying power, meaning that libraries will buy less new materials than before and
the collections will not expand (2). Due to these developments, the transportation
volumes of ILL materials are expected to rise in the coming years because end-users
will choose to borrow materials from other fibraries more often than curently.

On a national level, innovation in the library sector is taking shape. The Stichting
Bilbiotheek.nl {BNL) is a foundation that contributes to expanding and maintaining the
national digital library. They work for the joint public libraries in the Netherlands. One
of the main objectives of the BNL is to implement and operate the National Library
Catalogue (NBC). The NBC is a national online catalogue that should have been
launched at the end of 2010' (6). End-users can order materials using this online
catalogue and pick up these materials at their local library, even if their local library
does not have the material in their collection. The material is then ordered from a
library somewhere in the Netherlands that does have the material available and the
material is delivered to the local library by the local PSO. The launch of this national
catalogue is expected to increase the use of the transport service of the PSOs (7).

The logistics of transporting library materials crossing the provincial borders (IBL) is not
yet organized on a national scale. When a material is requested from a library in a
different province, the library does not send the material with the transport service of
the PSO. The library sends the material in an envelope to the requesting library using
the national mail service from PostNL. This way of transporfing the materials on a
national scale is very costly and needs to be reduced in the future. The Stichting
Bilbiotheek.nl has started a pilot project with the goal to improve the distribution of IBL
and save costs (8). This pilot project uses the PSO transport service in every provincial
service area as a hub and use TNT Innight that distributes the ILL materials between
the hubs every night. This pilot project aims to reduce the costs of transporting
materials over the provincial borders (8).

Currently, every PSO has its own transport service. There are many differences
between these services among PSOs, but there are also many similarifies. Every PSO
operates their service within the boundaries of the province and they operate from
the capital of this province?. Depending on the size of the province and the number
of libraries within the province, the PSO operates several routes within the province.
On these routes, the libraries are served by the PSO in between two to five times per
week. Dependent on the different service levels (days per week serviced by the PSO),
most of the libraries have to pay a yearly fee. The routes are operated by a so called
loop system. The PSO calls on the main library of a Library Organization (LO), and then
call on the different library locations of this LO to distribute the ILL materials between
the branches. A LO consists of more library locations and a head office. The loop
closes by calling on head office of the LO. After caling several LOs and their
locations, a route is completed and the service returns to the PSO headquarters (9). In
Figure 1-1: Example of a route within a provincial service area operated bY a pso an
example is given of a route of the PSO transport service.

! At the moment the launch date is unclear due to allot of issues remaining in the implementation process
(64)
2 Except for the provinces North and South Holland. The PSO ProBiblio operates within both provinces
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FIGURE 1-1: EXAMPLE OF A ROUTE WITHIN A PROVINCIAL SERVICE AREA OPERATED BY A PSO

Several transportation services of PSOs are foreseeing problems with their capacity
(9). In the past year the transport volumes have risen to a level where the PSO is
having trouble distributing the ILL materials in an efficient manner. With the expected
increase of transport volume, this becomes a larger issue. Especially because of the
budget cuts, the funding will not increase in the coming years in order to be able to
invest in new resources and capacity (10). The current routes that are driven by the
service are historically developed and are static. They do not change when the
demand for ILL changes due to the service level they have to provide to the libraries.
Small changes in the routes do occur, but these are based on the demand of their
customers, the library organizations and not to make the routes more efficient.

The consequences of these issues have effect on the whole library sector and finally
have effect on the end-user. The inefficient use of resources leads to longer
turnaround times of library materials being lent out and therefore waiting times for the
end-users become longer. The relevance of a good distribution network between
libraries is of social importance. The public library sectors is an important part of the
culture of the Netherlands. To unsure the continuity of the library sector, a significant
amount of public funds is invested in this sector. To find a way in where the public
funding can be spend in a more efficient way is a great opportunity as is a better
library service towards the end-users.

This project focuses on the distribution networks of the eleven PSOs combined. “The
Pilot Distributie" project organizes a service between the transportation service hubs,
and this project focuses on the distribution of materials within the provincial service
areas. As described above, the library sector has less funding available to invest in a
new distribution system and therefore this project aims to research the provincial
distribution network considering an increase in volume while maintaining similar
resources.

This project is executed is commissioned by the national collaboration of the PSOs,
the Stichting PSO Nederland (SPN). The SPN is determined to work together with the
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local PSOs to support the public libraries in this form of collaboration. The SPN aims to
shape future innovation in the library sector and the development of their services
and products (11). The public library sector is in a situation of change due to the
recent innovative projects that have been implemented in the sector and the most
important development is the digitalization of information. The focus of this project is
on the national distribution network that is jointly operated by the members of the
SPN, the PSOs.

This project focuses on reorganizing the distribution of ILL in order to save costs in the
future. A relatively new and innovative concept within the library sectors throughout
the world is implementing and maintaining so called floating collections. The basic
concept of a floating collection is that several organizations maintaining a collection
of materials share their collections among each other in a network. The members can
lend materials from this collective collection and after retuming the materials, the
materials enter the collection of the requesting library. The materials within this
collective collection “float" among the physical locations, repeatedly being
requested and transported from organization to organization. The collective
collection of materials are a “floating collection” (12). In Figure 1-2 the difference
between the original organization and the floating collection is presented
graphically.

Current Situation Floating Collection

T
® L Material Movement

@ L Matedal Movement

A ——
—~—
@ ILL Return Movement

@ ILL Material Movement

@ L Retum Movement

FIGURE 1-2: DIFFERENCE IN TRANSPORT MOVEMENTS BETWEEN THE CURRENT SITUATION AND AFTER
IMPLEMENTING A FLOATING COLLECTION

The biggest advantage of implementing a floating collection concept is the
immediate reduction of transportation movements that return the library materials to
the location of origin. In theory this concept can reach a 50% reduction of
transportation. Possible negative side effects that are expected; smaller libraries
empty out and the bigger libraries have no capacity to support the increase of
floating materials in their libraries. Issues are also expected due to the ownership of
the materials. Libraries purchase materials but once floating “lose" their material to
the floating collection (12).

The logistics of transporting the materials are the highest costs of ILL and due to the
budget cufs in the future this is the area of interest to research. The question is if
saving costs on transporting ILL is possible by implementing a floating collection
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concept. This project discusses the organizational aspects and consequences of
implementing a floating collection but focuses on the effects on costs and service to
the end-user.

The objective of this project is to evaluate the potential of implementing a floating
collection concept in the Dutch public library sector, considering an expected
growth in demand for interfibrary loan, limited budget for the transportation services
of the PSOs and considering the needs and requirements of all stakeholders involved.
This project has setup a research question and sub questions in order to reach this
goal.

The research question that is answered in this project is as follows:

o Doesimplementing a floating collection in the public library sector in the
Netherlands improve the fransportation service of interlfibrary loan
considering the expected growth in demand and limited budget for the
interlibrary loan service in the future?

The following sub research questions enable answering the main research question.

1. How is the current system of distribution of ILL materials between libraries in the
Netherlands organized and who are the relevant stakeholders involved?

a. What is the scope of the system?

b. Who are the involved stakeholders and what are their goals and
interests in the distribution of ILL materials between the libraries?

c. How is the distribution of interlibrary loan within the Netherlands
organized by the PSOs?

d. What are the system requirements of implementing a floating
collection system?

2. How can the floating collection be implemented to meet the requirements of
the involved stakeholders and future growth of ILL in the library sector?

a. What is the future situation of the interiibrary loan, considering future
trends within the library sector?

b. What is the floating collection concept and what are the benefits and
cutbacks of implementing a floating collection within the Library
Sector in the Netherlands?

c. What possible solutions to the identified issues can be designed to
minimize the negative impact of implementation of a floating
collection?

3. What is the impact on the key performance indicators of the system when
implementing the floating collection using a simulation model of the
interlibrary loan system?2

a. What design of a model can represent the ILL system in the
Netherlands?
b. What information and data are necessary to design an ILL model?
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c. Isthe ILL model valid to be an effective representation of the ILL system
in the Netherlands?

4. What conciusions can be made from the results from the simulation of the
current situation, the future situation, the implementation of the floating
collection and the implementation of the designed solutions to minimize the
negative effects of the floating collection?

5. What are the next steps in implementing the floating collection in the library
sector in the Netherlands from an organizational point of view?

Next to the abovementioned questions focusing on evaluation of implementing a
floating collection in the Netherlands, the next questions focus on the applicability of
the tools used and research performed during this project:

1. Can the floating collection concept be implemented in other sectors than the
library sector?

2. Can the model designed in this project be applied in other fields?

3. What can be leamed from the results from this project that can be used in
other sectors?

4. What is learned from the use of the research approach within this project?

The research approach of the project is elaborated on in this section. Frst the
methodology behind the chosen research method is argued and second, the
research approach is detailed based on the sub questions stated in the former
chapter.

Considering the complexity of the distibution system described in the former
chapters, there are many organizations interrelated with ILL in the Netherlands with
contradictory interests. The dynamic environment of the library sector within the
Netherlands, with on the one hand the innovations in the sector and the other the
budget cuts that limit certain opportunities, a “complete and holistic system
approach" is needed. In order to find solutions in the library sector, one must make
sure that all the components of the system, e.g. the logistics, library organizations and
people within the sector, work together in order to provide that the system works
efficiently. The methodology that fits these arguments is a systems engineering
approach (13).

Thinking in systems promotes a holistic view to problems (14). One definition states:

"The systems engineering method recognizes each system is an
integrated whole even though composed of diverse, specialized
structures and sub-functions. It further recognizes that any system has a
number of objectives and that the balance between them may differ
widely from system fo system. The methods seek to optimize the overall
system functions according to the weighted objectives and to achieve
maximum compatibility of its parts.” (15).
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System development often requires contribution from diverse technical disciplines
(16). As also the case with finding solutions within the described system in this project,
several disciplines are assessed to find a suitable solution to the problem faced by the
collaboration of the PSOs. Using systems engineering has been partly the domain of
the technical community. Except in the last years more and more nontechnical
practitioners are using systems thinking as a guideline into solving issues within leading
projects. Terry Bahill (17) states that “systems’ thinking is a disciple for seeing wholes". It
is a framework for seeing interrelationships rather than static snapshots. He also states
that “systems thinking forces people to gather all possible processes and
interrelationships into an organized structure.”

Within the field of systems engineering there are several approaches a project can
use in order to use an outline to reach the goals identified in the introduction. There is
a systems engineering approach that claims that it extracts all similarities between the
different approaches within the systems engineering field. The person behind this
approach is Terry Bahill and he developed the SIMILAR approach together with Bruce
Gissing (17).

Bahill and Gissing incorporate two systems engineering methodologies into the
SIMILAR approach; the Requirements Discovery Process and the Systems Designs
Process. Both of these approaches fit this project for the following reasons:

« Due to the complexity of the many stakeholders involved, discovering the
requirements of the future system is difficult and of significant importance.

* Due to animplementation of the floating collection concept significant
changes to the current system are needed. This needs a design approach into
designing the new systems that is evaluated at the end of the project.

The main focus of this approach is the constant feedback to the needs and
expectations of the relevant stakeholders in the system. After every step in the
SIMILAR process, the needs and expectations are evaluated on the proceeding of
the project in order to stay in line with the involved stakeholders. This methodology fits
with the need of collaboration with many different stakeholders within the ILL
organization within the library sector in the Netherlands.

The process steps as described by Bahill are depicted in Figure 1-3.
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FIGURE 1-3: THE SIMILAR APPROACH (17)

These seven steps can be summarized with the acronym SIMILAR: State, Investigate,
Model, Integrate, Launch, Assess, and Reevaluate. This project adapts four stages
(lined in blue) from the SIMILAR approach: State the Problem, Investigate Altematives,
Model the System and Re-evaluate. The reason for selecting only half of the process
steps is because Bahill and Gissing developed the method for complete field projects
including implementation and integration of the designed system (17). In this project
a preliminary study into the implementation of a floating collection concept is
performed which disenables the use of the last three steps in the SIMILAR process. The
selected process steps are elaborated in more detail within the next paragraph.

In the following, the research plan of the project is described, which is an adaptation
of the systems engineering approach, SIMILAR, described in the former paragraph.
An important part of the project is the analysis of the current situation. Due to the
complexity of the library sector and the many autonomous stakeholders involved in
ILL, the analysis of the current situation has a large role in understanding the system
and identifying the needs and requirements from the stakeholders and the system in
order to successfully implement a floating collection in the library sector in the
Netherlands. The chapter that describes the floating collection describes the
changes needed within the concept and the possibilities of adapting the distribution
concept of the ILL.

In the following paragraphs the steps of the project are described more in detail:
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Bahill states that the problem statement starts with a description of the top-level
function that the system must perform or the deficiency that must be ameliorated.
This problem statement must include all of the requirements that the system must
satisfy and inputs should come from all involved stakeholders (17). Following Bahill's
step, the cumrent top level system of ILL in the Netherlands is analyzed. This is done to
gain more insight and knowledge about the library sector and the distribution
network that organizes the ILL. The first step in this SIMILAR step is to define the scope
of the system. In the scope, the boundaries of the system are identified as are the
involved stakeholders.

The second step is to perform a thorough stakeholder analysis on all the relevant
stakeholders that are part of organizing the ILL in the Netherlands. The goal is fo gain
insight in the interests, goals, influence and power of the stakeholders involved. The
needs and expectations of the stakeholders involved are analyzed. To gain this
information several interviews with relevant stakeholders are held. The analysis results
in an overview of the network of stakeholders involved and identify critical
stakeholders in the system that are crucial to the system and have the power to
adapt the system to solve the issues described in this chapter. All these actors are
described in detail.

The interviews contribute to the gathering of information regarding the organization
of the distribution network. In the next step the cumrent distribution is analyzed. First
focusing on the definition of ILL. The current ILL concept will be analyzed second
based on information gathered from several sources, including the interviews held
and internet resources. Third, attention is on the cumrent organization of the logistics
and the service level offered to the end-users. The analysis on the current concept
identifies the systems' capabilities and analyze the logistical operations of the current
situation.

All the above mentioned steps within this phase are incorporated in the system
diagram of the current system which present the architecture of the system. The base
of the system diagram is a conceptual model. In this conceptual model the system
factors are identified as are the relationship between these factors. Factors that
influence the system from outside the system are identified and the means of the
problem owner to influence and change the factors of the system are determined.
The output of this phase forms a system diagram which gives an overview of the
complete ILL in the Netherlands.

In the concluding paragraph the stakeholder needs and system requirements are
stated. These needs and requirements are the basis for the evaluation of the future
situation and the implementation of the floating collection. These needs and
requirements determine the chosen key performance indicators during the
evaluation of the modeling phase.
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In this chapter the future situation of the ILL in the library sector in the Netherlands is
investigated in detail. There are several external factors identified in the former steps
that shape the future of ILL. In this paragraph a future situation is sketched tfo set a
yardstick for the floating collection concept during the evaluation phase.

The next step is to analyze the floating collection concept in more detail. In this
paragraph information from a questionnaire is used to assess the possibilities and
cutbacks from implementation of a floating collection. A SWOT Analysis puts the
concept in perspective of a possible implementation. The most significant issues that
can be investigated within the scope of this project are identified.

Based on the perceived issues of the stakeholders identified, solutions are designed to
minimize these issues after implementation. While designing the solutions, a closer look
into other sectors that are or have faced similar problems in their field are taken. From
these lessons learned, solutions are designed for the perceived issues and these
solutions are investigated using system modeling in the following chapter.

Bahill states that in the business environment, models and simulations are run to
analyze the process and find the as is and, through analysis, determine the to be (17).
In order to find the as is and determine the to be, models of the alternatives to
optimize the distribution of ILL within the Netherlands are designed in this chapter. A
model is “a simplified description, especially a mathematical one, of a system or
process, to assist calculations and predictions" according to the Oxford Dictionary
(18). In this project three simplified models are designed that are the base of the
evaluation of the three situations that are assessed on their performance. The current
and future situation as well as the implemented floating collection concept are
evaluated on their performance by using discrete event simulation modeling. Using
discrete event simulation modeling enables a detailed comparison between the
current and future situation with the implementation of a floating collection.

The following arguments lead to the conclusion that discrete event simulation
modeling fit the goals of the project (19):

« Llibrary materials are discrete entities that flow through the system one by one.
The materials flow through the system through processes and resources. This
enables discrete analyses.

+ The identification of queues is possible with discrete simulation. This enables
locating bottlenecks in the distribution process, waiting times of the end-user
and delays in delivery.

* Simulation can handle various stochastic variables in the system and evaluate
the system in time with varying the variables. There are many stochastic
variables within this system.

 Dynamic modeling is possible with simulation. In this project dynamics are
needed due to the increase of transport flow over time.

In this project a simplified model of a set of libraries is used that is similar to reality and
inspired by reality. This method is called exploratory modeling and analysis.
Exploratory modeling and analysis can be used to explore the influence of
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uncertainties and to test the effectiveness and robustness of designs given all these
uncertainties (20). The use of this method is ideal in this project because of the
uncertainties of implementing such a design in the Dutch library sector. This project
evaluates the effects on a smaller scale and extrapolate the results to a larger scale
in order to find a more clear direction of a design with fewer uncertainties in the
future.

The set of libraries in the exploratory model contain similar characteristics as libraries in
the real world have and the number of materials flowing through the system are
determined through data analysis. Due to the unpredictability of the outcome (of the
implementation of a floating collection concept), this exploratory model shows the
preliminary results of implementation in the Netherlands. STATE THE
The first step is conceptualization of the system. During the conceptualization phase, 1 ER‘DS—F
models are made that identify the objects, the processes and the decisions made by o
the models. The output of the conceptualization is a set of key performance
indicators on which the performance of the models are evaluated. During the
specification phase, data is collected through various sources; through interviews with
the stakeholders involved, internet sources and the library of the Technical University
of Delft. During this phase any assumptions made in designing this model are clarified INVESTIGATE
and argued. The next phases included the set-up of the evaluation and the ALTERNATIVES:
verification and validation of the model. A

nt

Future Int
Floa

In this phase all the results from the simulation runs are assessed. An overview of the

effects on the key performance indicators is provided. To conclude, the results are

evaluated on the system requirements. MODEL THE
SYSTEM:

Bahill states that the Re-evaluation step is arguably the most important of these steps. Loan Sysfe
Re-evaluation should be a continual process with many parallel loops and it means
observing the output and using this information to modify the system input, and or the
product, and or the process (17). During the course of the project and after every MODEL THE
step an evaluation takes place in order to observe the output of that step in respect 5

to the needs and requirements of the stakeholders. SYSTEM:
In the final phase the conclusions and recommendations are presented. The research k
questions stated in the introduction of this project are answered and next steps are
identified for implementing a floating collection in the library sector.

RE-EVAUATE:

FIGURE 1-4: OUTLINE OF THE PROJECT

Wili Dutch Libraries Float? Introduction
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2 INTERLIBRARY LOAN SYSTEM ANALYSIS

In this phase of the project the cument interlibrary loan (ILL) within the Netherlands is
analyzed. The following steps analyze the system to get a complete overview and
understanding of how the ILL is organized and which stakeholders are involved in the
processes. First the scope of the system is determined. Next, the network of
stakeholders within this scope is analyzed. After that, the critical actors in the system
are identified, and the logistical concept of ILL is assessed. All the above mentioned
analyses form the input of the system diagram which enables the identification of the
architecture of the system and the requirements of the system.

The first step of a problem statement is to determine the boundaries and the scope as
to what part of the system is and what elements are out of the control of the relevant
involved stakeholders conceming the issues stated in the introduction of the project.
First, the physical boundaries of the system are set and second the relevant
stakeholders are identified.

This project wiil focus on both the OBL (ILL within provinciai service areaj and the (BL
(ILL in between provincial service areas) transportation flows in the library sector within
the provincial services areas in the Netherlands. Every element that is directly and
indirectly involved in the organization and execution of the transport of ILL materials is
included in the scope of this project. The focus is on the logistics and the logistical
operations that facilitate the movement of ILL materials.

The implementation of the NBC in the library sector is taken into account. Effects from
this implementation are assessed and evaluated throughout the project. Also the
provincial catalogues that have the same purpose as the NBC, but contained within
the provincial service areas are within the scope of this project. Data from these
provincial catalogues are used as input for the project.

Table 2-1 includes all the relevant stakeholders that are included in the stakeholder
network analysis:

Library Organizations Govemmental Private Non organized

TABLE 2-1: INVOLVED STAKEHOLDERS WITHIN THE SCOPE OF THIS PROJECT
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In the system scope relevant stakeholders were identified that are relevant to this
project. In this step of the problem statement, these stakeholders are analyzed more
into depth. Several steps are part of this analysis and first, the problem owner of the
project is assessed, the Stichting PSO Nederland. The second step is to analyze the
network of stakeholders. The stakeholder analysis obtains insight in the goals, interests
and positions of the stakeholders regarding the issues stated in the introduction of this
project.

The goal of this paragraph is to gain insight in the goals and means of the SPN in
which the SPN can influence the system and determine a good implementation of a
floating collection. There are links to be identified between the goals of the SPN
organization and the means of the SPN to reach these goals. In order to analyze
these aspects, a goal mean diagram is designed. The goal mean tree diagram of the
SPN and the explanatory description of the diagram can be viewed in Appendix A:
Goal Mean Diagram of the S.

The individual PSOs are part of the collaboration SPN and are focused on their own
service area and transportation service. However, the SPN is focused on sharing the
knowledge between the PSOs. The task of the SPN is to communicate the benefits of
knowledge and skill sharing to the individual PSOs. Otherwise the PSO will not see the
gain and will not collaborate in the way the SPN would like to see it. In the diagram in
Appendix A is shown that the services of importance in this project are both the ICT
services and the logistical services. The correlation is clear; the ICT system houses the
digital cataloging of the materials and the order system so the end-user can order
materials from other libraries. When looking at a national level, the ICT system should
be compatible with all provincial service areas. At this moment the ICT system of
provinces difter.

The task of a single PSO is to collaborate with library organizations within its area, the
“client” of this PSO. If new policy is set on national level, it is the task of the individual
PSO to communicate the changes to the library level. If they do not do this in a
correct way, the library organizations might not cooperate in the way they would
want it. Focusing on implementing a floating collection, the tasks of most importance
are the tasks to collaborate with the library organizations. Collaboration is significant
for the successful implementation of the floating collection concept and it is
identified as one of the clear goals and tasks of the SPN. In order to understand the
needs and requirements of the stakeholders involved with implementing a floating
collection in the library sector, a stakeholder analysis is performed in the following
paragraph.

The Stichting PSO Nederland operates in a network of stakeholders in the library
sector. Many of the stakeholders in this network are directly involved with the
distribution of library materials and several stakeholders are indirectly involved. The
SPN therefore must rely on a selection of stakeholders in the network to achieve their
goals in optimizing the distribution of materials between libraries. It is important for the
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SPN to be aware of the network of stakeholders and their goals and interests in the
current and future situation of the distribution. The stakeholders that are of
importance to the SPN are stakeholders that are directly involved with the distribution,
for example, the PSO in the provincial service area that is affected by the possible
solutions and outcome of this project. It also includes stakeholders that possess means
that have the power to help optimize the transportation of library materials.

In order to create this awareness for the SPN, a stakeholder network analysis is
performed (21). This analysis leads to a qualitative better understanding of the
network of actors involved in the distribution of library materials between libraries. The
analysis maps the relationships between the different stakeholders and this provides
insight in the opportunities and threats for the approach of the future situation and
leads to a more legitimate analysis of the network. The network analysis recognizes
the position of the involved stakeholders and that leads to a better collaboration
between the stakeholders in the attempt to solve the issues of the future.

To perform the stakeholder network analysis, several steps need to be made. After
identifying all the involved stakeholders, the stakeholders are mapped in a formal
chart wherein the formal relationships between the stakeholders are indentified as
are the formal tasks, competencies and current laws and regulations. The interests,
goals and problem perceptions of all the involved stakeholders are identified next as
are the interdependencies of the stakeholders. These are identified by the resources
available by the stakeholders and their subjective involvement in the situation. After
performing all the steps necessary the implications of the findings are identified. To
obtain the necessary information needed to perform the detailed analyses two
techniques are used. To start, a desk study is performed to analyze initial information
available. After the desk study several interviews are performed to analyze the
stakeholders more in depth. In the following paragraphs the steps and conclusions of
the stakeholder analysis are discussed.

The first step in the stakeholder analysis is identifying the formal relationships between
the involved stakeholders by using a formal chart. All the stakeholders in the network
are connected with each other and the formal map is presented in Appendix B:
Formal Chart of the Stakeholder Network.

Al the library organizations have similar goals to the issues faced with the
implementation of a floating collection concept. All the organizations have goals to
assist the library sector to be successful and support the organizations that need
guidance to achieve the continuation of the library sector as a part of cultivation of
the Netherlands. The sector organizations on a national scale are young: the SPN, the
Sector Instituut Openbare Bibliotheken (SIOB) and Bibliotheek.nl (BNL) are set up in the
beginning of 2010 in context of the library innovation. The projects initiated by these
national sector organizations might not have the full support of the local organizations
due to their national agenda. The library sector is historically a regional and
autonomous organized being and is starting to be organized from a national
perspective. The national organizations must take into account the local and regional
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needs of the library organizations in order to successfully organize projects on a
national scale.

After determining the formal characteristics of the involved stakeholders within the
network, the informal characteristics are explained in this paragraph. The informal
characteristics are determined by identifying the interests and goals of the
stakeholders within the problem area. The interests of the stakeholders are concerns
they might have with the current situation and these interests indicate the direction
the relevant stakeholders might have towards the future situation. Next to the
interests, the stakeholders have concretizations of their interests, their goals they want
to achieve considering the distribution of ILL materials between libraries in the
Netherlands. Their goals can also be described as the desired situation of the
stakeholders. The gap between the cumrent situation and the desired circumstances
can be determined to identify the underlying reasons for the goals of the
corresponding stakeholder. The problem perceptions analysis can be viewed in
Appendix C: Interests, Goals and Problem Perceptions of the Stakeholder.

There are many stakeholders involved in the system and they all have the same goal;
to make sure that the end-user receives its material fast, against low costs and to give
the end-user an endless availability of materials. But the different stakeholders have
different roles in enabling these goals and this can work conflicting. The stakeholders
in the network can be categorized in different levels; national and regional networks.
The stakeholders of a national level are more concerned with the policy in the library
sector and less with the actual service. The regional stakeholders focus more on their
own clients. When policy is made from the higher levels, its effect on the lower levels
can be different than anticipated at first.

Governmental bodies are set as out-of-scope, but have influence trough several
bodies and have to guarantee cultural policy in the Netherlands.

The informal relationships are identified and so are the problem perceptions including
the interest and goals of the involved stakeholders in the problem. The next analysis is
more in depth within the interrelationship with the problem owner. In this analysis the
dependency of the various stakeholders on SPN is assessed. The dependences are
determined by three means; the importance of the stakeholders' resources to the
SPN, the involvement of the various stakeholders in ILL and the degree to which
stakeholders match with each other. To determine the above, the dependency of
the resources of the stakeholder are identified and the degree of substitutability of
that stakeholder. Once these are identified the criticality of a stakeholder is
determined. This shows if the stakeholder is critical to the success of possible solutions
that are designed in the project. The most critical stakeholders identified are the SPN,
the PSOs, all the library organizations and the governmental organizations involved
with cultural policy. The interdependencies can be viewed in
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Appendix D: Interdependencies of the Stakeholders within the Network. The output of
the analysis is used in the next paragraph.

All the important information on all the involved stakeholders in the distribution of
materials between libraries in the Netherlands is identified. The last step is to
categorize the stakeholders in their power and involvement in ILL and to determine
which stakeholders must be taken into account in planning future alternatives within
ILL. To do this a power versus interest grid is made. This grid consists of two dimensions:
the interest of the stakeholder in the problem and the power the stakeholders has
within the scope of the project. These two dimensions are put on the axes of the grid
and result in identifying four categories of stakeholders:

« Players
Players have both a high interest in the problem and have enough power to
influence the outcome of the project; these players must be taken info
account

e Subjects
These stakeholders have a high stake in the problem, but when it comes to
influencing the outcome they have little decision power for major influence.

« Context setters
The setters of context in ILL are stakeholders that have the political power to
make changes and influence other stakeholders but have less interest than
the players within ILL

« Crowd
The stakeholders that form the crowd have less power and less interest than
the rest and are not taken into account further

The grid shown in Table 2-2 helps to highlight possible coalitions to be encouraged or
discouraged and the grid provides information on how to convince certain
stakeholders to change their views within the problem to help achieve possible
solutions in the future.

Power >
] Subjects Players |
LR SPN
BNL
; ; PSO
Library Locations 2 .
Plus Libraries
2 UKB 0
% End-user ‘
: Crowd Context Setters |
E VOB
SIOB
3PL's (e.g. TNT) i
NBD Biblion “Municipaties
cB Provincial Governments

Ministry OC&W

TABLE 2-2: POWER INTEREST GRID INVOLVED STAKEHOLDERS
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The players in implementing the floating collection are the stakeholders that are
directly involved with ILL, the SPN, the PSOs and the LOs including the Plus Libraries.
These stakeholders possess the collections of library materials that float among each
other and it is of significant importance that the needs and requirements of these
players are met to ensure the success of such a change within these organizations.

The stakeholders directly involved with the players are the stakeholders that need to
cooperate in order to make this incremental change effective. Requirements from
this corner are needed to be considered and discussed, but if stakeholders in this
category stand in the way of success they could easily not participate and the plan
does not fail. The crowd is only of interest whenever the project needs the
stakeholders categorized in this comer. The context setters are background
stakeholders and in the case of the Library sector important national organizations
that deliver ihe funds. These context setters state the boundaries in where the project
can be executed.

In this paragraph conclusions are presented on the performed stakeholder network
analysis and the needs and requirements of the stakeholders concerning ILL are
stated. These needs and requirements form a significant part of the remaining phases
of the project. The SIMILAR approach (see 1.4) states that after every phase in the
project, the needs and requirements of the stakeholders need to be assessed.
Stakeholder needs in implementing a floating collection concept:

« Customer satisfaction. The biggest need of all stakeholders is to ultimately
serve the end-user with the best service the library sector can provide. the
following needs are derived from this need.

e Innovation. To hold on the end-users, there is a need for innovation within the
sector. The last years and organizational changes within the sector have
shown that innovation in the sector has a significant positive effect.

« Availability. The availability of library materials is of essence. The goal of ILL
and the implementation of the NBC are to increase the accessibility of library
materials to the public. A high availability of materials is a significant need of
all the stakeholders involved in ILL.

There are three main stakeholder requirements for implementing the floating
collection concept:

o Customer service. The requirements focus mainly on serving the end-user with
the best service the stakeholders can provide. Among this is to make sure that
the costs of implementing a floating collection are to the minimum.

« Waiting time. The waiting time for end-users that need to wait for materials to
arrive at the location they have chosen must not increase after
implementation of the floating collection.

« No negative effects. Many stakeholders involved in ILL are skeptical about the
floating collection concept. Some stakeholders predict certain negative
effects after implementation to take place. The minimization of these
negative effects is an important requirement for the implementation of a
floating collection concept. The expected negative effects are discussed in
32
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In this paragraph the current concept of the interlibrary loan system in the
Netherlands is analyzed. This is done by elaborating on the definition, characteristics
and behavior of interlibrary loan. The next step is in depth on how the transportation
services are organized and the service level. This is done by explaining the logistic
organization and the service level provided to the end-user.

The definition of interlibrary loan is:

“ILL is a service whereby a user of one library can borrow books or receive
photocopies of documents that are owned by another library." (22)

The user makes a request with their local library, which, acting as an intermediary,
identifies owners of the desired item, places the request, receives the item, makes it
available to the user, and arranges for its return. Although books and journal articles
are the most frequently requested items, the Centrale Discotheek Rotterdam (CDR)
lends audio recordings, video recordings, maps, sheet music, and microforms of all
kinds. In many cases, nominal fees accompany interlibrary loan services reaching up
to a couple of Euros per request.

Like stated in the introduction, there are two categories of interlibrary loan systems
operating in the Netherlands:

* OBL (Onderling Bibliothecair Leenverkeer)
This service contains the lending of materials between libraries within the
provincial service area of a PSO. This is supported by an ICT system within this
service area and the transportation service of the PSO.

e IBL (Interbibliothecair Leenverkeer).
This service is a nationwide service which goes beyond the borders of the
provincial service areas. There is still no ICT catalogue system running to
support this service but there will be one in the near future. This national
catalogue (the NBC) will support the IBL (and the OBL) in the future. The
transportation system currently used is the mail service of PostNL. However, like
stated in the introduction, the Pilot Distributie has started using the service of
TNT Innight to transport IBL materials between PSOs using the PSO
headquarters as transportation hubs and the PSO transportation services to
deliver the materials to the library organizations within the provincial service
area.

ILL materials can in theory be every piece of material available in the collection of
libraries today (23). In the current situation libraries have to select parts of their own
collection to be available for either OBL or IBL use or for both. There are also cases
that a part of the collection of a library is only available for viewing from a distance
using the internet and not available for lending (23). Like said before, in theory an ILL
material can be every material in a library available for lending. But the question that
is significant for this research is, can one categorize ILL materials within the
Netherlands? A possible categorization of ILL materials could enable the distribution
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of ILL to be more efficient. Realizing categorization could create more insight in what
kind of materials are lent between libraries and with categorization, a more focused
logistical operation could be possible. With categorization, ILL materials could be
stored and distributed centrally instead of amongst the other materials. Finding
logistical solutions to the distribution issue could be easier.

To answer the question of categorization is possible it is necessary to find out why
materials are lend out to other libraries. This is explained by: the requesting library do
not have the material in its collection and there is another library that has the material
in stock. The true question is why certain libraries do not have certain materials in their
own collection. There is a true difference in type of collections in the libraries in the
Netherlands. There are certain educational levels identified of the materials in library
collections, as presented in Table 2-3.

Royal Library WO level
University Libraries WO level
Plus Libraries HBO level
Library Organizations Secondary school level

- Llibrary Locations

TABLE 2-3: CATEGORIZATION OF LIBRARIES IN THE NETHERLANDS

It can be assumed that the position of the libraries within the list stated above is the
educational level in which the highest educational level are supplied by the Royal
Library and the lowest educational level are supplied by the library locations. It is also
safe to assume that the largest libraries, which have the most materials in their
collections and the rarest materials within their collections, are also on the top of the
list. Concluded from these assumptions, it is safe to say that the lowest libraries are the
libraries that request OBL and IBL materials from the higher libraries and therefore the
higher ranked libraries are the supplying libraries (7). The next question is to what kind
of materials do the higher libraries have that the lower libraries do not have in their
collections.

Very popular titles like adult fiction can be ruled out. It is very likely that even the
smaller libraries have these books within their collections. Some libraries even exclude
the popular titles (or a selection) from OBL and/or IBL to supply their own end-users
first, given a certain time period (23). Other libraries say that it is not because of the
popularity of the material that defines it to be lent out to other libraries, but more the
rarity of the material (23). It is likely that a book that focuses on a frog that only lives in
the northern part of the Netherlands will be available in the library of Sneek, but will
not be a part of the collection in the Royal Library in The Hague. There might be a
person in The Hague that is interested in this frog and will request the book via the IBL
system. Other libraries say that the nature of ILL materials are scientific for the same
reasons that the extra materials owned by the higher libraries are of more scientific
nature and will be requested by the lower libraries (23). The most interesting distinction
that stakeholders within the sector make between normal materials and ILL materials
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is by using the Long Tail Theory (7). In the next paragraph the Long Tail theory is
explained and then the application within the library sector is tested.

The Long Tail Theory refers to the statistical property that a larger share of population
rests within the tail of a probability distribution than observed under a ‘normal’
distribution. A long tail distortion arises with the inclusion of some unusually high (or
low) values which increase [decrease) the mean, skewing the distribution to the right.
This can be seen in Figure 2-1 (24).

The term Long Tail has gained popularity in recent times as describing the retailing
strategy of selling a large number of unique items in relatively small quantities, usually
in addition to seling fewer popular items in large quantities. The Long Tail was
popularized by Chris Anderson in an October 2004 Wired magazine article, in which
he mentioned Amazon.com and Netflix as examples of businesses applying this
strategy (25). The Long Tail distribution is illustrated in the Figure 2-1.

Popularity

Long Tail 5

Producty

FIGURE 2-1: THE LONG TAIL THEORY FROM ANDERSON

If the long tail theory is applied on ILL in the library sector, one might assume that the
more popular materials or the more available materials are in the ‘head’ of the long
tail distribution and the unpopular or rare materials are in the ‘tail' of the long tail
distribution. Immediately the question is raised if one can define ILL materials as
materials that appear in the long tail of the distribution.

The theory states that in the tail of the distribution an endless amount of products, for
example ILL materials, are stored that are not lent very often. Within theory about the
long tail theory applied to the library sector, the Online Computer Library Center
(OCLC) states that 10% of the library collection represents 20% of the usage by the
end-user (26). This is very comparable to the theory stated by Anderson that states
that 80% of the products recite in the tail while 80% of the popularity recites in the
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head of the distribution (25). The OCLC finally performed a study in requested ILL
materials in 2005 and found out that actually 75% of the ILL requests were of materials
that recite in the head of the distribution instead of in the tail (26).

This last research done by the OCLC disproves the theory that categorization of ILL
materials is possible using Andersons theory of the Long Tail distribution. To conclude
this sidestep within this project. it is not possible fo categorize the materials that flow
as ILL and this makes the implementation of a floating collection more challenging.

The concept of ILL is investigated in the former section and in the next step the
organizational aspects of ILL is analyzed. In the cument distribution concept, the
materials that enter the ILL system are owned by the library organizations. Like sated
above, the LOs themselves decide whether a material is entered into the ILL system.
The origin of an ILL material is the location of the owning LO and the materials are
distributed from this location and retumned back. It is notable that the origin of the
materials is not digitally registered in the current situation but will be affer the
introduction of the NBC.

When an ILL material leaves its origin due to a request, it is transported to the
requesting location. The requesting location is held responsible for the retum of the
material. This return movement is therefore initiated by the requesting location when,
for example, the end-user of the requesting location has finished reading the book
(7).

The means of fransportation are different with both the OBL and the IBL. With OBL
requests, the materials are sent with the transportation service of the PSO using the
standard crates delivered by the PSO. The LOs that are signed with the transportation
service pay the PSO a yearly fee to be part of one of the routes of the transportation
service. This fee is of a public nature which results in a fairly low rate if you compare
the fee to private logistic company's fees. Being part of the transportation service of
the PSO brings several side benefits for the libraries like lending out other materials
between library locations, for example beamers against no extra costs (10).

The Pilot Distributie has started a different classification of IBL distribution. Before the
Pilot, the IBL materials were send using envelops and the regular mail delivery service
from PostNL. Now they have started to use the TNT Innight service to transport the IBL
materials from PSO to PSO, using the PSO headquarters as transportation hubs in
every provincial service area. Instead of sending the IBL materials with the regular
PostNL postal service using envelops, it is now send with the PSO transportation
service. At the PSO headquarters, the IBL and OBL materialk are split and the BL
materials are put in special TNT Innight boxes to be picked up by TNT Innight at night.
TNT Innight sorts the I1BL materials at night and deliver the IBL materials the next day to
the PSO in the provincial area of the requesting library location. The returm movement
is done in the same way. Due to the recent start of the Pilot, it is not clear as to what
the prices will be per IBL material to transport the materials using this service. In
Appendix E: The Setup of the Pilot Distributie the goal of the project, prices and
service of the Pilot can be viewed.
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Next of focus is the number of logistical hubs currently operating, the number of
service points in the system (read: library locations), transportation between hubs and
between hubs and service locations, sorting activities and routing of the
transportation. This can be seen in Table 2-4.

The number of hubs and
their locations

There are 11 central hubs, one per provincial service
area. The PSO headquarters are the hubs within a
provincial service area.

The number of library There are 171 library organizations and 1031 library
organizations and their location in the Netherlands (27)
library locations

Transportation between The transportation between the hub locations is
hubs outsourced to a 3PL: TNT Innight

Transportation between hub  The transportation between the hub locations and the
and service points library locations is organized by the transportation
services of the individual PSO organizations

Sorting activities Sorting in the transportation vehicle

In the current situation the transportation service
employees of the PSOs sort the ILL materials in the
truck. This means less capacity in the vehicle due to
space necessity for the sorting activities. Advantage is
that less sorting is needed at the hub and that
materials that have a destination within the current
route can be delivered within the same day.

Sorting at the hub
In the current situation several PSOs have sorting
activities at their hub location. Sorting is done in order
to prepare the routes of the next day.
Routing possibilities One loop per day servicing an amount of service
points that can be serviced in a day

One loop with smaller inner loops connecting the
Library Organizations with their incorporated library
locations within an inner loop. This routing principle
must include sorting activities within the truck to be
feasible.

TABLE 2-4: CURRENT LOGISTICAL OPERATIONS OF ILL

The number of locations as to where the end-user can pick up and return its materials
is stated above. The means to order material and accessibility is elaborated on next.
Library end-users need to visit the library which they have a membership to loan
materials they desire. Within their library they can take material directly from the
shelves of the library but they can also login to a local computer to log in to the
provincial catalogue to check if the material they requested is available at another
library when the library does not possess a copy. Within the same internet
environment, the end-user can request this material and the end-user receives an
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email at the moment he can pick up his requested materials. Picking up the materials
must be done at the library he requested the materials. Returning the materials takes
place at the same library.

It is concluded that categorization of ILL materials is not possible with the current
research done on ILL. In theory every material within the collections of the libraries in
the Netherlands can be an ILL material. However, certain educational level
differences exist which can cause problems with the implementation of a floating
concept. This is because the collections of local libraries have no demand for
materials with a high educational level. These libraries do not desire a certain percent
of their collection to be of a high educational level without demand for these
materials. A SWOT analysis is presented on the current organization of ILL in the
Netherlands in Table 2-5.

Strengths Weaknesses

« Due to the retail formula of the « The local transportation services are the
Dutch libraries it is a strength that bottlenecks of the cumrent situation
the users are forced to visit the {national focus) due to their limited
library to pick up and retum their service levels towards the smaller library

locations (9)

These limited service levels cannot

guarantee certain delivery times to the

end-user (10)

Opening hours of the library. Working

people cannot visit the libraries to pickup

or return materials (App. G)

« Distance to the libraries is in some cases
too far for the user to travel (App. G)

requested ILL matetials (App. G)
» The visits have social benefits;

people can use the library as a

meeting point (App. G)

Opportunities Threats

« Development of libraries as cultural | « The cument capacities of the
centers by forcing the members to transportation service of the PSOs are low
visit the libraries (App. G) (9)

« Funding for culture is continuous, « The transportation flow of the future is

but need for spending this funding expected fo increase (7)
is necessary (7) * A decrease of number of libraries (App.
GJ

« Continue to lose members at the same
rate if no changes are made (App. G)

« Budget cuts ensures that small libraries will
need to close their doors towards the
end-users. (App. G)

TABLE 2-5: SWOT ANALYSIS OF THE CURRENT ORGANISATION OF ILL IN THE NETHERLANDS

NG I

The next step is combining all the previous steps and designing a system diagram in
which the complete ILL system is illustrated. The final step towards the completed
system diagram is the design of a causal relationship diagram. Within this diagram the
individual elements of the ILL system are set in relation to each other. The final system
diagram is used to identify the external factors that influence the future of the ILL in
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the Netherlands and that identify the system requirements. This is presented in the
concluding paragraph.

In this paragraph the causal relationship diagram is used to gain more insight in the
relationships between the different elements within the system. The relationships
between the elements are bidirectional which creates reactions within the system
whenever one of the elements changes. In the diagram several loops are identified
which identify critical relationships within ILL (28). These loops and their effects are
described in this paragraph. The causal relationship diagram and a more detailed
description are presented in Appendix F: The Causal Relationship Diagram.

The largest loop in the system has the service level of the transportation service as the
center. Whenever the service level of the library organizations in the provincial service
area is changed, the complete system is affected. The most important effect within
this foop is the delivery time of the ILL materials. These can only be determined by
altering the service level of the LOs. If the delivery time is decreased, the delivery time
affects the end-users which will then, as a result, use the ILL system more, which in the
end will result in more volume of ILL materials being transported through the system.
This then will decrease the service level.

An important factor that is identified is the popularity of the new NBC. It is notable
that the popularity is mainly influenced by outside factors, meaning, that the SPN
does not have full control of the popularity. When the popularity increases
significantly, the results are severe on the need for transportation and the necessity for
capacity.

The goal of this paragraph is to define the system and its borders to identify what is
part of the system and what factors do not belong within the system but are part of
the environment of the system. Another goal of the system diagram is to define the
structure and relationships within the system and to define the output of the system
and identify the criteria of the problem owner. These criteria form the basis for the
search for possible solutions. The knowledge gained from the system diagram can be
used to define possible solutions and identify relevant environmental factors that
influence the system but cannot be influenced by the SPN.
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The system diagram consists of the following components:

o Systern and boundaries of he sy-tem
The identified system that fits in the boundaries set by the problem and the
problem owner is formed by the use of a causal relationship diagram. This
diagram is elaborated in the former paragraph. This diagram forms the basic
component of the system diagram. From this diagram all the other
components are identified and emphasized in the system diagram.

o inzhiurnent factors
From the causal relationship diagram the control elements are identified
which the problem owner directly has the power fo influence the system with.
These factors are placed on the top side of the system diagram

o Environmental facion
The elements that are not part of the system and cannot be influenced by the
problem owner are environmental factors. The relevant factors that influence
the system are identified in the causal relationship diagram and are illustrated
in the system diagram on the left hand side of the diagram.

. Syztenn) criteria
The most important outcome of this analysis is the identification of the system
criteria. These criteria will be the basis of the search for possible solutions to
achieve the objectives set by the SPN in the context of the distribution of
materials between the libraries in the Netherlands. The system criteria are
placed on the right hand side of the diagram.

The most important factors identified:

FIGURE 2-2: SYSTEM DIAGRAM OF THE ILL SYSTEM
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In the last paragraph, the concluding remarks are made of the system analysis. In this
paragraph the system requirements are presented that are derived from the
stakeholder requirements and the system analysis. After processing the needs and
requirements of the involved stakeholders, the system requirements can be set using
the system analysis and model from 2.4. There are three categories of system
requirements identified:

I. Costs
e The costs per shipment of OBL/IBL (ILL) may not increase while implementing
the floating collection concept
e The costs of resources used to transport the ILL materials may not increase
while implementing floating collection

2. Service

+ The waiting times for the end-user may not increase due to the
implementation of a floating collection

3. Capacity

¢ The capacity of the transport service cannot increase in the coming years

« The capacity of the Library shelves must be met

+ The number of scientific materials within the local library collections must be
limited

The system requirements identified in this section are used as input in the next chapter
and for the setting of the key performance indicators for the simulation model.

Will Dutch Libraries Float? Interlibrary Loan System Analysis
Will Dutch Libraries Float? Interlibrary Loan System Analysis
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3 FLOATING COLLECTION CONCEPT

In the former chapter the system of ILL in the Netherlands is analyzed. From this
analysis the system requirements are identified. In the following section the
implementation of the floating concept in the Netherlands is discussed. This is done in
three steps. First the future situation of the system is discussed. This is done based on
the environmental factors identified in the system diagram in the former chapter. The
second step is discuss the floating collection concept.

(e ~ r

In the introduction of this project the cause of the expected problems of the future
are stated. Due to both the increasing use of the OBL and IBL system in the
Netherlands and the implementation of the NBC in the near future, the transportation
demand for ILL will drastically increase in the coming years and limited budget will be
available for the transportation service to handle this increase. To determine how
much the demand will increase, this paragraph first assesses the environmental
factors from the system analysis to identify the causes of the increase in demand and
second, a source is used to determine the growth rate of demand per year.

In the former chapter the following relevant environmental factors are identified:

o Exlemal factors related to the implemenitation of the NBC:
o Popularity of the NBC among the end-users
o The number of libraries connected to the NBC
o Share of library materials in local collections open to the NBC

o tunding from govemmerital bodies 1o react to the expected growth of
demand

It is expected that the demand for ILL materials will increase. The main reason for this
expectation is the steady increase of the use of OBL (ILL within a provincial service
area) in the past years (9). In the past years the library organizations have increased
the accessibility of the materials within the province. In some provincial service areas
it is free of charge for an end-user to request an item within the borders of the
provincial service area. This measure has increased the demand significantly (29). The
next reason why the demand will increase in the coming years is the introduction of
the NBC (Nationail library cataiogue]. This national catalogue will increase the
accessibility to a higher degree than is seen in the cument situation (6).

The rise in demand is dependent on the popularity of the NBC. The increase of
demand is an effect that is needed to give the end-users a higher accessibility is an
important question. The rise in demand is also dependent on the number of libraries
that are connected to the NBC and the selection of their local collection to enter in
the NBC. The actual growth in demand in the future is hard to predict, but is
expected to be significant. To determine a good estimation on the future demand,
the growth of the last years are assessed.
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In the monthly digest of the Stichting Bibliotheek.nl (BNL) the Figures of the yearly

growth are given and these Figures are presented in
Table 3-1.
Year Requesis Requests Not honored % honored In process
honored requests
2008 92627 49840 21623 7% 1164
2009 154885 111662 41243 73% 1980
2010 236241 173998 59824 75% 2419

TABLE 3-1: FIGURES ON THE GROWTH OF REQUESTS IN THE ONLINE TOOL AANVRAGEN (29)

It is shown in the Table that the growth of requests (*Aanvragen”) increased with 67%
in 2009 and 53% in 2010. These growth rates are very high. However, during the
interview with Ronald Spanier, the expert on ILL from BNL, mentioned these rates to
be put in perspective (7). The Figures in this Table are from the tool *Aanvragen”. This
tool is not nationally adapted by all provincial service areas. The increase in
percentages is including the newly connected libraries to the tool Aanvragen. The
absolute total numbers per year cannot be compared. Mr. Spanier mentioned that a
part of this growth is due to the increase of the demand for ILL. He estimates a growth
of 30% per year in the last 3 years (7).

During the same interview Ronald Spanier is asked if he could estimate the future
growth of the total ILL demand in the next three years. After checking with the right
people in his organization, the estimate growth for the coming years is presented in
Table 3-2

year  growth/year

2010 30%
201 35%
2012 45%
2013 55%

TABLE 3-2: GROWTH ESTIMATION FOR THE ILL IN THE COMING YEARS

These figures are high and will cause severe issues with the cument capacity of the
transportation services of the PSOs. These growth figures in demand are used in the
simulation model.

t

The next step is to analyze the floating collection concept in more detail. In this
paragraph former experiences with implementation of a floating collection concept
are assessed and information from a questionnaire are used to assess the possibilities
and cutbacks from implementation of a floating collection. A SWOT Analysis is
presented fo put the concept in perspective for possible implementation. The most
significant issues that can be investigated within the scope of this project are
identified and possible solutions to these issues are presented.

fupeltt




kwm!goé

The concept of floating library collection is similar to the cumrent situation as is
described in section 2.3. There is only one crucial part changed. The basis of the
concept is to eliminate the retumn movement of ILL materials and store the ILL
materials at the location where it is last requested and retumed. When a material is
requested after it is stored at the last location, it is directly transported to the location
of the new request. In theory, this eliminates up to 50% of transportation movements
because the material, in theory, never has to return to the location of origin. This has
major consequences to the organization of ownership and responsibility of the
material. There are some measures that need to be taken in order to implement this
concept successfully.

The first question that is raised is whether who is going to pay for the organization of a
floating collection. In the current situation libraries have their own materials in their
own library collection. Issues can be raised that libraries do not want their materials in
the possession of other libraries where they cannot have an eye on their possessions
or the knowledge of the whereabouts of their owned materials. Like stated before in
paragraph 2.3, the locations of the ILL materials are not tracked at the cument
moment. The requesting party is responsible for the return movement. With no
avtomated location determination, the materials can get lost or libraries can decide
to keep the materials (23).

One can decide to shift the ownership of the floating ILL materials to a central
organization, but the question then is which organization and is this organization are
willing to pay for the preservation of a floating collection. Next, the natural mixing of
the collections is of particular interest. One can view the change of collection in time
as a positive effect to the collection of a library location, but it also poses many
threats. For example, the movements of ILL materials could dominantly go in one
direction instead of bidirectional and create both empty bookshelves in one library
and lack of space in another. Other libraries state that they would not want rare ILL
materials on their shelves that are of no interest of the majority of the end-users (23).

It is mentioned before that innovation is part of a new strategy in the library sector in
the last years (30). On several areas within the sector innovation is implemented to
create awareness that the library sector is new and innovative in its operations and
services. The concept of floating collections is a very innovative and an un-
conservative way of organizing collections of library organizations. It is very rare in the
world and the cases where a floating collection is implemented are limited. The idea
of the concept is new and this is the main reason for the number of implemented
concepfs being scarce. One of the successful implementations of a floating
collection is at the Sarasota Country Libraries in Sarasota, Florida.

The Sarasota Country Libraries have eight libraries in the Sarasota County and had
capacity problems with their ILL transport service. The demand was rising after the
moment they had introduced an ICT Collection system and made it accessible for
the public. The board of the Sarasota Country Libraries decided to implement the
floating collection concept in 2007. On their website they promoted the floating
collection concept and made a presentation available with their implementation
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process. The most important facts from their implementation process are presented
here in Table 3-3 (12).

Main reasons for floating o Capacity issues of the ILL transport service
* The desire for one collection instead of eight

separate collections

1. Setup of a project implementation team

2.Setup of ICT systems that were needed to
support the floating collection

3. Testing of the ICT system

4. Training of Staff in the new processes

Preparation process

Results Collection:
o April 2008:
* June 2008:
* August 2008:
* October 2008:

20% Floating
45% Floating
70% Floating
90% Floating

Transportation:

September 2007: 2100 crates transported
* April 2008: 1700 crates transported
* June 2008: 1300 crates transported

Disappointing adaption by the library staff
Budgetary problems

Unbalance of the shelves

Regular clients were angry with empty shelves
of their library

LI I I

Positive feedback More efficient
More variety in collection
Staff liked the challenge and change in

organization

5
g
.i

To create a rebalance/repositioning plan
To better communicate
Standardize even more

TABLE 3-3: RESULTS SARASOTA FLOATING COLLECTION

There are significant differences between the case described above and the case of
the Netherlands and within a provincial service area. The area of implementation at
the Sarasota Libraries is significantly smaller than a regular provincial service area in
the Netherlands. Another major difference is the ownership of the collection. The
Sarasota Libraries possess the complete collection. In a provincial service area there
are many owners of collections (the library organizations) within the area. This can
create major issues after implementing a floating collection in the Netherlands.

During the course of this project a questionnaire, presented in Appendix G:
Questionnaire , is handed out to several library organizations involved in ILL within the
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Netherlands. The questions include valuable information about the floating collection
concept. From this questionnaire the SWOT Analysis of the implementation of the
Floating Collection, presented in Table 3-4 is derived.

Strengths

TABLE 3-4: SWOT ANALYSIS FOR IMPLEMENTATION OF FLOATING COLLECTION CONCEPT IN THE NETHERLANDS
(APPENDIX G: QUESTIONNAIRE)

The weaknesses and threats identified through the questionnaire and deducted from
interviews are further analyzed in the next paragraph. One of the goals of this project
is to attempt to minimize the possible issues that can occur after implementation of
the floating collection. By further analysis of these issues, possible solutions to these
issues can be designed to attempt to minimize them.
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The most relevant issues from the SWOT analysis presented in the former paragraph
are analyzed in this paragraph. The foliowing issues are of significant importance to
the involved stakeholders:

o Anunwanted mixture of by materials within a Library due o the foating of
aill inrberials
o Mixture of owner of materials
o Mixture of type content of materials

o Shelve capacity proabterns due fo the unnafural unbalarc & of materials
armengst fibrares
o An overcapacity at libraries that have more requesting members than
materials requested by other libraries
o Anunder capacity at libraries that have less requesting members than
materials requested by other libraries

e Knowledge problems aboul the whereabouts and moment of retum of ibrary

materals

Mixtures of moterial

After implementing a floating collection concept in the library sector in the
Netherlands, a shift of library materials is very fikely to occur. Library materials do not
return to their original location immediately and thus a mixture of library materials in
the cument collections occurs. As stated in the SWOT analysis in the former
paragraph, this phenomenon has both positive and negative effects. Focusing on the
negative effects; the libraries participating in the floating collection concept could
perceive the mixture in their collection as unwanted by the organization of that library
and especially unwanted or undesired by the end-user population of that library.
There are two types of mixtures identified in this study, a mixiure of heritage of the
materials (mixture of ownership) and a mixture of content of the materials. Although
these two types are correlated, content of the materials is often related to the
location of the library (e.g. a smaller library in the country side will have special books
about the area) (23).

Research done on the desires of a library, regarding the mixture of content of the
materials, shows that the majority of the collection should be owned by the library
itself. Retracting this information means that a library collection should have more
than 50% of their collection formed by their own materials (7). Numbers on the desired
content for the collection is sfill to be discussed. One can argue that the desired
content is dependent on the desires from their members, but it is the members that
are demanding the material in the first place. If there is a shift in content, it is because
of the members themselves.

Shelve capacity

Another issue that is expected after implementation, and has occurred at the
Sarasota Libraries in Florida, is the unbalance in number of materials at the libraries
after a cerfain period. This unbalance can be created due to more users requesting
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materials in one library than are requested at this library by other libraries. This causes
this library to have an overcapacity in a certain period making other libraries having
an undercapacity of materials (23).

Research has shown that libraries can house 10% more materials than the number of
materials in their own collection (7). If the number of materials exceeds the 10% on
average, than there is no space left to display the materials on available shelves
within the libraries. Research showed that libraries do not desire an under capacity in
fear of losing satisfaction of their members. Libraries could handle a discharge of
materials of up to 20% in a certain time period, but not more (7).

Knowledge problems

Feedback on the questionnaire showed that issues are expected to the tracking and
tracing of the library materials and issues relevant to the return date of their materials.
In theory there is no return date within a floating collection, but to keep stakeholders
satisfied, the organization might find it a good initiative to implement a return date to
make sure stakeholders see their possessions return within a certain time period.

Issues surrounding tracking and tracing are not to be expected due to the tracking
and tracing being available within the NBC (31).

In the former paragraph issues that can occur after implementing a floating
collection are identified. In this paragraph solutions are designed to minimize these
issues. To find solutions the first step is leamning from other sectors that have similar
situations and similar problems. What solutions are being implemented in these cases
and can these solutions be designed in such a way that it could minimize the issues
that might occur after implementation of the floating collection concept?

There are two sectors identified that have similar situations and similar issues:

o The distribution of empty maritime containers

e The repositioning of rental cars within a service area

In the next sections a closer look is taken into both cases and an assessment is made
on what can be learned from these cases in order to design solutions for the issues in
the library sector.

Empty maritime confainers

The maritime container sector has similar problems as the library sector could have
after implementation of a floating collection. Next to transporting maritime containers
containing goods for demanding customers, container shippers need to manage
their fleet of containers while considering the empty container flows. Due to natural
unbalance in supply and demand throughout the world, there is an unbalance in the
storage of empty containers within seaports. These empty containers need to be
transported to locations with demand for empties. This so-called “repositioning” is a
major part in the container fleet management of container shippers (32).

The fleet management relies on mathematical algorithms to solve and optimize the
repositioning problems of the distribution of empty containers. In this sector,
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algorithms were designed in the 1970s and nowadays are highly improved. The
algorithms today depend on the forecast made on the demand and supply flows of
containers worldwide, the costs of transporting and storage of empties and the
capacity available for transportation of empties. The optimization of the repositioning
plan is cost driven. As transporting empties does not add value to the shipper, the
costs must be absolutely minimum (33) (34).

Implementing a rebalance plan within the floating collection concept could be a
good solution to solving the issues discussed above. But adapting an algorithm
directly from a container shipping company could be problematic. There are many
differences between the sectors. The models involving empty containers rely on
advanced forecasting models which do not exist in the library sector. Forecasting is
primarily done with historical data and the transportation services of the PSOs
nowadays do not have this data available for forecasting (10). This could be possible
in a couple of years. The container sector is cost driven, which is also sought after in
this project, however, the container industry is a sector that is also profit driven. The
library sector is not profit driven, but service based and therefore the algorithms used
in the container sectors would need significant adaptations. The container shippers
also handle one big “collection” (read: fleet) of containers. In the case of the
libraries, there are many “fleets” and like said earlier, issues are expected from mixing
the “fleets".

Car rental service

The car rental sector also possesses similar distribution concepts to the library sector.
Within car rental companies the user often can choose to rent a car for a round trip,
in where the user returns the car at the location it has picked up the car earlier, or he
can choose to rent the car for a single trip and drop the car at another location than
where he picked up the vehicle. This second option makes it necessary for car rental
companies to manage their fleet in similar ways as the container shippers. Due to the
stochastic nature of the single trips, an unbalanced fleet of cars occurs throughout
the companies' locations. To balance the fleet, car rental companies have
repositioning strategies and these are also based on algorithms (35).

As the case with the container shippers, the algorithms used by car rental companies
are highly sophisticated and depend even more on forecasting models. Car rental
fleet planners must forecast demand beforehand to be able to supply the demand
on every location. The same as with containers, the car rental company is a cost
driven market with a main focus on generating high profit (35).

When designing a rebalance or repositioning plan for the floating collection of the
libraries in the Netherlands, the same issues as with the car rental service case are
present. Car rental companies operate one collection and all the locations are
managed by one headquarter who manage the fleet planning. When the floating
collection is implemented and matured enough to generate good statistical historic
data to provide data for advanced forecasting models, the algorithms used by car
rental companies could be very useful for the library sector.
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Looking at both cases, designing a rebalance or repositioning plan seems a good
solution to all the issues that are expected by implementing a floating collection in
the Netherlands. When designing a rebalance plan a lot can be leamed from both
cases. However, at this stage of time, the algorithms used by the both the container
shipping companies and car rental companies are far too sophisticated and have
different goals than the library sector to adapt these algorithms at this level.

When modeling the system in the coming chapters a rebalancing plan must be
designed that satisfies all the requirements of the stakeholders involved in the system.
Based on this paragraph, a rebalance plan has the potential to solve the issues
described in the former paragraphs. When designing a plan that periodically
redistributes library materials to locations where, for example, there is a shortage of
materials, the issues might be prevented. While rebalancing library materials, more
transportation is needed to perform the rebalance. The extra movements necessary
to reposition the materials decrease the potential advantage gained by
implementing a floating collection concept, but the question is, by how much.
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4 MODELING OF THE INTERLIBRARY LOAN SYSTEM

In this chapter the current system and the implementation of the floating collection is
modeled. Based on the discrete event modeling techniques the current situation is
conceptualized in several graphical models. This is done to gain insight intfo the
processes of the PSO transportation service and the communication between these
processes. Ffrom these conceptual models the key performance indicators are
determined to evaluate the implementation of the floating collection concept. After
the conceptualization, the details of the simulation models are assessed by specifying
the data needed and clarifying the assumptions that need to be made in order to
create a model that represents reality. The following steps are to verify the
correctness of the models and validate the model using an expert within the library
sector to check if the model behaves correctly.

Within this paragraph the conceptualization phases is elaborated on. The more
detailed descriptions into the conceptualization models are presented in Appendix H-
J. In this paragraph a summary is presented and the identified key performance
indicators are mentioned.

The first modeling technique used in the conceptualization phase is object modeling.
In this analysis all the relevant objects in the system, derived from the causal
relationship diagram from paragraph 2.4.1, are assessed by using object modeling in
the Unified Modeling Language. This is done to gain insight in the objects and their
characteristics as well their relationship between other objects. Using UML enables a
clear and static view of the ILL system and that identifies a complete view of the
structure of the modeled ILL system at a specific fime (36). The object model focuses
on a particular set of object instances and attributes, and the links between the
instances. A correlated set of sub models provides insight into how an arbitrary view
of a system is expected to evolve over time (37). The identified objects and their
relationships are complex within the ILL system. There are objects with overlapping
characteristics and objects belonging to several classes which make a clear overview
of the objects difficult. To enable the object model to be less complex several objects
are added to the object model. This technique has enabled the project to gain a
clear insight in the architectural blueprint of the ILL system including the stakeholders,
their activities and their business processes. The object model of the ILL objects and
detailed description can be viewed in Appendix H: Object Modeling.

The next step of the conceptualization phase is to place the objects from the object
model in sequence. Followed by designing a process-oriented description of all the
processes operated by the transport service of a PSO. The technique used in this step
is IDEFO-diagrams (38). This technique gives insight in the process steps, the information
and resources needed per process step and the necessary input to create the
relevant output object. The models show that the system has three decomposition
levels. A third decomposition was needed in order to gain enough insight in the
processes to be able to conceptualize the ILL system. The individual tasks of resources
are identified in the third decomposition and the allocation of the information is
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identified. The complexity of the processes and its functions are simplified and put in
sequence using this technique which enables easier modeling in the next
paragraphs. The IDEFO-diagrams of the ILL processes and a more detailed description
on the use of the IDEFO diagrams can be viewed in Appendix I: Process Oriented
Modeling.

In order to understand the individual decisions that need to be made by the relevant
employees of the transport service of the PSO, a flow chart model is made as the
following step. In this analysis a flow chart model is used to visualize the decisions of
the directly involved stakeholders within the processes of transporting library materials
(39). Within the processes identified in the process oriented models in Appendix |, the
identified organizational units are the user, the library and the PSO. The flow within the
flow chart starts with the order of an ILL material and flows through the system until
the material is back at the library of origin. The most information is gained on the side
of the PSO. This model enabled a clearer overview of processes and the decisions
needed by the relevant entities in the system. Using a flow chart model enables the
conceptudlization to be more comprehensive. Tasks identified in the process oriented
modeling in appendix | are set in sequence of decision and flow using the flow chart
modeling. This creates an insight in the responsibilities of the stakeholders involved
directly with the transportation of ILL materials. Particular bottlenecks and flaws in the
flow of the system were not identified. The flow chart model and detailed description
of the use of the model can be viewed in Appendix J: Flow Chart Modeling

The ILL system is conceptualized so that a simulation model can be specified and
built. The goal of simulating the ILL system is to assess the possible alternatives against
the current situation and rate the performance of the alternatives. In order to rate the
performance, the performance must be measured by selecting key performance
indicators (KPI). Accordingly, choosing the right KPIs is reliant upon having a good
understanding of what is important to the organization. Because of the need to
develop a good understanding of what is important, performance indicator selection
is often closely associated with the use of various techniques to assess the present
state of the business, and its key activities (40). The key activities identified within this
project are the system requirements identified in paragraph 2.5.

The KPIs enable the assessment of the system's performance by simulating the models
in the next chapter. The KPIs identified use the same categories as the identified
system requirements, namely costs, service and capacity.

'fU Delft




kwmulsé

Costs

KPI caiculation

The nt # WM n-um Wumvmm
The number of # library materials Counting the number of library materials
materials that exit the PSO headquarters
distributed by the

PSO

The ecycle #days Caleulaling ihe interval in days that a
fime of a b mmm»mm
material

TABLE 4-1: COST KPIS

The system requirements stated in 2.5.2 state that the costs of shipping a single library
material should not increase after implementation of the floating collection concept.
and the costs of resources should not increase after implementation. After the
conceptualization of the system of ILL the KPIs stated in Table 4-1 are identified. The
costs of shipping library materials and the use of resources are measured using the
number of transported materials in the system. After determining the number of
transported materials of the different simulation models, one can compare the
differences between the numbers of transported materials and justify the differences
in costs of shipment and resources. The average cycle time of the library materials is
the time it takes in an interval to return to the library of origin. This KPI is an important
cost estimate for the library organizations because a materials out of the collection
does not generate income. When returned, the materials are accessible for end-users
fo be lent. After implementing a floating collection, the cycle time increases. The
amount of increase is an important KPI for the implementation and the
communication towards the stakeholders.

The cost KPIs are important performance measures to answer the research question
because the KPis determine in part the success of this project. The research question
raises the question if the implementation of a floating collection improves the
transportation of ILL considering budget limitations. Measuring the costs using cost
KPIs partly answers this question.

Service

KPI unit

TABLE 4-2: SERVICE KPIS
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The system requirements state that the waiting times of the end-user for receiving the
ordered materials may not increase after implementation of the floating collection
concept. The KP! that measures the waiting time is stated above. Calculation of the
waiting time using the simulation method in the next chapter is not complicated. The
time it takes for an end-user to receive its order is measured and assessed in
paragraph 5.1.

The waiting times of the end-user are of importance in answering the research
question because the research question asks if the implementation of a floating
collection improves the transportation of ILL considering the expected growth in
demand. A growth in demand without a growth in capacity increases the waiting
times of the end-users. Measuring the waiting fimes shows when the growth in
demand of the ILL can be handled by the transportation service after
implementation of the floating collection concept.

Capacity

KPI unit calculation

Mixture of library % of own library This is calculated by determinirg the
materials withina  materials within the  origin of the library materials within the
library collection collection collection .

Library shelve % The number of library materials in current
capaclty collection divided by the original number

of materials within the collection

TABLE 4-3: CAPACITY KPIS

The system requirements state that three terms of capacity should be met. First the
capacity of the transport service cannot increase in the coming years due to budget
constraints. The capacity of the transport system is not a KPI in this system because it is
an input variable. Within the model the capacity remains the same. Second, the
mixture of library materials must be contained. Library organizations need a large
portion of their collection, more than 50%, to be their own. Third, the capacity of the
library shelves must be met. This means that the increase in number of materials in a
certain library may not increase with more than 10% because of limited shelve space.
The decrease in number of materials in libraries may not decrease more than 10% of
their original capacity.

The importance of the capacity KPis regarding the project are because of the
stakeholders needs and position in the system. As identified in the library sector
analysis (2.2), the negative effects that might occur after implementation of a floating
collection need to be minimized. Measuring these KPIs identify the negative effects of
implementation and rate the performance of possible solutions to these negative
effects.
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In this paragraph the details of the simulation model are determined. All the
necessary steps to specify the simulation model that have been performed are
described more in detail in Appendix K, Appendix L and Appendix M. In this
paragraph a summary is provided to gain insight in the steps made to specify the
model.

The first step in the specification phase is to build the simulation model. The simulation
model is built in Rockwell Automation's Arena (41). This is a software tool to enable
the simulation of discrete event simulation modeling. Using Arena, the models from
the conceptualization phase are translated into a simulation model that can be run in
a certain time period to assess the processes and objects of the system and measure
the performance of the system. In designing the Arena model the Handboek Arena is
used (42). A more detailed description of the setup of the simulation modelin Arena is
presented in Appendix K: Setup of the Discrete Simulation Model.

A small representation of the exploratory network of library is shown in Figure 4-1:

Library
Location

Provincial
Service Area

FIGURE 4-1: SETUP OF THE SIMULATION MODEL BUILD IN ARENA

In Figure 4-1 the setup of the exploratory model built in Arena is presented. In this small
representation of a provincial service area and the libraries operating in this area the
choice is made to use a set of four libraries of different sizes in this model. All the
relevant categories of libraries in the Netherlands are represented in the model.

s PSO
e Plus Library (Library B)

o Llibrary Organization (Library A)
e library Locations (Libraries X and Y)
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Each library has a different size of collection available for ILL and a different amount
of members requesting ILL materials. In this model the PSO collects and distributes the
IBL and ILL from all the libraries.

The next step is to collect the relevant data needed as input for the simulation model.
The data is collected by performing interviews with relevant stakeholders and various
internet sources. The nature of the public library sector in the Netherlands enables
public data sharing so all the relevant data are available without barriers. The data
used in the simulation model can be viewed in Appendix L.

The final step is the setup of the simulation runs. In this step the length of the simulation
run is set; the length of the simulation run is one year. The main reason for choosing
one year is the availability of the data collected. The data collected is in periods of
calendar years which makes the data easier for comparison reasons when the model
is run for one year. More details on the simulation run setup can be viewed in
Appendix M: Simulation Run Setup

During the former steps in specifying the simulation model, various assumptions have
been made. These assumptions are very important to clarify. Every model is a near
representation of reality and simplified to create a more clear understanding of the
situation. The assumptions made in this chapter limited the model in its performance
in representing the real situation. All the assumptions made in during the design and
specification can be viewed in Appendix N: Assumptions.

During the verification phase it is checked if the model is coded correctly and if the
model is translated correctly form the conceptualization phase to the specification
phase. During the specification the input variables are determined and the
calculation rules of the output variable determined. In this paragraph it is checked if

the translation is performed correctly. This is done by both a dynamic verification and
static verification (43).

First the dynamic verification is performed. Dynamic verification is performed during
the execution of software, and it dynamically checks its behavior. It is commonly
known as the test phase (43). It is important if the model logic is coded correctly. At
this point a trace of commands is made in one simulation run. After several tests and
adjustments, the model seems to be coded correctly. Next to the code, the model is
walked through thoroughly and checked for structural errors. Second, the model has
been checked if the output variables are calculated correctly. This is called the static
verification. Static verification is the process of checking that the software meets the
requirements by doing a physical inspection of it (43). The model is checked how
much entities are created, how much entities end up in queues and how much
entities leave the system. In the last model this is all acceptable.

The final step in completing the design of the simulation model is to validate the
model. Validation means that the model is correctly representing redlity. The
validation phase knows two steps. The first phase is the face validation by a library
expert and the second phase is the structural validation of the simulation model.
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The face validation phase is conducted with an expert within the library sector and a
manager of a PSO transportation service (7). Face validity is the validity of a test at
face value. In other words, a test can be said to have face validity if it "looks like" it is
going to measure what it is supposed to measure. in simulation, the first goal of the
simulation analyst is to construct a model that appears reasonable on its face to
model users and others who are knowledgeable about the real system being
simulated (19). During the expert meeting. all the inputs, processes and outputs of the
model were discussed. Also, the behavior after changing several input variables is
discussed and after several adaptations to the model, the model was face validated.

The next validation step lets the model undergo several structural tests to check if the
model behaves as expected to the changes in input parameters. This is necessary
because it needs to undergo experiments in a later stage in the project. With these
tests, some input variables are changed into extreme values and checked how the
model responds to these changes (44). Three tests have been done and the results of
the tests can be viewed in Appendix O: Validation and the summary is given below.

o Capacity of a shipment
In this test the capacity of a shipment is lowered to a minimum. Instead of
allowing 45 materials (3 crates) per library per pickup day, the variable is
changed to 15 materials (1 crate). As can be seen in the appendix, the model
behaves like expected. The majority of the library materials are not collected
by the PSO and do end up in long queues. This delays the wait for materials for
the end-user dramatically. This is as expected because the capacity at the
current situation is just sufficient to fransport the materials.

» FPercenfage of users requesting materials
In this test the distribution of the requests over the libraries is changed. In the
current situation the library users from library A request materials with the
distribution of 70% to library X and 30% from library Y. This distribution is
reversed. The expected effect occurs. Library Y receives too many orders and
with the current service level cannot provide this service. Also the library
collection is too small to handle the requests resulting in the emptying of the
collection. This can be seen in Appendix O.

¢« The speed of the collection and disfribution of library materials
In this test the speed of collection and distribution of the PSO transport service
is varied. The current speed in the model is half a day to reach the PSO and
half a day to reach the destination location. in Appendix O the results are
presented and the effects of the waiting times are as expected. When
dropping the time to 0 days, the waiting times of the end-users decreases and
when fhe speed is changed to 3 days, the waifing fimes increase.
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5 EVALUATION OF THE SIMULATION RESULTS

In the former chapter a simulation model has been designed to evaluate the floating
collection concept by implementing this concept in the model of the cumrent
situation. The simulation model has been designed and validated by sources within
the library sector. In this chapter the simulation models are run for the period of one
year and the results are presented in the first paragraph. After assessing the results,
the results are evaluated on the key performance indicators identified in the former
chapter.

The key performance indicators identified in paragraph 4.1.4 are measured using the
simulation models designed in the former chapter. The KPIs are as followed:

* The number of lirary materials fransported by the PSO
o The number of materials collected by the PSO
o The number of materials distributed by the PSO
o Average cycle time of library materialk
* Average wditing fimes for the end-users
* The composition of the library collections
o Mixture of library materials within a library collection
o Library shelve capacity

In the following sections the results on the KPIs are presented using tables and graphs,
and the results are discussed. First the current situation is presented followed by the
future situation of the ILL in the next three years and finally followed by the results from
the implemented floating collection. The final results from the adaptations made to
the models regarding the redistribution plan are set up to minimize the negative
effects of implementing the floating collection.

The simulation results for the current situation are presented below for all the KPls:

Materiak transported by PSO

materials  crates
Materials Collected 5817 1939
Materials Distributed 5701 19200
Total 11518 3839

TABLE 5-1: CURRENT SITUATION; MATERIALS TRANSPORTED

As shown in Table 5-1, in the current system 11.518 materials are being transported by
the PSO. The difference in the numbers of collected materials and distributed
materials are the materials still handled by the PSO at the moment that the simulation
run has been stopped. Note that the number of transported materials is done with the
capacity of 3 crates per library and that a crate can handle 15 materials.
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Average cycle time of library materials

days
Average cycle time of a library material 18.0

TABLE 5-2: CURRENT SITUATION; CYCLE TIME

The average cycle time, the time it takes for a library material to be back at the
library of origin is 18 days. This number is more dependent on the time it takes the user
to use the material than the transportation service operated by the PSO. The 