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Abstract

The study is seeking to explain the principles of MCDA.
The report presents the group work through the MCDA stages in evaluating six different dishwashers chosen by the group at the class room.  
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1. Introduction
The Multi Criteria Decision Analysis (MCDA) helps to identify the criteria to compare them to its alternatives. Likewise, it collects value of different criteria’s and allows its performer to evaluate which of the criteria is important. The role of MCDA is also to monitor and eliminate the weaker alternatives. Hence, this leads the process to the final selection and ranking of criteria’s.
[bookmark: _GoBack]


2. Main body

In The University of Wales Trinity Saint David’s based in Swansea, Mount Pleasant, on the 30/10/2017 a group of students was given an MCDA exercise work by the lecturer in one of the class rooms. The group was to undertake the Multi Criteria Decision Analysis. One of the students was looking into buying a dishwasher so the group agreed to use the method MCDA on that. The group split into two groups and proceeded to research online for six different dishwashers in different price range and also from six different manufacturers. The websites the groups used to pick up the dishwashers from were Currys.co.uk and ao.com. This research was done in the computer room upstairs. After the research was done the groups united again and continued to work as one group. The group than started to discuss and identify the key criteria in the dishwashers which the group considered as important. Such analysis can be used when making purchase decisions. 

2.1 Importance weighting.

The first step in proceeding the method of MCDA is importance weighting which was explained by the lecturer. Therefore, the group started to evaluate which criteria has to be given how may percentages. Some of the individuals in the group thought of some criteria as more important or less important than they were thought of by other individuals. The group struggled a little to agree which of the features of the dishwasher are the most essential but after some thinking and discussion the group made a progress and came into agreement. Based on the agreement the group allocated an importance weighting on the certain criteria. The weighting was given certain percentages of which amount depended on the importance of the criteria. The most important criteria to the group in this stage of the MCDA seemed to be the price which was given 30% as it is well known that the students count every penny they have. The most important criteria after that was water use, energy, capacity, reputation which scored 10% each and the least important criteria were given 5% each for the programmes and warranty.    

Table 1. Importance weighting 

	         Criteria
	Weighting

	Water use
	10%

	Energy
	10%

	Capacity
	10%

	Reputation
	10%

	Warranty
	5%

	Price
	30%

	Programmes
	5%

	Noise Level
	5%

	Colour Choice
	5%

	Child lock
	5%

	Digital Display
	5%

	 
	 

	Total
	100%





2.2 Criteria scores.

The group applied a score to each criteria which lead the group to prepare a table with presented criteria score. The criteria score will help the group to choose the right dishwasher. The scores which the group applied to each criteria were in the score range from 1-5. The score of 1 was the lowest and score 5 the highest that the criteria could earn. With regards to the criteria of water usage, for example, the group applied 1 score if the dishwasher used more than 9l per cycle. For the dishwasher which used 9l per cycle was scored with 3 points and for less than 9l per cycle the award was 5 points. All students in the group agreed that the electricity is what everyone is looking to spend as less as possible on for it is very expensive. Therefore, the group focused on finding a dishwasher which is the most energy efficient and with as many A+ as possible for this criteria. These criteria could score 5 if had A+++ category, 4 for A++ category, 3 for A+ category, 2 for category A and 1 if it had B category or lower. 
The group continued to apply the scores to the criteria. The criteria of capacity were based on how many programmes did the dishwasher had. Therefore, for 14 programmes or more it scored 5, for 10-13 programmes it scored 4, for 9 programmes 3 scores, 6-8 programmes 2 scores, and for 5 programmes 1 score applied.  
The score of reputation criteria were applied based on its customer ratings, the customer’s ratings differed based on personal experience and preference. Therefore, score 5 was applied when the customer rating was more than 8, score 4 for 8 stars, score 3 for 7 stars, score 2 for 6 stars, and score 1 for less than 6 start of the customer’s ratings. 
The next scores were applied for the warranty period criteria. More than 8 years of warranty was given the score of 5, 6-7 years of warranty was given the score of 4, 5 years of warranty scored 3, 3-4 years scored 2, and for less than 2 years of warranty the score of 1 was applied. 
The price as the main key criteria was given higher score for the cheapest dishwasher and lowest score for the most expensive one. As illustrated on the table below for the price of £160 the score was 5, for £220 the score was 4, likewise for the price of £305 the score was 3, for £390 the score was 2, and finally the score of 1 was given if the price was £450 or higher.  
The next criteria that was valued in this exercise was the number of programmes which could score up to 5 points if it has the feature of more than 5, 3 points for 5 programmes, and 1 point for less than 5 programmes. 
The noise level criteria were scored with 5 points if the noise level was less than 35 dB(A), and 1 point if the noise level was more than 60 dB(A). 
 Likewise, at this stage of the analysis for the choice of colour availability the score was 5, for an integrated dishwasher the award was given of 3 points, and for no choice of colour the score was 1. 
The child lock feature was scored 4 if available and if not available than the given score was 2. Likewise, the same for the digital display criteria if yes the score was 4 if not the score was 2. 


Table 2. Criteria Scores. 

	Criteria
	1
	2
	3
	4
	5

	Water use
	>9
	 
	9
	 
	<9

	Energy
	B or lower
	A
	A+
	A++
	A+++

	Capacity
	5
	6-8
	9
	10-13
	14

	Reputation
	<6
	6
	7
	8
	>8

	Warranty
	=<2 Years
	3-4 Years
	5 Years
	6-7 Years
	=>8 Years

	Price
	£450
	£390
	£305
	£220
	£160

	Programmes
	<5
	 
	5
	 
	>5

	Noise level
	>60
	 
	 
	 
	<35

	Colour Choice
	No
	 
	Integrated
	 
	Yes

	Child lock
	 
	No
	 
	Yes
	 

	Digital Display
	 
	No
	 
	Yes
	 





The next step in analysing the dishwashers, by the method of MCDA, the group applied the scores of the certain criteria to the dishwashers one by one. The dishwasher which gained the highest scores was the Indesit brand with the score of 40. The second highest score was Miele scored 35, the third Essentials with the score of 34, the fourth was Hotpoint with the score of 33, the fifth was Beko with the score of 29, and the least preferred, based on the criteria scores, was Bosh which scored 27 points in total. Therefore, based on the criteria scores the group chose the Indesit brand dishwasher for it scored the highest total of points.  

	
Table 3. Criteria Score.

	Criteria Score
	
	
	
	
	
	

	Dishwasher
	Hotpoint
	Bosch
	Indesit
	Essentials
	Beko
	Miele

	Water use
	3
	1
	3
	3
	1
	3

	Energy
	4
	3
	4
	4
	3
	5

	Capacity
	4
	4
	5
	3
	4
	5

	Reputation
	1
	5
	5
	5
	1
	1

	Warranty
	1
	1
	5
	1
	5
	1

	Price
	3
	1
	2
	5
	4
	1

	Programmes
	5
	1
	5
	3
	3
	5

	Noise level
	3
	2
	4
	3
	3
	3

	Colour Choice
	3
	3
	1
	1
	1
	3

	Childlock
	2
	4
	2
	2
	1
	4

	Digital Display
	4
	2
	4
	4
	4
	4

	 
	 
	 
	 
	 
	 
	 

	Totals
	33
	27
	40
	34
	30
	35



2.3 Importance weighting score.

At this stage of the MCDA method the group multiplied the importance weighting by the criteria score. This calculation provided the total amount of all the scores which were needed to recognise the best suited dishwasher. This time the results were different in comparing to when the calculations was done only on the criteria score. The dishwasher which scored best results at this stage was the Essentials brand with the score of 3.7, the second dishwasher was Indesit with the score of 3.35, the third was Hotpoint with the score of 33, the fourth was Beko with the score of 2.75, the fifth was Miele with the score of 2.7, and last was Bosh which scored 2.25 points.
 Based on this results the group could clearly see that the Essentials dishwasher was the one that best suited their needs.


Table 4. Weighted score.
	Dishwasher
	Hotpoint
	Bosch
	Indesit
	Essentials
	Beko
	Miele

	Water use
	0.3
	0.1
	0.3
	0.3
	0.1
	0.3

	Energy
	0.4
	0.3
	0.4
	0.4
	0.3
	0.5

	Capacity
	0.4
	0.4
	0.5
	0.3
	0.4
	0.5

	Reputation
	0.1
	0.5
	0.5
	0.5
	0.1
	0.1

	Warranty
	0.05
	0.05
	0.25
	0.05
	0.05
	0.05

	Price
	0.9
	0.3
	0.6
	1.5
	1.2
	0.3

	Programmes
	0.25
	0.05
	0.25
	0.15
	0.15
	0.25

	Noise level
	0.15
	0.1
	0.2
	0.15
	0.15
	0.15

	Colour Choice
	0.15
	0.15
	0.05
	0.05
	0.05
	0.15

	Child lock
	0.1
	0.2
	0.1
	0.1
	0.05
	0.2

	Digital Display
	0.2
	0.1
	0.2
	0.2
	0.2
	0.2

	 
	 
	 
	 
	 
	 
	 

	Totals
	3
	2.25
	3.35
	3.7
	2.75
	2.7




2.4 Sensitivity analysis. 

In this stage of the analysis some criteria are taken out of the table as after seeing the results from the previous weren’t satisfying enough to the individual. Also the individual came up with the idea that some of the criteria are not really essential to have. Therefore, the individual took the child lock and reputation out of the weighted score table and added more percentages instead to the water usage and energy criteria’s as that seemed to be more needed and reasonable. 
 

Table 5. Weighted criteria
	         Criteria
	Weighting
	

	Water use
	15%
	

	Energy
	20%
	

	Capacity
	10%
	

	Warranty
	5%
	

	Price
	30%
	

	Programmes
	5%
	

	Noise Level
	5%
	

	Colour Choice
	5%
	

	Digital Display
	5%
	

	 
	 
	

	Total
	100%
	



Next step is to calculate the weighted criteria scores and find out the results after eliminating some of the criteria’s. What was found out after the adjustments is that the results might have changed but the Essential dishwasher still has the highest score. Therefore, is the one that the individual will choose based on the weighted score results because even though the price is the lowest the results are better for the Essential dishwasher than for the most expensive one. 
	
	
	


Table 6. Weighted score
	
	
	
	
	

	
	Dishwasher
	Hotpoint
	Bosch
	Indesit
	Essentials
	Beko
	Miele

	
	Water use
	0.3
	0.1
	0.3
	0.3
	0.1
	0.3

	
	Energy
	0.4
	0.3
	0.4
	0.4
	0.3
	0.5

	
	Capacity
	0.4
	0.4
	0.5
	0.3
	0.4
	0.5

	
	Warranty
	0.05
	0.05
	0.25
	0.05
	0.05
	0.05

	
	Price
	0.9
	0.3
	0.6
	1.5
	1.2
	0.3

	
	Programmes
	0.25
	0.05
	0.25
	0.15
	0.15
	0.25

	
	Noise level
	0.15
	0.1
	0.2
	0.15
	0.15
	0.15

	
	Colour Choice
	0.15
	0.15
	0.05
	0.05
	0.05
	0.15

	
	Digital Display
	0.2
	0.1
	0.2
	0.2
	0.2
	0.2

	
	 
	 
	 
	 
	 
	 
	 

	
	Totals
	2.8
	1.55
	2.75
	3.1
	2.6
	1.5




2.5 Logistic scenario.

In the Logistics company the use of MCDA can be very supportive and error preventing when dealing with many scenarios. One of the scenarios one could think of is when decision making with regards to the green logistics.  Green logistics has rules similar to the classic logistics, but in addition to that it pays special attention to its impact on the environment as well as on the humanity. This filed of logistics require an application of good selection of strategy and planning especially towards the transport issues for example with the greenhouse gas emissions. The problems that are need to be taken to consideration when applying MCDA in this case scenario is to evaluate the influence of the transport on the environment. The likely stakeholders of this project would be the government and also engineering companies who are specialising in developing solutions to such projects.  

3 Conclusion

To reach the final conclusion one would say that the MCDA method is good but not perfect and sometimes this analysis could lead one to the wrong decision. However, when using this method, one should remember to do it multiple times so that the result is more accurate and give the solution one is looking for. 
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