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


The fourth experiment was carried out at the Central Military Hospital


The fourth and final experiment was done at the Central Military Hospital (CMH) in Utrecht, The Netherlands. The existence of the CMH is closely related to the need The Central Military Hospital (CMH) is a relatively small hospital (45 beds) and has since 1991 been located within the Academic Hospital Utrecht (AZU) in Utrecht, The Netherlands. The existence of the CMH is a result of the need to be able to immediately treat injured or ill military personnel and thus to be independent of civil hospitals. Furthermore, soldiers may require specific treatments which are often not offered in civil hospitals. The CMH is able to perform nearly all normal medical operations ‘in-house’. For some specific cases, assistance and/or capacity from the AZU is called in. The interview for this case-study was held on 26th january 1998 with mr. Heerink, head of the purchasing department at CMH.

The case study concerns the purchase of a blanket-heater 


In addition to the CMH, the purchasing department at the CMH also performs purchasing activities for another special hospital: the Calamity Hospital (CH). The Ministry of Defence, the Ministry of Welfare and the AZU run this hospital. Its purpose is to be permanently available for the immediate care of disaster victims. A separate hospital like the CH is necessary to avoid the spreading of infectious deceases in ‘normal’, civil hospitals. For the care of victims who need to be warmed, warm blankets should be available quickly as it is impossible to quickly heat up the rooms in the CH. A blanket heater is a kind of cupboard in which blankets and flannels can be heated.

The need for the blanket heater arose during an emergency-drill


During an emergency drill, it appeared that it was not possible to quickly warm a large group of patients. This initiated the purchasing process. It was for the first time that internal customers requested the purchase of a blanket heater. The specification of the heater was rather concise but clear. The blanket heater should have a capacity of circa 20 blankets and should make it possible to heat up blankets to 40 degrees Celsius and to keep blankets on this temperature. In addition to the specification, the internal customers at the CMH already suggested a particular blanket heater as well as a supplier for this heater. The supply market was perceived as stable and consisted of a moderate number of suppliers. In terms of the size of the investment, the blanket heater could be seen as purchase of limited to moderate importance. Furthermore, the heater was expected to last for 10 to 15 years.

The decision making process basically followed two phases


In retrospect, the process can be divided into two phases. These phases are described in table 9.34.

Choice phase
Criteria
Decision makers
Information sources
Time spent

From all potential suppliers down to 2
· Known to CMH or not?

· Does the supplier carry this product?
Heerink
· internal customers

· supplier fair catalogue


From two suppliers down to one supplier
· compliance to requirements

· price
Heerink
1 quotation of one supplier; 2 quotations from the second supplier
The throuput time of the evaluation of the quotations was two weeks

Table 9.34: Summary of the supplier selection process for the purchase of a blanket heater


The first phase consisted of deciding on the suppliers that would be invited to send in a quotation. In a (medical) supplier-catalogue, 5 suppliers were identified under the heading ‘blanket heaters’. From these 5 suppliers 2 were known to Heerink. Subsequently, these two suppliers were asked to quote. The second and final phase consisted of comparing the quotations and arriving at an ultimate choice. The supplier who was originally suggested by the internal customers was selected because this supplier’s proposal met the requirements and offered the lowest price.

The toolbox prescribes a NTOO-strategy for this situation


The classification of purchasing situations is once again helpful in labelling this case. Obviously, we are dealing with a new-task purchase. Neither Heerink nor anyone else in the organisation had ever before purchased such an item before. In addition, as the expected lifetime is estimated to range between 10 and 15 years, the purchase may be called one-off. Next, we need to distinguish between a purchase of high importance and a purchase of low importance. Clearly, in terms of the size of the investment, the purchase is one of limited significance as Heerink also stated in the interview (less than 0,1% of the total purchasing turnover). Therefore, we arrive at the NTOO-low importance strategy in the toolbox.


The tables 8.4 to 8.7 list appropriate decision models for each phase in this strategy. For the experiment at CMH we used the following decision models: FFA for problem definition, Brainstorming for formulation of criteria and Linear Assignment for the choice phase. As in the previous experiments we had to choose among several possible decision models in the subcompartments for problem definition and the final selection. The decision to use FFA however was rather straightforward as table 8.7 only lists FFA and WWS for the NTOO-low importance strategy. We chose FFA now because WWS had already been used in two other experiments. Given the relatively low importance of the purchase, we chose the Linear Assignment model because of its simplicity and the low level of effort required for applying it. The qualification phase (in which CMH applied a lexicographic approach) was not included in the experiment. In the subsections below we describe the application of these models.

FFA can be used to generate possible alternatives to the need to purchase

Given the limited significance of the situation, not all steps of the general FFA model were used in the experiment (see chapter for a description of this general model). More specifically, we did not use AHP to prioritise the factors relevant to the decision. Instead, several combinations of factors were considered when generating alternatives.

FFA starts with identifying factors relevant to the purchase

Using the general FFA checklist the following questions were posed in order to identify the relevant factors:

1.
What is the overall purpose one wants to achieve with the purchase?

2.
Which autonomous factors, events, developments may be of influence regarding this purpose?

3.
Which (groups of) people in the organisation may want to be involved (or have a say) in the purchase?

4.
In what way might/will they react? Which actions might/will they undertake? What will they consider important?

5.
What are the purchaser’s own objectives?

Based on several interviews with Heerink the researchers prepared answers to these questions. The results are shown in table 9.35.

Overall goal
To be able to quickly warm a large group of patients

Autonomous factors
reputation of  CH; available capacity in The Netherlands

Relevant groups
CH personnel; hygiene-dept; accountant

Their concerns
capacity and speed of warming; avoid spreading of bacteria

Purchasing’s objectives
make right trade-off between costs of maintenance, energy consumption, additional construction




Table 9.35: Mapping of relevant factors in FFA


The hygiene-department within CMH could be expected to address the possible danger of breeding unwanted and dangerous bacteria in the blanket heater. The temperature in the blanket-heater (around 40 degrees Celsius) is an ideal temperature for bacteria.

Next, alternatives are generated for combinations of factors

Based on the interviews with Heerink, possible alternatives were generated for different combinations of autonomous factors, groups, concerns and purchasing objectives. The results are shown in table 9.36. 

Overall goal
To be able to quickly warm a large group of patients

Autonomous factors


reputation of  CH; available capacity in The Netherlands

Relevant groups


CH personnel; hygiene-dept; accountant

Their concerns


capacity and speed of warming; avoid spreading of bacteria

Purchasing’s objectives


make right trade-off between costs of maintenance, energy consumption, additional construction

Alternatives
electrical heater, electrical blankets, ..

Table 9.36: Generating alternatives in FFA


Arrows in table 10 mark a possible combination of factors. The question we asked ourselves for this combination read: “Keeping in mind the desired upgrade of CH’s reputation, the perspective of the personnel as well as the importance of avoiding high maintenance costs, what could be a good way of achieving the overall goal?”. A possible answer could be: electric blankets. In this way, several combinations of factors were evaluated. The resulting alternatives could be presented to the internal customers who had initially requested the purchase of a blanket heater. In fact, Heerink had also done this in the real case by discussing the possibility of electrical blankets. However, the conclusion of this discussion was that a blanket heater was preferable.

Brainstorming can be used to identify qualification and selection criteria


The purpose of the brainstorm technique is to identify criteria for the qualification and selection of suppliers for the blanket heater. The technique requires the elicitation of the purchaser’s knowledge and experience. In the experiment at CMH, this was done through asking the following questions (based on Value Focused Thinking by Keeney, 1994):

1. What are the pro’s and con’s of the current situation? (i.e. the situation without a blanket heater);

2. How would you describe the ideal supplier of a blanket heater?

3. How would you describe the worst possible supplier of a blanket heater?

4. Which requirements/conditions do you a priori pose regarding the supplier and/or the blanket heater?

5. What might others find important concerning this supplier selection?

In addition, after quotations would have been received, the following question could be asked:

6. If you compare the quotations, which are the most relevant differences?

The answers given by Heerink to these questions are shown below.

Ad.1.
There were three con’s: (1) it was not possible to quickly warm the patients (2) there was probably not enough capacity and (3) without a solution, CH’s reputation as a calamity hospital was questionable;

Ad.2.
Sound quality, (regarding the supplier:) everything just goes smoothly, a supplier who does what is asked;

Ad.3.
A supplier who does not respond;

Ad.4.
The blanket heater should meet the customer’s wants. The blanket heater should comply to technical safety standards;

Ad.5.
CH-personnel will consider the quality of a supplier’s representatives of importance;

Ad.6.
Volume, price and dimensions of the blanket heater.


The answers could then be converted into criteria. These criteria are 

shown in table 9.37.

Evaluated by means of:
Supplier related criteria
Item related criteria

Deskresearch
- reliability


Quotations, supplier documentation
- accurate, punctual
· speed of warming

· capacity (volume)

· quality

· technically safe

· dimensions

· price

Table 9.37: Categorised criteria for the qualification and selection of suppliers based 

on VFT-brainstorming

The criterion ‘reliability’ refers to the answer given to the second question. If everything in a relationship with a certain supplier runs smoothly, this is interpreted as being ‘reliable’. Already in a deskresearch phase, suppliers that are known (to be reliable) to the purchaser can be identified.

Linear Assignment can be used to choose between the final quotations


The purpose of this model is to support the final choice between two quotations for a blanket heater. In the real process, it appeared that one quotation performed better on all criteria than the other quotation, in other words: the decision was trivial. However, as Heerink also stated, this might as well have been different. Therefore, in the experiment, the performances of the two suppliers were slightly changed. First, in addition to the criteria price and volume, which had (implicitly) been used in the real case, the criterion ‘dimensions of the blanket heater’ was added to the analysis. Subsequently, the performances of the two suppliers regarding this criterion were swapped, so that a non-trivial trade-off situation resulted. These partly hypothetical performances of the suppliers are shown in table 9.38.

Supplier quotation
Volume
Price
Dimensions

A
256 litre
100 ‘guilders’

High and small

B
More than 500 litre
345 ‘guilders’
Low and small

Table 9.38: Hypothetical scores of two quotations

The Linear Assignment model was applied to this data set. We once again emphasise that only the ‘swapping’ of performances makes these data hypothetical.

First, we determine weights for the criteria


Together with Heerink we assigned the following weights to the criteria: 0.4 to ‘volume’, 0.2 to ‘price’ and 0.4 to ‘dimensions’. 

Next, we rank the quotations for each criterion


Based on the data in table 9.39 we then rank ordered the quotations with regard to each criterion, see table 9.39 below.

Rank
Volume
Price
Dimensions

First
Quotation A
Quotation A
Quotation B

Second
Quotation B
Quotation B
Quotation A

Table 9.39: rank ordered quotations for each criterion


Apparently, regarding the dimensions, a low and wide blanket heater was preferable to a high and small one. In addition, the desired volume was around 200 litre, leading to quotation A’s first rank there.

Finally, weights are assigned per rank


In the final step, we summed the weights for each quotation for each rank. In other words: we first determine how often a quotation ranked one and then we add up the weights of the associated criteria. Similarly, we did this for the second rank. The results are shown in table 9.40.

Supplier quotation
Sum of weights of criteria where this quotation ranked first
Sum of weights where this quotation ranked second

A
(0.2 +0.4) = 0.6
0.4

B
0.4
0.6

Table 9.40: Endresult of linear assignment model


Given our arbitrary weights, supplier A’s quotation comes out best. 

Summary


In chapter IX we described in detail the practical application of the toolbox in four experiments based on four different supplier selection cases. In the experiments, we (afterwards) reconstructed the supplier qualification and selection processes from these cases, yet this time using the toolbox.


The first experiment took place at Grolsche Bierbrouwerij (brewery) Nederland BV. The case concerned the qualification of suppliers of beer bottles. Following the prescription of the toolbox we tested several models in this experiment. We used WWS-analysis to explicate the need for the qualification. Next, we used brainstorming and Rough Sets to generate and evaluate qualification criteria. Finally, we applied AHP and Promethee to perform the actual qualification.


The second experiment was performed at Honeywell Combustion Control Center Europe and concerned the qualification of a second supplier of moulded coils. In this experiment, we applied Value Focused Thinking to evaluate the need to qualify such a supplier. Next, we used brainstorming to identify supplier qualification and selection criteria. Finally, we applied SMART to perform the final qualification and Goal Programming to allocate the order volume to the suppliers.


The third experiment was carried out at the Facility Services department at the University of Twente and concerned the purchase of a telephone exchange system. Following the prescription of the toolbox for this case, we first used WWS-analysis to check the need to purchase such a system. Next, brainstorming and ISM were used to identify and analyse selection criteria. Finally, AHP was used to select the supplier of the system. 


The fourth experiment was performed at the Central Military Hospital in Utrecht. This experiment was based on the case of purchasing a blanket-heater. Again, following the prescriptions of the toolbox, we applied several decision models. We used FFA-analysis to generate possible alternatives for this purchase. Brainstorming was again used for identifying selection criteria. Finally, Linear Assignment was used to select the supplier of the blanket heater.

� These amounts are index-figures.





1
263

