Chapter IX: The toolbox is applied to four different supplier selection cases


The third experiment was done at the Facility Services of the University of Twente


The third application of the toolbox was performed at the Facilitair Bedrijf of The University of Twente. The University of Twente (UT) is a University for Technical and Societal Studies, located in Enschede, The Netherlands. The UT consists of ten faculties that in total offer 13 studies at the level of Master of Science. Currently, some 6500 students are registered at the UT and some 2500 members of staff are employed within the university.


Facility Services (FS) is a separate department within the University. Among other things, FS is formally responsible for all purchasing at the UT. FS was founded three years ago, joining the former Services Department and the former Maintenance Department. Around 120 people are employed within FS. FS offers 36 product groups. These product groups include: maintenance, security, housekeeping, printed matters, logistics, archives, publishing and the organisation of conferences and special events. The total yearly budget for these product groups is circa 21 million Dutch Guilders. In addition, FS is responsible for (on average) 20 million Dutch Guilders spent on building activities at the UT.
The case-study deals with the selection of a supplier for a telephone exchange system

This case of supplier selection concerns the replacement of the telephone exchange system at the University. The telephone exchange system is a system of hardware and software that enables and facilitates all internal and external telephone and fax communication at the University. The system is referred to as ‘the PABX’. The interview for this case study was held on 11-9-1997 with Mr. Olde Agterhuis, Head of FS and member of the PABX-tender committee.

The purchase of the telephone exchange system is of high importance to FS

The specification for the new PABX is technically speaking very complex. The telephone exchange system that was actually purchased is the most technically advanced system in Europe at this moment. An external advisor therefore drew up the technical specification. Although the specification is very complex, it is not specific for the University of Twente. The functional specification, i.e. the description of the functions could be formulated very clearly. The College of the University had set the budget for the purchase of the telephone exchange system at 4 million DG. The actual amount spent, was 3.9 million DG, which accounts for almost 20% of FS’s yearly costs of running operation. The current telephone exchange system had been purchased from supplier A. A always sells its telephone exchange systems in conjunction with major technology firms. At the time of the replacement of the telephone exchange system at the UT, A had a market share of around 70% in The Netherlands. The other potential suppliers were B, C, D and E. In terms of market share as well as number of employees, A is the biggest player in the Dutch professional telecommunication market. The respective market shares of C, B and D in the Netherlands are 15%, 10% and 3%. 


The purchase of the telephone exchange system is important for FS because of the financial magnitude as well as the impact on virtually all (tele)communication processes at the University. Although this particular purchase may only constitute a minor direct contribution to the sales of the various suppliers, some of the suppliers (especially A) were particularly interested to sell the telephone exchange system to the UT because this would be an excellent sales reference when approaching other potential customers.

Several factors initiated the purchasing process

The process was triggered by a combination of factors. First, the current telephone exchange system had been scheduled for replacement already four years ago. Secondly, this telephone exchange system lacked sufficient capacity. In addition, the current telephone exchange system could not meet present-day technological and functional requirements, e.g. voice-mail. Also, maintenance of the telephone exchange system could not be guaranteed anymore. Finally, (future) technological developments in the field of IT, e.g. connecting telephones to computersystems, would require a new telephone exchange system. The objective of the supplier selection process obviously was to establish the replacement of the current telephone exchange system.

The decision making process followed several steps

In retrospect, the process can be described as follows. First, before starting the actual purchasing of the telephone exchange system, the decision was made to hire an external advisor to aid this purchasing process. Quotations were received from two potential advising firms: firm X (partly owned by A) and an independent individual consultant. These quotations were evaluated on three criteria: (1) the size of the firm (2) the fee and (3) the scope of the expertise offered by the firm, e.g. relating telecommunication with other policy areas in addition to being expert on technical matters. Following this evaluation, and especially the scores on the first and third criterion, FS decided to award the contract to X which since has been actively involved throughout the whole tendering process as well as the implementation of the telephone exchange system.  

(Choice) phase
Criteria
Decision makers
Information sources
Time spent
Remarks

Selection of external advisor 
- size of firm

- fee

- scope of expertise

quotations from two potential suppliers

advisor  that was chosen is partly owned by A; criteria are not formulated

Decision to use open EC tender procedure
- expected number of responding suppliers





Evaluation of four tenders
- compliance to concept

- compliance to functional specs

- investment and operating costs

- compliance to tender procedure

- education

- contractual terms

- financial status / back-up supplier

- relevant experience

- service organisation

- technical equipment/quality
final proposal for  decision made by 5 people (external advisor, a member of the University College and three official from FS)
- supplier visits

- quotations

- telephone conversations
the entire tender process throughput time is circa 6-7 months
advisor both facilitator and decision participant;

criteria explicitly formulated

Table 9.21: Summary of the decision process concerning the telephone exchange system FS-UT

Based upon the functional specification that had been established, a technical specification was drawn up by the external advisor. As the expected size of the investment exceeded the threshold set by the EU, FS had to follow the EU-directives on public procurement. In this case, the so-called ‘open procedure’ was used, which means that the invitation to tender (ITT) was published right away in the appropriate EU-journals thereby making the invitation open to all possible suppliers in the EU. The reason for using this procedure instead of the ‘closed procedure’ (which involves a screening of potential suppliers prior to the actual tendering) was that only a limited number of suppliers were expected to send in a tender. The ITT resulted in tenders from the following suppliers: A, B, C and D. Another potential supplier, E, did not send in a tender. This supplier claimed it could not meet the functional demands described in the ITT. Next, FS paid visits to the four suppliers. These visits led to several minor changes in the tenders. In line with the EU-directives, FS forwarded all communication between a supplier and FS to the other three suppliers. The external advisor prepared a written summary of the information that was gathered from the tenders and the supplier visits. Based upon this, the advisor proposed a final overall ranking of the suppliers. A’s proposal was considered best, closely followed by D and C (equal overall ranking). B’s proposal was considered least preferred. 

The toolbox prescribes a NTOO-strategy for this situation

If we look at this case of supplier selection, we propose the following positioning. The product purchased is not entirely new and FS knew several suppliers that were able to supply such a system. Thus, strictly speaking, we are dealing with a modified rebuy. However, the degree of modification seems rather high. The current exchange system was 12 years old and outdated in terms of functionality and technology, whereas the new system was labelled as state-of-the-art technology. Systems similar to this particular system had not been installed before at the UT (or anywhere else in Europe). Finally, the installation is rather specialized and technical service is necessary. In addition, if we consider the interval between the purchases (up to 10 years), we might label this case as a one-off investment rather than frequently occurring purchase. Therefore, a NTOO-strategy is appropriate. More specifically, we need the NTOO-strategy for important purchases as the investment almost accounts for 20% of the annual costs of FS’s running operation. Moreover, the new telephone exchange system has an expected lifetime of eight years and the implementation and maintenance required significant organisational efforts and adaptations, e.g. checking of available wires in all University buildings. In the tables 8.4 to 8.7 appropriate decision models for each phase in the NTOO-strategy are suggested. In this experiment, we tested the following decision models: WWS-analysis for the phase of problem definition, Brainstorming and Interpretive Structural Modelling for the formulation of criteria, conjunctive screening and dominance analysis for the qualification of suppliers and AHP for the final selection. As in the previous experiments, several subcompartments contain more than one decision model. Hence, we had to choose among these alternatives. Ultimately, any of the other decision models in the respective subcompartments could have been used. However, AHP was chosen  (instead of other linear weighting models like SMART) because of the moderate number of alternatives and criteria as well as the highly qualitative nature of available information about the quotations. The following subsections describe the application of these decision models.

The WWS-analysis can be used to check the need to select a supplier

The WWS-analysis is basically a series of questions


For a detailed introduction of this technique we refer to Chapter VI. Starting with a ’given’ problem statement, which in this case reads: ”How might we find a supplier for a new telephone exchange system?”, two questions are asked:

1. Why would we want to find such a supplier?

2. What’s stopping us from from doing this (so far)?


The first question focusses on the attention on possible broader views of the situation. The second question draws the attention on possible narrower views of the situation. Olde Agterhuis answered the first question as follows:

· The existing telephone exchange system could no longer meet the functional requirements;

-
The existing telephone exchange system caused errors in the administration of calls;

· The maintenance of the existing system could no longer be guaranteed.


Each of these answers could be transformed into new problem statements by phrasing these answers as ”How might we ….” questions, i.e.:

· How might we meet functional requirements?

· How might we improve the administration of calls?

· How might we guarantee maintenance?


Next, for each of these problem statements, both the ”Why would we want to..” and ”What’s stopping us from…” questions were asked, i.e.:

· Why would we want to meet functional requirements?

· Why would we want to improve the administration of calls?

· Why would we want to guarantee maintenance?

And:

· What’s stopping us from meeting functional requirements?

· What’s stopping us from improving the administration of calls?

· What’s stopping us from assuring maintenance?


Olde Agterhuis answered these six questions as follows. The question “Why would you want to meet functional requirements?”, could not be answered directly by Olde Agterhuis. He stated that various customer (groups) within the University had been asked for their wants with regard to the new system but within FS no explicit discussion had taken place as to where a line should be drawn in fulfilling all wishes. However, Olde Agterhuis stated that in general, the reachability of University personnel was a big problem. Olde Agterhuis’ answer to the question “What’s stopping you from meeting functional requirements” was that the existing system’s analogue technology as well as its physical capacity, e.g. the number of calls that can be handled, were the main limitations. The next question, “Why would you want to improve the administration of calls?” was answered by stating that it was difficult to have proper insight in communication flows and peaks. Also, the (financial) accounting and billing of calls was problematic due to the quality of the administration of the calls. The existing supplier of the software which performed the administrative function within the system, seemed on its way to bankruptcy. In addition, as this software was specific for FS it could not be easily replaced. According to Olde Agterhuis, the latter two stopped FS from improving the administration of calls. Olde Agterhuis’ answer to the question “Why would FS want to increase the maintenance capacity?’ was twofold. First, the supplier of the existing telephone exchange system was more and more cutting down on its available maintenance personnel. Also, spare parts were hardly available. Sometimes the supplier had to search for spare parts at other customers’ sites which ofcourse takes a lot of extra time. As a consequence, the response time to failure increased.


Secondly, the existing telephone exchange system occasionally suffered from unexplainable errors. As to what stopped FS from increasing the maintenance capacity, Olde Agterhuis stated that it was no longer possible to close maintenance contracts with the supplier. The supplier was only prepared to consider separate cases of failure of the system.

The result is a hierarchy of problem statements

Again, based upon all these answers, new problem statements could be formulated. After doing this, the following hierarchy of problem statements could be constructed.










Figure 9.10: Hierarchy of problem statements


Due to time constraints, no additional levels of  “Why would you...” and “What’s stopping you...” questions were considered but this could easily have been done. The hierarchy from figure 9.10 was presented to Olde Agterhuis. 

The hierarchy can be used to identify alternatives and additional actions


Next, each of the problem statements in this hierarchy was discussed with him. His comments and answers for the various problem statements are summarised in the table below.

Problem statement
Possible solutions/comments/answers

How might we meet functional demands?
- purchasing of completely new system

- leasing of system

- gradually replacing the existing 

- transition to digital technology eventually a ‘must’

How might we improve the service to employees and improve their reachability?
- improve organisation and working procedures of secretariat 

- improve layout of connections of telephone lines

- create awareness among employees

- improve education of employees with regard to (unknown) possibilities of the system

How might we improve reduce errors in accounting and billing of calls?
- purchasing of new software (however, this is very expensive) and integrate this in the existing system

- purchasing of a new telephone exchange system with new administration features included 

How might we increase response time to failures of the system
- no other options than to replace the existing system with a new system

Table 9.22: Analysis of wider problem statements for replacing a telephone exchange system


Although the WWS-analysis revealed several wider problem statements with each several possible solutions, Olde Agterhuis indicated that eventually, FS would have had to replace the existing telephone exchange system with a new (digital) system. The reasons for this are (1) functional demands among other things require a digital technology and (2) no other solution could be found for the ‘maintenance’ problem. Nevertheless, there remain several ways in which this replacement could have been realised. Purchasing a complete new system was one of them.

Brainstorming techniques can be used to formulate criteria

The purpose of the brainstorming techniques is to identify criteria for the evaluation and selection of potential suppliers and their quotations for a new telephone exchange system. Some of the most simple brainstorm techniques were tried out to identify these criteria. The first method consisted of listing pro’s and con’s of the supplier of the existing telephone exchange system. The result of this method are shown in table 9.23.

Pro’s of the current supplier
Con’s of the current supplier

- Developmental and intellectual level

- Size of the firm

- Familiar with the University

- Price level
- Discrepancy between what sales people promise and engineers actually deliver

- Problem solving takes a lot of time

- Quality of user manuals

Table 9.23: Results of the first brainstorm technique

The second technique consisted of comparing two (real) potential suppliers and indicating the most relevant differences. The answers given by Olde Agterhuis were price, experience and technology used. Next, Olde Agterhuis was asked to describe the hypothetically most terrible and the perfect supplier of a telephone exchange system. The results of this technique are given in table 9.24.

Most terrible supplier
Perfect supplier

- Focus on lower market segment

- Aggressive sales department

- Quick, vague promises

- Unable to show references
- Familiar with latest developments

- Good at research

- Good at service

- Knows who the ultimate user is

Table 9.24: Results of the third brainstorm technique

Similarly, Olde Agterhuis was asked to describe the most terrible tender and the perfect tender. The results of this method are given in table 9.25.

Most terrible tender
Perfect tender

- appears unclear 

- contains ‘hidden’ tricks

- sloppy

- no alternatives offered for solutions asked
- complete

- compact

- good description of product offered

- favourable delivery terms

- describes how to integrate the product in the organisation

- supplier’s annual report is added as appendix

Table 9.25: Additional results of the third brainstorm technique

Another technique involved asking Olde Agterhuis to mention what had occurred in the past (concerning the purchasing, implementation and use of a telephone exchange system) that was particularly good and particularly bad.

Particularly bad occurrences
Particularly good occurrences

- supplier did not keep up with developments

- limited size of supplier


- supplier always tried to find solutions

- maintenance was performed well and fast

- modular construction of system

Table 9.26: Results of the fourth brainstorm technique

The fifth brainstorming method consisted of asking Olde Agterhuis to consider aspirations and constraints. He was then asked such questions as: “What are aspirations or objectives with respect to the suppliers and their quotations?”, “Which limitations are placed upon the potential suppliers?” and “What limitations do you set yourself regarding the quotations?”. However, Olde Agterhuis found it difficult to answer these questions. The sixth method concerned different perspectives. Olde Agterhuis was asked what others, e.g. users,  would be concerned about in relation to the potential suppliers and their quotations. His answer was that the University Board very strongly favoured telephone exchange systems based on advanced technology. In addition, Olde Agterhuis was asked what FS would be concerned about in the future when buying a telephone exchange system. He stated that in the future various technologies, e.g. ATM protocols, video conferencing, would be even more important when purchasing a telephone exchange system. Based on the results of the techniques a list of criteria was constructed. This list is shown in table 9.27.

 Criteria regarding the supplier
Criteria regarding the tender

- developmental and intellectual level

- size (turnover, number of employees)

- experience with supplying to the University

- extent of aggressive sales techniques

- market share

- quality of service department

- knowledge of ultimate users

- positioning in market

- extent to which supplier can show references

- expected level of commitment

- learning skills
- price

- extent to which supplier’s offers seem realistic

- (expected) duration of solving problems

- (expected) quality of manuals

- level of technologies used

- degree to which tender is complete

- degree to which tender is clear and compact

- inclusion of alternative solutions

- terms



Table 9.27: Resulting criteria from brainstorming techniques  

Interpretive Structural Modelling can be used to identify relationships between criteria

During the testing of the decision models for evaluating the quotations with respect to ten criteria (which will be described in the next section), Olde Agterhuis found out that some of the criteria used were interdependent and to some extent redundant. Therefore, the use and testing of an additional decision model, called Interpretive Structural Modelling (ISM) was proposed. ISM can be used for identifying and summarising relationships and dependencies among criteria. The method proceeds through five steps.

First, the criteria are identified. 

In this case, the criteria actually used by FS in evaluating the quotations were used. These criteria are shown in table 9.28.

Criteria used in the evaluation of quotations by FS

1. Compliance to the desired concept

2. Costs

3. Compliance to tender procedures

4. Training and education

5. Terms

6. Financial strength of the organisation

7. Experience

8. Quality of the service department

9. Technical systems and Quality

Table 9.28: Quotation evaluation criteria used in original process

Next, a contextual relationship for analysing the criteria is chosen. 

In the experiment, the relationship ‘leads to’ was chosen, i.e. meeting one criterion leads to meeting another criterion. Using this type of relationship, a self-interaction matrix of the set of criteria could be derived. The interpretation of element c(i,j), where i represents row i and j represents column j, is as follows: c(i,j) is 0 if there is no relationship between the criteria while c(i,j) is 1 is criterion i leads to criterion j. The self-interaction matrix is given in table 9.29. The numbers 1 to 9 correspond to the numbers used in table 9.28.


crit.9
crit.8
crit.7
crit.6
crit.5
crit.4
crit.3
crit.2
crit.1

crit.1
0
0
0
0
0
0
0
1
1

crit.2
1
0
0
0
0
0
0
1
0

crit.3
0
0
0
0
0
0
1
1
0

crit.4
0
1
1
0
1
1
0
0
0

crit.5
0
1
0
0
1
0
1
1
0

crit.6
0
1
0
1
1
0
0
1
0

crit.7
1
1
1
0
1
1
1
1
1

crit.8
1
1
1
0
1
1
0
1
0

crit.9
1
1
0
0
1
1
0
1
1

Table 9.28: Self-interaction matrix  

The next step consists of determining both the ‘driving power’ and the ‘dependency’ of each criterion. 

The driving power of a criterion indicates the number of criteria that are influenced by this criterion. The dependency of a criterion indicates the number of criteria that influence this criterion. The so-called reachability matrix in which the driving power and the dependency are represented, is given in table 9.30.


Criteria
Driver power
Ranks



1
2
3
4
5
6
7
8
9




1
1
1
0
0
0
0
0
0
0
2
IV


2
0
1
0
0
0
0
0
0
1
2
IV

Cri-teria
3
0
1
1
0
0
0
0
0
0
2
IV


4
0
0
0
1
1
0
1
1
0
4
III


5
0
1
1
0
1
0
0
1
0
4
III


6
0
1
0
0
1
1
0
1
0
4
III


7
1
1
1
1
1
0
1
1
1
8
I


8
0
1
0
1
1
0
1
1
1
6
II


9
1
1
0
1
1
0
0
1
1
6
II

De-pen-dence

3
8
3
4
6
1
3
6
4



Ranks

IV
I
IV
III
II
V
IV
II
III



Table 9.30: Reachability matrix

Based on the values of driving power and dependency, the criteria were then divided into four classes: autonomous, dependent, linkage and independent. This division is pictured in figure 9.11.












Figure 9.11 Classifying the criteria in ISM

Criteria with a low dependency as well as a low driver power are referred to as autonomous criteria. Dependent criteria are influenced by many other criteria while independent criteria combine a high driver power with a low dependency. Linkage criteria serve as intermediate criteria through a high dependency and a high driving power.

Graphically, the relationships between the criteria may be represented as is done in figure 9.12.










Figure 9.12: Graphical representation of criteria relationships


In general the ISM method suggests that the different classes of criteria should be treated in different ways. Whereas the dependent criteria are important for the ultimate selection of a supplier, the independent criteria are important for initial screening and further development of the supplier. Applied to this case, the quotations could have first been evaluated with respect to criteria 1, 3, 4, 6, 7 and 9. The remaining quotations could then have been evaluated against criteria 2 and 5.

Dominance analysis, conjunctive screening and Analytical Hierarchy Process can be used to select the final quotation
The purpose of these decision models is to support the choice of the best quotation with regard to the criteria that were specified in advance by FS. Based on the quotations received, Olde Agterhuis and the other decision makers involved had made the following analysis with regard to these criteria.

Criterion
Supplier 1
Supplier 2
Supplier 3
Supplier 4

Compliance to concept
++
+
+
+

Costs
+
++
+
-/-

Procedures
++
+
+
+/-

Training
++
+
+
-

Terms
+
+
++
+

Financial strength
++
++
+
++

Experience
+
+
++
+

Service organisation
++
+
+/-
+/-

Technical systems
++
+
++
+







Total score
++
+
+
+/-

Table 9.32: Rough evaluation of quotations by decision makers 

In addition, the conjunctive method required the specification of the minimal required performance on the ‘cut-off’’ criteria.

First the Dominance Analysis was carried out. 

This analysis could simply be performed by using the information from table 9.32. A supplier is said to be dominated if there is another supplier which excels it in one or more criteria and equals it in the remaining criteria. The general procedure is as follows:

-
Compare the first two suppliers. If one is dominated by the other, discard the dominated one;

-
Compare the undiscarded supplier with the third supplier. Discard any dominated suppliers;

-
Introduce the fourth supplier and so on;

-
Continue the process until no dominated suppliers are found or all suppliers have been assigned.

Now, if we compare the quotation of supplier 1 (quotation 1) with the quotation of supplier 2 (quotation 2), we find that there is no dominance. This is also true for the quotation 1 and quotation 3. However, if we compare quotation 1 and quotation 4, we see that the former dominates the latter. Therefore, the quotation from supplier 4 could have been removed from further consideration.

Next, conjunctive screening was performed

The conjunctive method involved the testing of a simple decision rule: a quotation is accepted if its scores on certain (non-compensatory) criteria are equal to or exceed the minimal required scores. First, Olde Agterhuis was asked whether one or more of the criteria used in the evaluation of quotations concerning the telephone exchange system should be treated as such non-compensatory criteria. Olde Agterhuis indicated that criterion 1 (compliance to concept) and criterion 2 (costs) in fact should be treated as such. More specifically, the score on these criteria should at least be ‘good’ which corresponds with ‘+’ in table 9.32. If such a conjunctive approach had been used, supplier 4 would have been rejected, as its score on criterion 2 is insufficient (‘--’). However, if the dominance analysis first had been applied, supplier 4 would already have been removed from the process. 

Thirdly, AHP was applied to the three remaining quotations 

AHP uses pairwise comparisons of criteria (in order to derive criteria weights) as well as pairwise comparisons of suppliers. The decision maker is asked to evaluate all possible pairs of criteria and pairs of suppliers using a verbal scale which in turn corresponds to a quantitative scale. When all pairwise comparisons have been made and checked for consistency, the final ranking of suppliers is determined. As the AHP method is both discussed in Chapter VI and in the section on Grolsch in this chapter, we will not do this again here. Again, just as in the experiment in the Grolsch case, the AHP software application Expert Choice was used to facilitate the application of AHP. First, Olde Agterhuis was asked if he considered all criteria to be of equal importance. In the written report on the original decision process, of which table 9.32. is a part, no explicit differentiation was made in this respect. However, Olde Agterhuis stated that there were clear differences between the criteria in terms of importance. By answering a series of questions, Olde Agterhuis determined the matrix containing the pairwise comparison information for calculating the weights of the criteria. This matrix is depicted in figure 9.13.
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Figure 9.13: Pairwise comparison matrix for the criteria weights

However, the inconsistency ratio of this series if pairwise comparisons was 0.16, which obviously exceeded the 0.10 norm and indicated the existence of one or more inconsistent assessments made by Olde Agterhuis. By means of a useful feature of Expert Choice it was possible to immediately trace the most inconsistent comparison. This comparison turned out to be the one in element (5,7) in table 9.5 where ‘service organisation’ is considered strongly more important than ‘terms’. Obviously, this is inconsistent with previous comparisons, e.g. in the upper row of figure 9.13. ‘compliance to concept’ is considered equally important to ‘terms’ as well as ‘service organisation’, which implies that ‘terms’ and ‘service organisation’ are equally important. Furthermore, it is possible to use Expert Choice to find the best ‘fitting’ assessment instead of the previous inconsistent one. In this particular case, based on the previous comparisons the program suggested to assign ‘terms’ and ‘service organisation’ as equally important. Olde Agterhuis agreed to this change. Similarly, two other comparisons were revised: elements (1,5) and (5,8) were changed into 1. The consistency ratio of the new matrix now was 0.09. The derived weights from this matrix were therefore acceptable. These weights are shown in figure 9.14.
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Fig. 9.14: Derived weights for the evaluation criteria

Next, Olde Agterhuis performed the pairwise comparisons of the quotations with respect to the criteria. In total, this involved 27 pairwise comparisons. An example of such a comparison is presented in figure 9.15. In this figure, the pairwise comparisons of the quotations with respect to the criterion ‘costs’ is given.
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Figure 9.15: Pairwise comparison of quotations with regard to costs

For each of the nine matrices with pairwise comparisons, the consistency ratio was checked. However, this time all comparisons proved sufficiently consistent right away. Based on all comparisons made, the final ranking of the quotations could now be established. The results are given in table 9.33.

Criterion
Weight
Quotation 1
Quotation 2
Quotation 3

Concept
0.187
0.691
0.160
0.149

Costs
0.108
0.167
0.667
0.167

Procedures
0.025
0.667
0.167
0.167

Training
0.094
0.667
0.167
0.167

Terms
0.119
0.149
0.160
0.691

Financial strength
0.230
0.455
0.455
0.091

Experience
0.030
0.149
0.160
0.691

Service organ.
0.097
0.726
0.172
0.102

Technical systems
0.110
0.444
0.111
0.444

TOTAL

0.468
0.290
0.243

Table 9.33: Outcome of AHP-analysis


From table 9.33 it is clear that quotation1 is clearly preferred over quotation 2 and quotation 3. In that respect, the AHP-analysis yielded the same result as the original process did. However, contrary to FS’s original approach (see also table 9.32), the AHP analysis also indicates a slight difference between quotation 2 and quotation 3. In order to investigate the robustness of this initial outcome, a sensitivity analysis was carried out. This analysis is not included here. 
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