

Multi criteria decision analysis is a tool that can be applied to a great number of complex decisions, the process itself is relevant to helping to resolve problems by using a number of  different variables and alternatives to arrive at a well-informed decision.(Belton and Stewart, 2010) define multi criteria data analysis as, a sequence of methodical approaches which looks at varying degrees of criteria to assist both individuals and businesses to make informed decisions. 

In the context of a business, multi criteria decision analysis can be applied in a multitude of different scenarios, within an engineering organisation it can be used within product design and manufacturing processes to determine the most appropriate materials for a specific task as well as addressing keyways of improving manufacturing procedures, this has been further exemplified by (Azevedo et al., 2013) through a case study on how multi criteria decision analysis was incorporated into the budgeting process of an engineering construction task to assess and determine the best materials for different tasks. Furthermore, (Ambrasaite, Barfod and Salling, 2011) describe how multi criteria decision analysis was effectively used in the major transport infrastructure planning for the Rail Baltic railway, as a way to compare the impact that the railway development would have on three criteria’s, business development, effect on tourism and the negative effect the development might have on the surrounding landscape.. In addition, (Reichelt and Peldschus, 2020) provides further insight to how multi criteria decision analysis was used within the a engineering environment in the form of a civil and environmental engineering case study which  is applied to establish the levels of risks associated in a civil and environmental engineering project. 

However, for the purpose of this essay, it will address how that multi criteria decision analysis can be applied within the context of the different sectors within the logistics industry. Moreover, it will later go on to further explain in painstakingly descriptive detail, the incremental process of  how multi criteria decision analysis can be a worked into a logistic based scenario as a way of coming to an informed decision.

Moveover,several published academic journals have expressed how that numerous sectors within the logistics industry have been able to benefit significantly through the effective use of multi criteria decision analysis.(Rajesh kr Singh et al) states that multi criteria decision analysis has played an important role in a company’s warehousing strategy within their supply chain. A vital element of this strategy, for many companies, is the problem of deciding a suitable warehouse location, to ensure that the rising costs that occur from the transfer of goods to customers via their warehouses are kept as low as possible. The correct positioning of a warehouse can yield numerous supply chain advantages in terms of increases in profitability and reductions in delivery times whilst simultaneously raising a company’s level of competitive advantage over their main competitors a critical determining factor for the overall success of their organisation. Furthermore,(Rezaei et al., 2019) critically explains how multi criteria has been integral and an effective instrument within the shipping sector to help resolve the complicated issues of facilitating the movement of containers within Europe’s shipping channel network. Another notable area within the logistics industry where multi criteria decision has been particularly prevalent is within reverse logistics, to elevate the problems that have been associated with waste management, (Achillas et al., 2013) provides further clarification on this matter explaining how that multi criteria decision analysis has been used with the many different waste streams as a way of locating new wate disposal sites, incineration plants and waste transhipment centres.

Within this section of the essay, it will provide a detailed example of how multi criteria decision analysis can be effectively incorporated into the purchasing of two new haulage trucks for an already established UK haulage company. By thorough research carried out by the company’s sales and finance department of many different truck manufacturers, the company has set aside a budget of £600,000 for the purchasing of these two haulage trucks. In addition, the company had also addressed a number of its key objectives proposed within the company’s mission statement that directly relate to the purchasing of the haulage trucks.

· To focus on reducing the company’s carbon footprint and carbon emissions to figure lower than 160mg which they are currently at. These subsequent changes will help the company to become carbon neutral by the year 2030
· Provide a better and more satisfying driving experience for their drivers by upgrading key features such as cab beds and seats
· To increase from two black haulage trucks to 20 in the next few years to be able to build a strong presence as a means to compete for contracts with other major transport companies within the UK and in the European marketplace 


With all of these company objectives considered, it was confirmed that the company have four main and viable truck options from the likes of  LDV, Volvo, Mercedes Benz and Man. Addressed in table 1  below, is a breakdown of all the associated criterions and associated values  against each haulage truck.







	Criteria/Lorrys
	Volvo 
	Mercedes Benz 
	LDV 
	Man 

	Cost of truck
	£245,000
	£250,000
	£280,000
	£300,000

	Miles per gallon
	7
	8
	9
	7

	C02 emissions
	159.4
	144.6
	140.7
	162.5

	Engine size
	14
	16
	13
	15

	Load capacity (tonnes)
	45
	46
	44
	42

	Colour
	Black
	Grey
	Blue 
	Black

	Gearbox transmission
	Automatic
	Manual
	Automatic
	Manual

	Year of  Manufacture
	2020
	2019
	2017
	2019

	Comfort 
	8
	7
	9
	5


Table 1 – Prospective lorry options and their relevant data



Table 1 shows the most important criteria’s that are most suitable in meeting the company’s objectives, they are cost of the vehicle, miles per gallon, emissions, engine size, load capacity, colour, gearbox transmission, year of manufacture and comfort. All of these criterions were chosen as deemed to be the most suitable for the company to achieve the goals set out within their mission statement.

Cost of the vehicle is important consideration for the company as they believe that the most costly or cheaper haulage truck is not always the best for purpose. Miles per gallon was appointed because the current company trucks were using in excess of between 15-20 mpg on most average trips, which is having been significantly impacting upon the running costs of  the fleet. Emissions was selected as a series of recent environmental reports carried out on their haulage trucks concluded that the company was emitting in excess of  200mg of greenhouse emissions on almost all of the current trips, such a  statistic need to be improved so the company remains on track to meeting their goal of becoming carbon neutral by 2030. Engine size was appointed to see if by having a either a smaller or larger engine would play a role in driving down the company’s soaring costs associated with excessive fuel consumption. Weighted load capacity was selected as the combined weight of the current trucks was plays dividends to impacting upon the company’s carbon footprint. Colour was appointed as it was suggested it could be a viable  marketing strategy to make their company logo more transparent to draw in  greater audiences which would hopefully bring out new business contracts. Gearbox transmission was brought forward as a consideration due to the opinions proposed by the company’s mechanics who stated that due to the excessive exertion forced upon the truck’s gearboxes throughout long haul journeys, they were having to conduct a significant amount of maintenance to resolve these issues, which has brought about an increase in maintenance costs. Year of manufacture was appointed to see if the yearly improvements in both product design and truck performance were actually significantly better than the trucks been produced in the previous years at reducing the costs of vehicle maintenance. Comfort was selected after a group discussion was carried with all current company drivers. They all had expressed concerns of having severe back pain on more than one occasion, that they believe was directly linked to poor quality and functionality of the truck’s current seats and cab beds. 
Once a statistical breakdown of each individual criterions was established, those criterions were further refined to determine which ones were not meeting the minimum standards set out by the company.as highlighted by table 1. The criteria scores were assigned at random, between 5 (very strongly preferred) 4 (strongly preferred) 3 (moderately preferred) and -5 (least preferred).For any of the criteria’s scoring a -5 they will have been deemed to of not met the minimal requirement. 

Table 2 - Assigned criteria scores
	Criteria
	5
	4
	3
	-5

	Cost of truck 
	£240,000 
	£256,000
	£280,000
	£300,000

	Miles per gallon
	15
	8
	11
	-

	C02 emissions (mg)
	<140
	141-150
	151-160
	>160

	Engine size
	14
	16
	13
	-

	Load capacity (tonnes)
	45
	46
	44
	44

	Colour
	Black
	Grey
	Blue 
	-

	Gearbox transmission
	Manual
	Manual
	Manual
	Manual

	Year of  Manufacture
	2020
	2019
	2018
	2016

	Comfort 
	8
	7
	9
	5



On closer inspection of table 2, we can see that two criteria’s have obtained a score of -5, the first of these criteria’s being a high rate of CO2 emissions (mg), the value highlighted in the table is greater than 160 which doesn’t coincide with the company’s directive of trying to deduce vehicle emissions  to aid  the company becoming carbon neutral by 2030.The second criteria to have received a score of -5 is comfort having only achieve a comfort rating of 5,such a figure doesn’t comply with the company’s mission  of ensuring that company drivers are as comfortable as possible when driving for extended periods of time.
	Criteria/Trucks
	Volvo 
	Mercedes Benz 
	LDV 
	Man 

	Cost of Truck
	5
	4
	3
	-5

	Miles per gallon
	5
	3
	4
	-5

	C02 emissions (mg)
	4
	3
	-5
	5

	Engine size
	3
	5
	-5
	4

	Load capacity (tonnes)
	4
	5
	3
	-5

	Colour
	5
	4
	3
	5

	Gearbox transmission
	5
	5
	5
	5

	Year of manufacture
	5
	4
	-5
	-5

	Comfort 
	4
	3
	5
	5




Table 3 – Criteria scores for each haulage truck
By looking in depth at the criteria scores that have been calculated in table 3, it can be seen that the LDV truck has received three scores of -5 for C02 emissions and engine size, and year of manufacture, whilst the Man truck has obtained three scores of -5 for vehicle cost, miles per gallon, load capacity and year of manufacture. As the criteria scores do not directly match the specific requirements set out by the company’s mission statement the LDV and Man truck will be removed from the selection process. 


The next analytical process that the company carried out was to apply a weighted percentage to each criterion that the company felt was the most important. The weighted percentages the company assigned were 20 % for cost of truck,10% for miles per gallon,20% for emissions,10% for engine size, load capacity 10%,colour 5%,gearbox 10%,year 5% and finally comfort at 10%.The final procedure to be conducted was to take the criteria weighting percentage and to multiply it by the scores of each criteria score assigned to each haulage truck. Once that was carried out the weighted scores were totalled up to reveal that the Volvo haulage truck was considered to be the best option for the haulage company with an overall score on 4.4 against the Mercedes Benz’s score of 3.9 as highlighted in table 4.



Table 4 - Importance weighting applied to determine overall results
	Criteria/Trucks
	Volvo 
	Mercedes Benz 
	Weighting percentage

	Cost of truck
	1
	0.8
	20%

	Miles per gallon
	0.5
	0.3
	10%

	C02 emissions (mg)
	0.8
	0.6
	20%

	Engine size
	0.3
	0.5
	10%

	Load capacity (tonnes)
	0.4
	0.5
	10%

	Colour
	0.25
	0.2
	5%

	Gearbox transmission
	0.5
	0.5
	10%

	Year of manufacture
	0.25
	0.2
	5%

	Comfort 
	0.4
	0.3
	10%

	Total 
	4.4
	3.9
	100%




Through further observation, the haulage company decided that the criteria colour was no longer deemed as being as an important requirement to the company’s overall image and considered that emissions had a much greater level of importance to them. So, sensitivity analysis was applied to remove colour as a criterion and then the reassign the weighting percentage for colour to the weighting percentage of emissions. From this, the haulage company were able to confirm in greater detail whether the Volvo truck was still the preferred option for them over the Mercedes Benz.

	Criteria/Trucks
	Volvo 
	Mercedes Benz 
	Weighting percentage

	Cost of truck
	1
	0.8
	20%

	Miles per gallon
	0.5
	0.3
	10%

	C02 emissions (mg)
	1
	0.75
	25%

	Engine size
	0.3
	0.5
	10%

	Load capacity (tonnes)
	0.4
	0.5
	10%

	Colour
	0
	0
	0

	Gearbox transmission
	0.5
	0.5
	10%

	Year of manufacture
	0.25
	0.2
	5%

	Comfort 
	0.4
	0.3
	10%

	Total 
	4.35
	3.85
	100%





Further examination of table 5 still confirms that even with the increased weighting percentage of 5% for emissions the Volvo is still considered to be the best option available to the haulage company with a total score of 4.35 against the Mercedes Benz score of 3.85. 

Overall, it may be said that the inclusion of multi criteria decision analysis plays a fundamentally important role within the logistics industry to make informed decisions. Nevertheless, logistics businesses should not be naïve on their approach, as such decisions should not be assumed as being definitive as it is apparent that within everyday scenarios all decisions are very much subjective and are open to interpretation, as quickly as a decision can been made it too can be changed within an instance. 
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