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Abstract: The study begins by questioning the mateof using tenders, then,
continues detailing the implementation of tendetarting from the
preparation of the call for offers up to making tfieal decision.
Meanwhile, it elaborates the practical experienoéstenders for the
acquisition of warehouse logistics systems. It kagises the application
of multi-criteria pre-decisional algorithms in thessessment of offers
received for a tender. To this end, it demonstratsslf-developed multi-
criteria pre-decisional system, and it presentsetuation of an actual
tender. Finally, it evaluates the effects of th@legl tender algorithm in
brief.
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1. Introduction

The preparation and support of the actual impleatemt of warehouse-logistics
technologies is gaining in importance in today'aqiice of consulting and logistical
system management. The reason for this is thatigreers expect with good reason,
from consultants, to see bigger and more complejepts through, from system
mapping and system design, right to its implemémafoften including installation).

These exciting phases of consulting work - desgpiéér numerous pitfalls - set a major
challenge for consultants. This study demonstratesmplex methodology which had
been used by us on many occasions with successylaint is efficient enough to help
choose the optimal contractor(s) and supplier(s).
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2. The implementation of tenders for the execution athe
infrastructure of warehouse-logistics systems

2.1.General statements

In our experience, the key to the successful implaation of tenders is a customised
tender procedure, which is based on hardware-indkge expertise, constant
communication, and control. Therefore, we believasi important to present the
underlying procedure, which - by its complex naturallowing plenty of feedback at
many stages - can help choose the optimal contfagpplier. What does hardware-
independence mean in this context? Hardware {oel) - independence is one of the
chief (if not the principal) assets of an exigenhsulting and professional logistics
system manager. Among others, this is precis@y¢lason why the involvement of an
independent expert in the tender process is béakfar the consigner. The statement
that to one problem there exist multiple solutiégmsalmost a commonplace. This is
particularly true for the planning and realisatafriogistics systems. Should we wish to
find an abstract model for this problem (eithetthe case of system design or system
implementation), we could say that each good smius some kind of a local optimum.
In this pre-implementation phase, the task is tal fihe best solution i.e., the “global
optimum”, out of a number of good solutions i.dgcal optimums”. The expertise of
independent professionals in this matter could gavechance that relevant local
optimums be more or less mapped; and from thesegltibal optimum is chosen with
an appropriate selecting methodology.

Almost always, theender process is based on a model which has been proved in many
cases, and which has developed gradually out odreqce (fig. 2). However, it must
be noted that almost every tender has some dissinigg feature, which requires the
basic structure of the process to be customised.

Figure 1 shows théme demand of the individual phase segments in relation toheac
other. (This is rather variable depending on thmmexity of the logistics system.) The
numbers correspond to the phase segment numbers sdigure 1.

L [ 1 1 First round of
! 1 ! L tender
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Further rounds of
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»time

Figure 1. Defining suppliersto be invited to tender
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Figure 2. Basic structure of the tender process

2.2.Preparing call for offers documentation

Preparing the call for offers (RFQ or RFT) docuradéinh is perhaps the most important
part of the tender process. The thorough compilatibthis is a basic criterion for the
possible suppliers to make an offer, which is assge both technically and
economically. In other words, it enables a relewastem solution or system version to
be realised. This documentation specifies the atdgsstics and/or warehouse system,
which is to be executed. It needs the gatheringsgstematization of all relevant input
information, which the company, who prepares therofwill need. Where does this
data come from? As we had mentioned before, thebksitment of such complex
systems is a multi-stage process. The tender gonast be preceded by the phases of
logistics system design. Our experience shows apptopriate input information can
only be gathered from a logistics system plan, twhg properly done and validated
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many times by the consigners. In case of a comigerer, basidnput information
could be the following:

» Drafts specifying the logistics system to be realisplotting, layouts, layout plans
with necessary cutaway views, and different secptans (e.g., pallet racking).
These contain storage-and logistic technologiesterniah routes, technological
dimensions, and all drawing/image components, whéch indispensable for
preparing the technological offer.

» Basic features of stored/moved units: unit formsjght, size (in case of variable
weights and sizes: their minimum and maximum valuesd equipment, type of
packaging, aggregation factors, other significarameters, and peculiarities.

e Exact features of storage-and material moving taskert description of tasks,
clarifying task limits, specification of needed kdor storage/material moving,
estimated number of machines, and other pecudiariti

 In the case of special material handling tasks:ampaters of equipment or
intermodal units to be used (e.g., swap-body coata), description of
establishments, tools, and equipment used at Hue @f handling.

» Target function of the consigner with special relese to its expectations and cost
of operation.

» If possible, photos of some elements of the exgsliigistic system, about the loads
to be stored/moved, storage aids (if there exist),aand machines used to
handle/transport material.

A systematized and complete listing of the abovdades primary to avoid
misunderstandings, and to eliminate system solsitishat cannot be assessed
technologically. Sadly, in spite of this, unsattéay solutions are still made. One of
the main reasons for this is that a possible sappilas to invest a lot of energy to
prepare a proper offer, and this is a time-consgraind laborious task. Therefore, the
timing of the tender process is extremely importamd likewise, that applicants are
given a sufficiently long lead-time with regardthe individual phases.

Systematic input is guaranteed by a call for offecumentation with the appropriate
format. In it, references have to be made regarttiegrequirements for format of the
offer to be submitted. In order to support thisj &m make the evaluation easier later, it
is expedient to “trick” the applicants, as far dw tobligatory parameters and
information is concerned. It is thus usually recosmaed to pre-design some
summarizing andrdering charts where one might as well search for data relatindpé
offer in an automatic way in the evaluation phaSamilarly, such data could be
transferred into the evaluation system. As suclpraperly prepared documentation
includes:

» Related source data as specified above, interfeakreces to information

» Optional, supplementary elements of the storagefiahimoving technology

» Alist of required alternative solutions to thersige/material moving technology in
guestion
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e Compulsory and optional system factors, elements
e Information on implementation

* Rules for making offers

e Documents to be submitted

» Data charts to be filled in which refer to the teclogical/economical parameters of
the offer

» Technology of handling offers (paper-based andtelaic documents, information
sharing)

» Timing of the tender process (deadlines etc.)
* Required guarantees and warranties in connectiintachnology and activities.

« Any information on the expectation and the priestiof the tender issuer orienting
bidders about the relative importance of the dater

*  Way of liaising

From the above - whereby we do not intend to beaestive - we would like to
highlight one point: the technology of handling ef; as this is a key element in
tenders’ data protection as well as in “excavatitigf’ data of the offers which will be
evaluated, and are necessary for multi-criteridysea. The solution we use is the result
of a long-term learning process. We have triedeolat of methods. The Internet or the
application of FTP based technologies has provemetéthe most efficient, because it
enables the handling of data quickly, systematicaliofessionally and in an adequately
protected way. Communicational protocol (acces$pags and downloads) has pre-
defined rules, along which these systems oper&levelopers are currently making
efforts to find out how to match the basic datadeeefor evaluation (and which are
directly or indirectly within the offers that hagédn submitted) with the data charts of
the multi-criteria analysing system, using automa@ta exploring technologies. This
could considerably shorten the time of the evatumtsince in all cases; one of the most
time-consuming tasks is the gathering of such datavell as their “trimming” for the
multi-criteria analysis system.

2.3.Defining possible suppliers, invitation to tender

According to experience, in the case of such complesignments, it is difficult for
consigners to define that potential scope of sepplivho would implement the planned
logistics system. One of the most important reagonthis is that they are not aware of
either the suppliers, or their competencies anlissKiring independent experts in such
cases could thus be advantageous, since they amgetent and skilled enough to cope
with the problem. Experiences show that - dependimghe type of the assignment - it
is suggested to invite 10 - 15 companies for simiéaders; then, they need to be
provided with the call for offer documentation, a®scribed above. Naturally,
invitations to tenders have set rules, too, whiakstbe drawn up in accordance with
the rules of the procurement team of the consigner.
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Some advice on the process (not complete):

« In the invitation to tender, it is recommended teady define how to access the
call for offer documentation

» It is suggested to briefly sketch the applied protpand handling instructions for
the applied offer handling system

» One must specify the types of documents to be foomdhe server (plans, data
charts, call for offer documentations, photos,)etc.

* Itis important to draw attention to the deadlineswell as restrictions on contents
and format

» Itis recommended to ask for an e-mail feedbacledhe offer has been uploaded
onto the server (in certain cases state-of-theffet handling systems generate this
automatically)

2.4.Preparation of the supplier’s offer

The time span for the preparation of the supplitgisder may vary according to the
complexity of the logistics system to be implement& our experience, this requires a
minimum of two weeks, considering the whole tengdescess. Practical experience
proves that despite an exact, precise and wellgpegpinvitation to tender, continuous
communication with the possible suppliers in thieropreparation phase is vital. This
requires the comprehensive and thorough knowleddgleologistics system plan and
the tender, as a number of questions might comia apnnection with the system or the
supplier, which - lacking the necessary competenamuld mislead the suppliers.
Nevertheless, it had actually happened beforedbspite the careful preparation of the
tender, the supplier pointed out problems, whicti baen overlooked in the phase of
the tender preparation. It may also happen thatessuppliers have unique system
solutions, which bring up further questions. Intsuwmases, quick decision-making is
crucial so as not to endanger the implementatichefender.

At the end of the offer preparation phase, supplievited to tender prepare their offer,
which they then upload to the designated servengusidequate protocol and
technology. During this preparatory phase, supplire in constant contact with a
competent expert who had been assigned to makiertider. Consequently, during this
phase, one can get to learn some of the valualfitenmation about the tricks of
implementation, or other technological matters. Sucformation is profitable for

upcoming tenders, and could benefit current andsiples future consigners, too.
Further, this incites the development of the immetation of tenders, and of the
evaluation methodology.

2.5.Evaluating offers

It is crucial, and almost a commonplace that, wiesluating offers, one should apply
more criteria. Often, we experience that this isapplied at all, or just in part. Reasons
are hard to explore but based on a survey amongjgrers we can say that one of the
most important problems is the acute lack of tisieuations when decision-making is
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urgent or necessary). Likewise, the lack of ademumimpetency, of thinking in
systems, or of the ability to make multi-criteri@ngparisons, is not rare. As practising
analysers we can say that in cases when such conggieées are concerned, it is not
easy to implement an exact evaluation system, wimiebts the requirements of system-
based thinking. To establish a system like thispragbgh mathematical and
methodological help is needed. The mathematicabmips supporting multi-criteria
analyses is thelecision-preparation method well-known in the field of operational
research for years [4], [5]. It has served as thgibfor us, too, while developing our
evaluation system.

Choosing theevaluation aspects in this phase should not pose a problem anymore.
Since already in the phase of tender invitatioragiare must be taken to define the
parameters of the individual offers in a controleay, and to ask them to be submitted
in a structured form. Thus, the aspects definirgghitability of a logistics system are
already laid down. The most important factors idelithe list is not complete):

» Total Cost of Ownership (TCO):

o Price parameters: price of each alternative, mfagptions that can be
chosen

o Delivery costs
o Assembly/installation costs
0 Maintenance costs (e.g., 18000 working hours fd-fifits)
e Maintenance, solutions to ensure continuous operati
e Delivery deadline parameters
* Required time for assembly/installation
e Warranty, post-delivery warranty
e Terms and way of payment
e Other technologically and economically specifik&as

Time-consuming is the gathering, structuring atmehriting of the input data, which is

necessary for the multi-criteria analysis, and Whi@as been received from the offers
and relate to the alternatives on offer. The autmmnaof this process is in the focus of
current developments of data management, and gredhto be introduced in the near
future.

One of the chief values of our system is the autmmepplication of multi-criteria
evaluation methods that are well-known from text#sdout may not be used enough in
practice. We have developed a mathematical metlatlddcmulti-criteria decision-
supporting algorithm (MDA) [1], which we use for evaluating tenders [2], [B]DA
enables us to determine the weights of evaluatispeets under examination in a
mathematically correct way. To this, one must ketitnportance ratio of the evaluation
aspects based on discussions and agreement witlvasidation by the consigner. This
is a vital step, as these settings create thenatemathematical input, which generates
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the weights of evaluation aspects. In determinirgigiMs, consistency is underlined,
because in the case of inconsistency (there isradiotion in the importance of
evaluation aspects in relation to each other) tr@uation system could give a false
picture of the alternatives. Therefore, consisterasy well as the permitted level of
inconsistency is controlled by an inner checkingtiree. Offers received can be
arranged in an order of “usefulness” (exactly caltad); based on the value they get
from the pre-defined evaluation aspects, as wethagienerated weights of the aspects.
The arranged offers get a value between 0 and &remfne most favourable offer has
the biggest value (if an offer proves to be the tnfi@gourable in all aspects, it will get
the performance value 1). Performance values canntegpreted in a percentage
context, meaning how “good” they are in relationthe “optimal offer”. It happens
fairly frequently that the difference between twanmore solutions is very small. In such
cases, a sensibility analysis must be carried whigh examines what happens to the
order of offers if weights are changed. There atg fypes of aspects (fig. 3):

* Changing the weight does not affect the best atera (E-1)
» The weight has a minimum limit, below which the t@fer changes (E-2)
* The weight has a maximum limit, above which thet loéfer changes (E-3)

» The weight has both maximum and minimum limitsstbould mean a change in
the best offer (E-4)

The sensibility analysis is to determine those weight limits of aspectsiciiprove the
same offer to be the best and which had been thet favourable along the original
weights, too. In our system, this examination cardbne automatically, too. Based on
this, it is recommended to choose the final ordier @everal changes in weightdDA

is an MS Excel and Visual Basic Application (VBAxded system. By its pre-decision
making nature, it generates reports that help ngakiell-founded decisionsTable 1.).
However, one should not forget that even the imeggtion of results is not trivial in
many cases. Consulting an expert in this is higabpmmended, as he/she can explain
the content behind the numbers. A thorough tendaluation procedure should —in all
cases —finish with such a consultation.
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Table 1. Example for MDA generated report

Main aspects - [ Offers and their values

Interpretation] 1 | 2 | 3 1" 2" T 5 T ¢ 7 8 | Ideal

I I
Price (euro) 1 114315 140880 102000 150000 136780 126021 110490 81030
Delivery deadline (week 6 8 1 8 8 8 6 4
Assembly (week) 30 1 22 23 30 14 9

Warranty (year) 2 1 1
Deposit (%)
Deadline (day

Critical aspects and their critical weight, along which the current results (offer No 4 is the most favourable) is valid:

Main aspects Lower limit| Upper Limit
0,52 1
0 0,14
0 0,13
0 01
Payment 0,06 1
E-1 <>
Wianin=0 Wi Wima=1
@
Tw
E-2 « >
0 Wianin Wi Wima=1
I @ @
Tu
E-3 «
Winn=0 Wi Wianax ?
® |
Tw
E-4

0 Wianin Wi Wimax 1
® I
T

Figure 3. Types of the aspects, sensibility analysis

2.6.Further calling(s) for tenders, decision-making, clbosing the supplier

Decision-making is often a challenge even with rodtilogical and professional
support. There is a tendency among consignerghbgtare incapable of coming to an
agreement owing to problems in their organisatistalcture or some limitations on
responsibilities or simply because of changing stment & development strategy. It
often happens that the evaluation phase is readyémths, but the actual decision-
making regarding “what next” will just not come aiboWe lose precious time, and the
tender process may become irrationally long. Thab isay, based on MDA results, it is
suggested to invite the first two (or maximum threetential suppliers to further
tender(s), partly to further specify the offers hically, and partly to get more
favourable terms. It may also be useful to makeeference visit at the potential
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suppliers; in a warehouse, which - in terms of poqant - resembles the technology
specified in the tender. In this phase of the tenttee multi-stage installation of the
storage/material moving system as the subject ef tdnder can be considered
(especially in the case of big investments). Thisliso when negotiations about the
purchase price begin, which - according to expegen have a high potential for
savings. However, due to the time constraints roeeti above, further tenders are
often left out of the tender process. Frequentlyrins out in mid-process that there is
no time left for further calls whereby in many cgseonsigners miss out on
considerable savings, not to mention the probletngeinerates later during the
implementation.

Somehow or other, the last step of the tender peocein all cases the final decision
based on the multi-stage selection process, nariebgsing the supplier(s). It may well
happen that two different contractors win the impdatation of the storage and of the
material moving system. In such cases, one must éat the compatibility of the two
systems, and this could mean further problems, elsag new challenges for experts
and system developers.

3. Conclusions

The tender process described in the article isrelsalt of an evolution or continuous
research and development, whereby we made effodsrbine years of experiences in
tender processes with the long-standing and egistilethodologies. During our
practical work and the testing of the developedcess and algorithms, we have
encountered numerous problems, from the acquisiigacks worth only a few million
Forints, to the tendering of complex storage/materioving systems worth nearly half
a billion Forints. We have invited tenders for dae storage technologies: from
painting the place of the takeover, setting up nhrdshelving, pallet racking or drive-
in pallet racks, right through to the most peculitorage systems (gallery-art storage
with shelves, special deep racks, etc.). In resfeataterial moving systems, we have
prepared the set-up of different systems by apgljtie above-specified tender process.
Such systems include: systems with periodical dfmera(e.g., hand palletrucks,
electric counterbalance trucks, reach trucks, arderopickers), and systems with
continuous operation (roller track for productioBxperience shows that the system is
working properly, and its efficiency is measuralt@wever, there is no doubt that the
above-mentioned directions of development may lesawme potential opportunities
undiscovered, which could further enhance the iefficy. In the end, it is important to
note that tenders could generate further assigrsfenthose companies that had been
chosen during the processes: if the consignertisfisd with the end-result and the
ensuring of constant operation, he/she may hireséimee contractor to equip his other
warehouses/parts of warehouses.
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