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Abstract 
The implementation of an automated storage and retrieval system at Macquarie 
University Library offered clear benefits for managing our collection, but the impact 
on clients of the library was largely unknown.  Client acceptance was critically 
important to the success of the project; we used this opportunity to work more 
closely with clients, change perceptions and identify new ways of improving both 
physical and virtual access to the collection.  This paper will explore the 
implementation of this new system, the work undertaken to gain client acceptance 
and the development of services to improve the exposure of library resources.  
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Background 
In 2007, Macquarie University Library was facing a number of challenges.  The 
existing building was in drastic need of refurbishment, did not offer sufficient seating 
for the growing student population and the collection had outgrown the physical 
space available, with more than 75,000 items located in an offsite store.  The 
University made the welcome decision to build a new Library, and issued a challenge 
to the planners to build a library that made efficient use of floor space, while keeping 
building costs down.  We particularly sought a solution to the lack of collection 
storage space that could alleviate our need for offsite storage and provide growth 
space for the collection for the next forty years, while freeing up valuable real estate 
for student learning space.   
After thorough investigation, it was decided that an Automated Storage and Retrieval 
System (ASRS) would address these issues.  The system consists of an 
environmentally controlled vault with metal bins stored on high industrial racking 
either side of aisles, with each aisle served by a robotic crane.  The Library 
catalogue indicates which items are in the ASRS and allows clients to request items, 
which are then collected from a service desk (Brodie, 2008).  Similar systems have 
been installed in more than twenty libraries across the world, mostly in North 
America.  The ASRS offered a solution that was economically viable: it would enable 
us to store up to 1.8 million resources in high density, vertical storage on a footprint 
of 1000 square metres.  It would also enable us to store all resources onsite, 
providing a cost saving on the existing offsite storage and making these items more 
accessible.  The ASRS captured the Vice-Chancellor’s imagination, and his backing 
enabled us to install the first Automated Storage and Retrieval System in a library in 
Australia.  The ASRS gave us the ability to store lesser-used items where they could 
easily be retrieved, while still having an open access collection that could be 
browsed and accessed by our clients.  We planned to store more than 800,000 items 
in the ASRS, with capacity to grow to 1.8 million, and 500,000 items on the open 
shelves.  From the Library’s point of view, it was a solution which had tangible 
benefits and was a fit with the philosophy that ‘the purpose of a university library is to 
provide high quality scholarly information resources and services relevant to its 
community, not necessarily to display books’ (Robins, 2008). 

The clients’ perspective 
In planning the new Library, we were conscious that the introduction of an ASRS 
might be viewed with some suspicion by clients, who might see it as a reduction in 
service.  Macquarie University Library spends over seventy-five per cent of its 
resources budget on electronic resources, but among many users of the Library 
there is still an affinity with ‘hard copy’.  The Library’s clientele varies in this respect; 
certain faculties are very happy using only electronic resources but others, 
particularly in the Arts and Humanities, maintain a strong preference for having 
access to the printed word, reflecting generational preferences and the fact that 
many of their relevant resources are only available in print format.  For researchers 
in the Arts and Humanities, older material remains crucial to their research in a way 
that is not the case with other faculties.  We anticipated that there may be some 
concerns due to the conservative nature of some clients, and began to communicate 
with faculty members very soon after our decision to implement the ASRS.  Some 
concerns were voiced, not so much about the fact that items would be ‘stored’ but 
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more that browsing the open shelves, the source of ‘serendipitous’ locating of 
information, would no longer be available.  Other client concerns included the time 
taken to retrieve items, restricted access to resources and the fact that ‘it won’t look 
like a library without lots of books’. 
 
To anticipate how we might best allay these concerns, we needed to understand 
from the clients’ perspective what the real issues were.  Our first step was to 
investigate the approach taken by other libraries that had installed such a system, 
and find evidence of outcomes.  Some of these systems have been installed for 
many years, so we assumed that the same issues must have been encountered 
elsewhere.  We found that libraries had taken differing approaches to storing 
resources for different reasons; some had stored only government documents for 
which the electronic versions were available, while some had stored only hard copy 
duplicates of items that were also available electronically.  The consensus from 
these libraries was that the overall impact on client service was positive, due to the 
fact that all resources were available onsite (Robins, 2008).  We therefore needed to 
consider how we might address the perceived issues of lack of browsing capability 
and therefore inferior access identified by our clients. 
Fortuitously, we were contacted at that time by a student preparing a Masters thesis 
who wished to research the ‘benefits of Automated Storage and Retrieval Systems in 
the Australian environment and to provide an indication on whether today’s students 
place as much importance on browsing open stack collections as is currently 
believed…’ (Robins, 2008).  The study focused on how people used browsing to find 
resources, and by extrapolation, whether having fewer physical items to browse 
would affect their ability to locate appropriate resources.  The study had two parts: a 
survey of libraries that already had an ASRS to gather information on the impact on 
their clients, and a survey of Macquarie University faculty members and students to 
determine how much importance clients place on being able to browse open stack 
collections to discover the items they need.  The response from libraries with an 
ASRS was positive: an ASRS improved the speed of location of an item, provided a 
beneficial way to store a growing collection and freed up storage space to become 
learning space.  The feedback from clients of these libraries in response to the 
introduction of an ASRS was generally positive.  The survey of the browsing habits 
of Macquarie University staff and students was illuminating.  It found that, in general, 
browsing library shelves was the least preferred option for identifying items; most 
respondents used the library catalogue as their preferred way of identifying 
resources.  The survey did highlight, however, the importance of browsing library 
shelves for some library clientele, particularly in the Arts and Humanities.  

Addressing the clients’ concerns: consultation and 
communication 
Client acceptance of the changes we were implementing was critical to the success 
of the project; therefore, it was important to involve them as the project developed 
and give them a voice in the decisions that would directly affect them. 
As a first step, library staff developed a set of Collection Storage Principles to 
provide guidelines for identifying which items would be placed on open shelves, and 
which would be placed in the storage system.  This would ensure that the items on 
the open shelves were the key items required by students and faculty members, as 
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well as relevant to current academic programs.  According to the Collection Storage 
Principles, the resources in the open access collection reflect a teaching and 
research collection, responsive to user behaviour and requirements, meet immediate 
needs and provide a ‘pathway’ through a discipline or are representative of a 
discipline.  These principles were based on the premise that lesser-used items would 
be stored in the ASRS; therefore, any monograph titles not circulated or acquired in 
the last five years would be placed in the retrieval system, along with serials more 
than two years old.  In order to ensure that ‘dividing’ the collection along the lines 
outlined in the principles would meet the requirements of each discipline, a detailed 
consultation process was undertaken.   
The purpose of the consultation process was to: 

• Communicate and obtain feedback on the application of the Collection 
Storage Principles at the disciplinary level 

• Share with departments the data that was collected about usage, new 
acquisitions and the proposed destinations and collection profiles 

• Identify ‘representative items’ that may not be picked up through usage data 
and any exceptions to the application of the principles. 

Collection profiles for each discipline were developed which analysed the collection 
in class ranges relevant to each discipline and provided an age profile for each 
collection, e-book coverage, a history of orders received by class number, and print 
serials as well as Reserve usage data.  The collection profiles provide a 
comprehensive overview of the physical collection in each discipline area, including 
the size, age and the usage of certain items.  This information had never been 
collated previously and had certainly not been shared with faculty members to inform 
them of how the physical collection in their discipline was changing and determine 
whether in fact it was meeting their needs.  This process enabled us to engage 
departments in the process of reviewing the physical collection in their discipline 
while at the same time working through the proposed principles for nominating these 
resources to go into either the retrieval system or open access.  Liaison librarians 
met with representatives of each department to work through the profiles and 
discuss the proposed new location of resources: a major exercise, which involved 
meetings with thirty-four academic departments and negotiation on both sides.  As a 
result of the consultation process, a small number of disciplines identified exceptions 
to the application of the principles; requests to place extra items on open access 
ranged from small number of ‘seminal works’ to large series of primary documents.  
We were asked to transfer some items from the ASRS to the open collection and 
some from the open collection to the ASRS, although we have had more requests to 
move items to the open collection.  Wherever possible we have accommodated 
these requests; where we have not been able to accommodate, we have put in place 
retrieval enhancements. 
Consultation at this early stage in the project enabled us to identify any concerns our 
clients might have about the implementation of the new system and the related 
changes.  One particular concern identified was the potential time clients might need 
to wait to retrieve items stored in the ASRS; there were also some misgivings about 
not being able to pick items directly from the shelves.  While this was raised as an 
issue, we suspected that, for many clients, particularly undergraduates, this could be 
viewed as a service improvement.  We knew that the expectations of many 
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undergraduates were that resources would be available when and where they 
wanted them and we had seen students taken aback when told that, to find the item 
they want, they would have to walk to the shelves and find it themselves.  However, 
we did need to ensure that we could offer a consistent retrieval service across all 
hours of operation and within an advertised timeframe that would meet clients’ 
needs.  We have streamlined the process of retrieving items from the ASRS and 
trained a sufficiently large pool of staff to ensure that we can advertise a maximum 
turnaround time of thirty minutes to have items retrieved for clients.  In fact, the 
actual time taken to retrieve an item is less than three minutes and as the ASRS is 
located in the library directly behind the service desk, we are able to retrieve items 
almost immediately if necessary.  We chose to advertise this turnaround time in 
order to cover any contingencies such as staff shortages and technical issues; we 
believed that, in introducing this new aspect of library service, it was prudent to 
under-promise and over-deliver in the first year of operation.  We communicated the 
benefits of this system for our clients: any Macquarie staff member or student can 
order items from the ASRS from their home or office and items are ready for 
collection upon arrival at the library.  A further benefit is the decline in the number of 
‘missing books’, whether these are mis-shelved items or items deliberately hidden by 
students wishing to keep the item for their personal use. 
The move of our collection to the ASRS and the open shelves took place over five 
months in two separate moves.  We were conscious of the disruption to clients while 
items were either in the old library, the new library or in transit, and how difficult it 
would be for us to track, locate and retrieve the items during this time.  The moves 
were therefore carefully planned and communicated to clients.  A retrieval service 
from the new library was established once the first items were moved, and document 
supply was available to all clients to ensure that they were not disadvantaged during 
this time.  Regular campus wide updates on changes were communicated and signs 
in the old library tracked the areas of the collection that were affected each day so 
that clients knew what to expect.  Considering the major changes that were taking 
place, our clients were very understanding and few complaints were received. 
Communication about the changes to the location of the collection was crucial to the 
success of the project.  We communicated regularly at all levels: with faculties 
through our Liaison staff, with our Library Committee and with students through 
regular bulletins and updates, particularly during the move of the collection.  We 
highlighted the benefits of the changes and demonstrated the solutions we had put in 
place to enhance finding and browsing the collection.  An important part of our 
communication was to make sure our message was about enhancing access and 
retrieval and to support this we changed the name of the Automated Storage and 
Retrieval System to a more ‘user-friendly’ name.  After working through potential 
(and occasionally tortured) acronyms for the storage system, we agreed on the 
name ‘Automated Retrieval Collection’ (ARC).  This removed the mention of storage, 
which may have had negative connotations, and avoided any misinterpretation of the 
purpose of the system. 

Improving browsing and discovery 
For some years, as a growing proportion of our collection budget has been spent on 
electronic resources, our physical collection has not been a full representation of the 
total collection.  We have been conscious that when clients were browsing the 
shelves they may have been unaware that they were only seeing a portion of the 
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collection and we had already put in place some improvements to highlight this.  We 
began adding call numbers for electronic resources so that clients can see the full 
range of resources in call number order using the call number search function in the 
library catalogue, a service that is appreciated by our clients (Burton and Kattau, 
2012).  The implementation of the Automated Retrieval Collection highlighted the 
need for improved ‘finding’ tools, but also raised the question of why clients needed 
to look in so many places to see a full picture of Library resources.  The physical 
collection was now split into two separate locations: in the ARC and on the open 
shelves; the electronic resources had multiple entry points and interfaces.  To make 
accessing the collection easier for clients, we needed to enhance the visibility of the 
collection and successfully alert them to the full range of physical and electronic 
resources available. 
Our strategies focused on improving the discovery and exposure of library 
resources.  The first strategy was relatively simple: to limit the number of physical 
locations that clients needed to search.  One of our Collection Storage Principles 
was that locations are easily managed and communicated to clients, arranged using 
a minimum of separate runs of call numbers.  In implementing this principle, we 
made a number of changes in the layout of the open collection, including interfiling 
previously separate collections such as reference and serials, and keeping only 
curriculum items and maps as separate collections.  There was some initial 
resistance from a few Library staff members to this move, but it has raised few 
concerns from clients.  Indeed, for the majority of undergraduates it has streamlined 
the finding process for them.  Now that the newer and most used items form the 
majority of items on the open shelves, we anticipate this will dispel the notion, often 
voiced in library surveys, that the collection is old and not up to date; we believe that 
the number of older items on the shelves was skewing this perspective and that the 
newer items were ‘disappearing’ amongst runs of older items.  The move of the 
lesser-used items into the retrieval system should overturn this perception. 
The next step was to enhance our catalogue records to increase clients’ ability to 
find individual titles.  This entailed increasing the amount and type of description in 
individual records to enhance their chances of being found.  We now provide images 
of book covers where these are available, and have sourced 
Chinese/Japanese/Korean (CJK) scripts for older records of our Asian language 
material to ensure that, where possible, these records can be found in their original 
script. 
We then searched for ways to improve browsing across the collection.  This was 
particularly important to alleviate any concerns about the loss of browsing caused by 
the introduction of the ARC.  We introduced a ‘virtual bookshelf’, a virtual 
representation of the collection, which visually displays all resources in call number 
order.  With book covers displayed where they are available (and a representation of 
titles where they are not), the virtual bookshelf allows clients to visually browse the 
collection online to determine what resources are in a particular subject range.  The 
use of the virtual bookshelf overcomes the perceived loss of browsing by displaying 
the items and at the same time showing their availability and location.  The virtual 
bookshelf was a simple but effective strategy, implemented in a short timeframe 
using ‘off the shelf’ code, which has proven to be very popular with clients and 
elicited much positive feedback. 

VALA2012 Conference  5 
 



Our final strategy involved exposing the depth of the collection.  We were acutely 
aware of the increasing complexity of searching not only the library catalogue but 
also electronic reserve, individual databases and electronic journals to find 
resources.  We had been considering implementing a resource discovery tool to 
improve searching across our collection; this time of change provided the ideal 
opportunity to do so.  This tool allows clients to search across a range of resources: 
local resources that are listed in our catalogue, electronic reserve, our research 
output repository, electronic resources to which the library subscribes and harvested 
metadata from commercial vendors.  The resource discovery tool also provides 
clients with the ability to link directly through our catalogue to place a request for an 
item in the ARC.   
Client feedback on these strategies, in particular the virtual bookshelf and the 
resource discovery tool, has been overwhelmingly positive and has overtaken any 
initial concerns about loss of browsing and access related to the ARC. 

Unveiling the Automated Retrieval Collection 
Having spent a great deal of time with faculties consulting on the impact of the ARC, 
we felt it was important to demystify the system by taking them into the Automated 
Retrieval Collection work area.  Faculty staff were taken on tours of the new library 
and the ARC in the weeks before opening.  They were able to see that the books in 
the ARC actually were on site and right in the middle of the new library; they could 
see the ARC in action and how easy it was to retrieve items.  This not only 
demystified the operation but also in fact engaged them: many were fascinated by 
the implementation of what is essentially a warehousing system in a library, and 
became advocates for the use of the system.  While we were not able to take all our 
clients in to view the ARC, we do have external windows that provide a view of the 
cranes ‘in action.   

Outcomes of the project 
The decision to implement a storage and retrieval system has had major benefits for 
managing our collection, and our experience of the system has been overwhelmingly 
positive.  As with any new system, we had some technical issues when beginning 
the project, but these were quickly resolved.  Health and safety issues were our 
biggest concern during the implementation phase; the books were loaded into the 
system by removalists to avoid any potential occupational health and safety (OHS) 
issues for our staff, and we worked closely with the suppliers, an external OHS 
consultant and our staff to redesign the workstations and surrounding areas to meet 
stringent safety standards.  Intensive staff training has been carried out to ensure 
that sufficient numbers of staff are competent in operating the system, so that 
processes run smoothly and items are retrieved from the ARC on a regular basis.  
The ARC has now become an integral part of the way we offer services.  
Since opening the building on 25 July 2011, we have averaged 96 requests from the 
ARC per day, with the maximum being over 120 in one day.  Clients request items 
through our catalogue and pick them up from the desk at the Resource Collection 
Point.  We have received few comments from clients about the move of lesser-used 
items into the ARC, and while some clients had gloomily predicted the era of the 
‘library with no books’, there are still 500,000 items on the open shelves.  The 
number of books reshelved on the open shelves has fallen by twenty per cent in the 
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new library, as would be expected with fewer items on these shelves.  The fact that 
the number reshelved has fallen by only twenty per cent when almost two-thirds of 
the collection is stored in the ARC appears to indicate that the items on the open 
shelves are indeed the most-used items in the collection.    
The implementation of the ARC also had other benefits for the Library.  The process 
of deciding what would go into the ARC enabled us to engage with faculty members 
to examine the use of our resources and collaborate on decisions about the location 
of items.  For the first time, library staff and faculty members were able to see the 
strengths and weaknesses of the collection discipline by discipline, and collaborate 
on developing subject areas where weaknesses were identified.  We were also able 
to dispel some myths about the resources, such as perceived inadequacies, and 
promote proactive collection development in collaboration with the liaison librarians.  
The exercise highlighted the need for continual evaluation and review of our 
collection with faculty staff, and we plan to continue this to build on the relationships 
and knowledge that were successfully developed during this time.  The 
implementation of the ARC also provided the catalyst for us to fast-track service 
improvements such as a resource discovery service and virtual bookshelf to meet 
specific client needs. 
The importance of communication during the project cannot be overstated.  The 
library has a small but effective Communications team who established 
communication channels across the university and developed a communications 
plan for the project.  Informing clients about the benefits of the new system and the 
service improvements that improved the visibility of the collection – the virtual 
bookshelf, the resource discovery tool – was vitally important in managing client 
expectations.  This information was reinforced through our direct liaison with faculty 
staff and students; we provided clear and consistent messages for our staff to 
provide to clients in response to queries or complaints.  
We have been proactive in seeking feedback from clients on the new building and its 
facilities through a variety of channels: targeted ‘new library’ feedback forms, an 
online feedback mechanism and a ‘First Impressions’ survey.  The survey enabled 
us to capture the expectations of our clients, their first impressions of the new library 
and the gaps between their expectations and the reality.  We have been particularly 
vigilant in reviewing feedback for comments on the ARC and its operations so that 
we can address these immediately where possible.  There have been few negative 
comments about the ARC, and the majority of these were received when a crane 
was out of service and retrieval took longer than the advertised thirty minutes.  Our 
anecdotal evidence of dealing with clients shows that few see the requesting process 
to retrieve items from the ARC as a barrier.  Most issues are caused by unfamiliarity 
with the system; clients believe that they have ordered an item but have somehow 
not completed the transaction.  Our response to this has been to work the client 
through the process, order the item and pick it up immediately for them (one of the 
benefits of having the service desk directly outside the ARC); the result has 
inevitably been a very happy client.  Even some of our more resistant faculty 
members are becoming regular users of the Automated Retrieval Collection.   
Our most public complaint about the ARC came not from faculty members but from 
students writing in the student newspaper.  Two articles published in October 2011 
express particular concerns about the use of the ARC for storing books, despite the 
fact that 500,000 items are available on open shelves.  The articles expressed strong 
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views: ‘The era of browsing is gone.  No longer can we simply walk up to a shelf, 
grab a book and then leave.  It must be requested, waited for and then retrieved’ 
(Beeby 2011) and ‘The books have been hidden away.  They’re gone.  You can’t 
roam and browse tangibly’ (Hitzeman2011).  While these statements are not 
necessarily true, they serve to remind us that, while we might believe that we have 
carefully communicated the changes to the collection and the benefits, we cannot 
guarantee that the correct message is necessarily ‘received’.  In hindsight, directly 
engaging the student representative bodies and showing them the ARC may have 
circumvented this.  Our focus will continue to be on ensuring that no mystery 
surrounds the ‘books that have been hidden away’ by responding to client concerns 
and continuing to communicate with students and faculty staff. 

Conclusion 
The decision to install an automated system to resolve space issues was a 
calculated risk for a number of reasons, not the least being that this would be the first 
installation in Australia.  Our experience has shown that the benefits of storing our 
collection onsite in high-density storage far outweigh the perceived negative aspects.  
The implementation of the system has provided us with an opportunity to reassess 
our current practices and take steps to improve access to resources for clients.  It 
has also enabled us to engage closely with our clients in the process to help them 
understand the purpose of the automated storage system and to make the benefits 
clear from the outset.  Demystifying the system through targeted communication 
addressed perceived issues, and working collaboratively to determine the location of 
items for each discipline gave faculty members confidence that the library was not 
looking for a way of ridding itself of the collection but in fact would be focusing 
students on the most appropriate physical resources.  The implementation of finding 
and discovery aids, such as the virtual bookshelf and resource discovery tool, 
provided improved ways of exposing and finding items, and went some way to 
compensate for any perceived loss of browsing capability. 

Our next challenge is to work through longer-term processes for refreshing the open 
access collection.  This will entail moving lesser used and older items from the open 
shelves into the ARC (and potentially popular items from the ARC to the open 
shelves) so that the open shelves continue to reflect our original Collection Storage 
Principles.  Over time, we may also move further items from the collection to the 
ARC and reduce the number of open shelves to open up more student learning 
space.  The automated system has provided us with a solution to our long-term 
storage needs and the flexibility to respond to change in the future. 
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