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1. Introduction

During multi-criteria decision analysis (MCDA) was developed and at the
latter part of the 19" century reference can be made to the concept of efficiency. In the
1940s, John Von Neumann and Oskar Morgenstern conducted work on anticipated utility
theory, alongside the work by Bernard Roy in the 1960s on outranking relations, upon which
today’s MCDA originated. MCDA delivers a methodical style for grading various options,
against an assortment of decision criteria, and weighting them to grade the options and
thus identify the best option.

There are different types of stakeholders in businesses and the role and impact they have
can vary according to the duties set when the business is established. “Businesses tend to
value stakeholders because of the unique benefits they can bring to the way a company is
managed, by the expertise their workforce provides or the ability of individuals to generate
capital investments to secure the long-term growth of the business” (Upcounsel, 2019).

Hawker Siddeley Switchgear Ltd is used in this report as a logistics scenario to which Multi-
Criteria Decision Analysis could be applied to determine the most efficient vehicle to use to
benefit from an in-house logistics department.




2. Main Body

2.1 — What is Multi-criterial decision analysis?

“Multi-criteria decision analysis (MCDA) provides a systematic approach for ranking
adaptation options against a range of decision criteria. The various criteria can be weighted
to reflect the relative importance of different criteria. The weighted sum of the different
chosen criteria is used to rank the options. MCDA allows the consideration of both
guantitative and qualitative dhe ranking of options” (Angelis and Kanavos, 2017,
P137).

An example would demonstrate how MCDA is adept at contemplating elements such as,
equity, and permitting, in adaptation, qualitative characteristics, including urgency.

It is possible to direct MCDA towards the analysis of alternate adaptation approaches or
aimed at singular projects or investment judgements. MCDA is particularly appropriate in
situations where an amalgamation of qualitative and quantitative data is required to be
deliberated on when classifying adaptation interventions. Also, MCDA promotes
participation with stakeholders as their preferences, when weighing and scoring criteria, is
taken into consideration. In order to assess how the benefits of alternative adaptation
options differ in different situations, MCDA does not focus on specific improbabilities, but
will lean towards working on singular situations. Incorporating criteria to evaluate the
functioning of options verses uncertainty can be included in this situation. However, this
process ensures that the consideration of improbability is qualitative.

2.2 - Key strengths and weaknesses of multi-criteria decision analysis

Significant strengths of multi-criteria decision analysis include the deliberation of a range of
criteria, even if quantification is demanding or restricted. MCDA can be a clear, easy process
conducted at reduced financial output in a restricted timeframe and it delivers a defined
framework for the amalgamation of stakeholder inclinations and specialist judgement.

Possible weaknesses of utilising MCDA include subjectivity can be elevated, providing
dependable scores can be problematic and the analysis of improbability can be qualitative.




3.1 - What is a stakeholder?

“A stakeholder is a person, group or organization that has interest or concern in an
organizatioeholders can affect or be affected by the organization's actions, objectives
and policies” (Businessdictionary, 2019).

A stakeholder will often be an investor in a businesstakeholder actions regulate the
result of the businesses choices. Stakeholders can be't o iness employees, and therefore,
have an incentive and a personal investment in the success of the business. Alternatively,
stakeholders could be business partners who depend on the success of the business to
ensure an effective supply chain. Ultimately, businesses adopt alternative, suitable attitudes
to stakeholders and the part stakeholders take in a business can vary according to the duties
set when the business is established.

3.2 — Internal and external stakeholders

There are two types of stakeholders, internal and external. The amount of authority they
have and their role within the success of the business can adapt, reliant on a range of issues
including public perceptions of the business.

“Internal Stakeholders are those parties, individual or group that participates in the
management of the company. They can influence and can be influenced by the success or
failure of the entity because they have vested interest in the organisation. Primary
Stakeholders is the second name of the internal stakeholders” (Keydifferences, 2019).

Internal stakeholders have a major impact on a business. These stakeholders focus on
delivering services to the business and are knowledgeable about internal affairs. Internal
stakeholders include employees, directors, managers, owners and investors, who are
therefore influenced by for example, the performance and profitability of the business.

“External Stakeholders are those interested parties, who are not a part of the management,
but are indirectly affected by the work of the company. They are the outside parties which
form part of the business environment. They are also known as Secondary Stakeholders.
They are the users of financial information of the company, in order to know about its
performance, profitability, and liquidity” (Keydifferences, 2019].

Although the actions of a business effect external stakeholders, they do not actually take
any part in the daily activities of the business or have no knowledge of internal affairs.
External stakeholders include, customers, suppliers, competitors and society, who deal
purely with the business on an external basis.




3.3 - Advantages and disadvantages of stakeholders

“Businesses tend to value stakeholders because of the unique benefits they can bring to the
way a company is managed, by the expertise their workforce provides or the ability of
individuals to generate capital investments to secure the long-term growth of the business”
(Upcounsel, 2019).

One of the most common benefits stakeholders bring to a business is business experience.
These stakeholders, usually a member of a board of directors, have demonstrated
successful business management with other companies or may have forged beneficial
business relationships. These stakeholders are not part of the daily operations in a business
but they are an integral part of the management team and, for example, plan for future
success.

Another benefit a stakeholder can have for a business is business acumen, as they offer
support and direction in difficult situations. Unlike board members, who plan long term,
these stakeholders demonstrate expertise when dealing with any present-day situations.

A further advantage of a stakeholder can be the ability to anticipate potential problems, as
they frequently bring different levels of experience from a range of different backgrounds.
This often enables them to see something that the business manager may have missed. For
example, a stakeholder who is also an accountant could predict possible financial issues.

Although stakeholders play an integral part in securing success for a business, they can also
be an obstacle on processes for a range of reasons. Stakeholders can sometimes block
progress, due to being cautious of fast paced change, especially in relation to technological
and communication innovations.

Another obstacle on progress can be stakeholders fearing failure, often, for example, as a
result of ineffective communication whereby recent developments are not known to all.

In addition, stakeholders could be representing their own interests, particularly common
with external stakeholders. For example, a political stakeholder may expect reciprocal
support and an internal stakeholder such as a financial investor, may fear losing personal
money and so object to a company’s growth.

4.1 - Carrying out Multi-Criteria decision analysis

In the field of logistics, the multi-criterial decision analysis approach is commonly utilised
and a complex approach is usually expected in transport projects.

A transport scenario, to which the multi-criteria decision analysis method could be applied,
can be found at Hawker Siddeley Switchgear Ltd. “Hawker Siddeley Switchgear provides
medium voltage electrical switchgear to thousands of customers around the world, offering
switchgear solutions, not only to electrical distribution utilities but also to individual public
and private sector end user organisations, operating in a variety of settings” (HSS-Ltd, 2019).




As Hawker Siddeley Switchgear Ltd, a manufacturing company, is growing and expanding,
delivering products to growing numbers of customers globally becomes an ever-greater
logistical challenge. Currently, the company utilises the services of a third-party logistics
provider, thereby benefitting from time saved in one area, which can then be directed on
other aspects of the company. However, Hawker Siddeley Switchgear have recently seen an
increase in customer complaints regarding late deliveries, which have occurred as a result of
their lack of control over logistical operations. This issue has a negative impact on both
internal and external stakeholders, and, as a result, the company are investigating the
benefits of developing an in-house logistics department.

Hawker Siddeley Switchgear Ltd would use the multi-criteria decision analysis methods to
determine the most efficient vehicle to use to benefit from an in-house logistics
department. The current third-party logistics provider uses hiab vehicles for transportation,
as a large percentage of goods are often delivered to sites with difficult access points, such
as, through substation doors. Hiab vehicles are used in this instance to ensure health and
safety regulations are met, as for example, using a forklift could be dangerous due to the
weight of goods. In addition, a crane would need to be hired to lift the switchgear off the
pallet, thus accruing additional cost for the customer.

Both internal and external stakeholders are involved with this project, as they will have a
major influence on the direction the project takes, and its ultimate success or failure.
Identifying all likely stakeholders initially is important, as developing a strategy to manage
these stakeholders is the key to success of the project based on developing an in-house
logistics department for Hawker Siddeley Switchgear Ltd. This will avoid any delays, as early
identification of stakeholders will ensure their involvement from the outset, guarantee their
support and ensure they comprehend the advantages of the project.

In some instances, although the project is deemed completed and the customer has
accepted all delivered goods, if any stakeholders are dissatisfied, the project is not
successfully completed. Therefore, ensuring all stakeholders are satisfied results in a
successful project as all objectives are met.

Hawker Siddeley Switchgear have made the decision to carry out multi-criterial decision
analysis, and identified the stakeholders involved, as the first stage in the project to develop
an in-house logistics department. The next stage in the process would be to identify the
relevant criteria to assess the options against and then establish the weighting of the
criteria. This operation will produce, in the ultimate decision, the comparative importance
of each criteria. Substantial prominence in the objectives is the effect of more heavily
weighted objectives. To establish or endorse the weights, stakeholder involvement is used.
However, in every instance the weightings should total a hundred percent. The tables below

demonstrate into which criteria weightings were placed.\-
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(Figure 1. Jodi Emanuelli, 2019)

The information in the above tables, highlight that a larger portion of the weighting wash
placed on load capacity and height, due to a varied product range with weights and heigh
fluctuating. For Hawker Siddeley Switchgear to transport and deliver all product ranges to
customers, a hiab vehicle is required with the relevant capacity required and the height
being above the height of the tallest product. It should be noted that criteria and weightings
are personal to the decision makers carrying out the project, as for example, height may be
more relevant a factor to some than others. However, the results produced on the
weightings would be negotiated with involved in the project, until the agreed percentage is
met.

When the weightings are agreed, the next stage of MCDA is to calculate a criteria score, as
shown in the table below. “Each criterion is given a scale, this can either be as a quantitative
metric (e.g. costs), or for qualitative metrics, a range (e.g. 1 to 5)” (Communitiesgovuk,
2019). This procedure can be conducted through stakeholder involvement or analysis.

>=2016 2015 2014 2013 <2012
<=100000 1000001-200000 200001-300000 300001-400000| >=400001
>=15 14 13 12 <=11
>=8 7 6 5 <=4
>= 5 4 3 <=
>=9 8 7 6 <=5
>6 5 4 3 <=2
Yes No
<15000 15001-20000 20001-25000 25001-29000 >29001

(Figure 2. Jodi Emanuelli, 2019)

When the criteria have been scored, the results based on those scores can be seen. Which
hiab vehicle would score the highest and the differences in scores between the three
vehicles are highlighted in the table below.




Criteria Sania 380 114G lveco 75 E17 Mercedes-Benz 2533L
Model year 1 4 3
Mileage 1 4 3
Load Capacity (Tonnes) 2 5 5
Bed length (m) 5 5 5
Height (m) 3 5 5
Crane Reach (m) 5 5 5
Max crane lift (Tonnes) 4 4 5
Telematics 3 5 3
Price 3 1 2
Total 27 38 36

(Figure 3. Jodi Emanuelli, 2019
B 6

When the scores have been calculated, the Iveco 75 E17 has the highest score of thirty-
eighly followed by the Mercedes-Benz 2533L with a score of thirty-six. This is a
favoUrdB#e outcome for Hawker Siddeley Switchgear, as the bed length and the height are
essential attributes the business is seeking.

E 8
4.2 - Importance weighting

The next stage of Multi-criterial decision analysis involves adding the importance weighting
to the percent set on each criterion. It is necessary, at this stage, to multiply the importance
weighting times the criteria score. The table below shows that after the weightings have
been applied, the Inveco 75 E17 remains the highest. However, it should be noted that in
some cases, during the calculation, the vehicle at the highest point could differ.

Criteria | Sania 380 114G Iveco 75 E17 Mercedes-Benz 2533L
Model year 0.1 0.4 03
Mileage 0.1 0.4 0.3
Load Capacity (Tonnes) 0.3 0.75 0.75
Bed length (m) 0.5 0.5 0.5

Height (m) 0.6 1 1

Crane Reach (m) 0.5 0.5 0.5
Max crane lift (Tonnes) 04 0.4 0.5
Telematics 0.15 0.25 0.15
Price 0.3 0.1 0.2
Total 2.95 43 4.2

(Figure 4. Jodi Emanuelli, 2019)

The next stage of MCDA is to conduct a sensitivity analysis, to identify whether the hiab
vehicles will be sensitive to any changes that result when criteria are dropped. It is at this
stage of the process that the decision of what to remove from the criteria is made.
Consideration needs to be given to similar criteria and the possible impact, if any, this would
have on the results. It should be noted that if any criteria are removed, the importance
weighting of that criteria needs to be re-allocated to the other criteria and the overall score
remain totalling one hundred percent.




Further analysis highlighted that the bed length and crane reach could be discounted, as
both had the same score. When the bed length and crane reach were removed from the
calculation, the twenty percent scored was re-allocated. It was decided to allocate ten
percent extra to mileage and ten percent extra to height. This decision was based on
possible mileage issues, such as, major fluid leakages and engine damage being covered.
The decision to allocate the additional percentage to height, as mentioned earlier, was due
to the great range of product height.

Criteria Sania380114G] _ Iveco 75E17 __ |Mercedes-Benz 25331
Model year 0.1 0.4 0.3
Mileage 0.2 0.8 0.6
Load Capacity (Tonnes) 0.3 0.75 0.75
Bed length (m)
Height (m) 0.9 1.5 15
Crane Reach (m)
Max crane lift (Tonnes) 0.4 0.4 0.5
Telematics 0.15 0.25 0.15
Price 0.3 0.1 0.2
Total 2.35 4.2 4

(Figure 5. Jodi Emanuelli, 2019)

The above table demonstrates that after applying the additional percentages to the chosen
criteria, and completing the sensitivity analysis for a second time, there was no change.
Again, in some cases after carrying out the process, it is possible that the vehicle with the
highest score would remain unchanged.

At this stage, consideration was given to which other criteria could be removed with
reduced impact. The maximum crane lift criteria were removed, as there was similarity in
the criteria scores, and the additional ten percent weighting was re-allocated to mileage.
However, again there was no change, as the Iveco 75 E17 scored the highest.

Criteria Sania380114G|  Iveco 75E17  |Mercedes-Benz 2533
Model year 0.1 0.4 0.3
Mileage 0.3 1.2 0.9
Load Capacity (Tonnes) 0.4 1 1
Bed length (m)
Height (m) 0.9 15 15
Crane Reach [m)
Max crane lift (Tonnes)
Telematics 0.15 0.25 0.15
Price 0.3 0.1 0.2
Total 2.15 4.45 4.05

(Figure 6. Jodi Emanuelli, 2019)

Therefore, the information demonstrates that, using the chosen criteria, the Iveco 75 E17 is
the most efficient and effective vehicle for Hawker Siddeley Switchgear to purchase when
establishing an in-house logistics department. The sensitivity analysis has shown that the
product is not sensitive to any changes in certain criteria, or different weightings. The stages
can be repeated until the required model is procured.




Conclusion

A transport scenario, to which the multi-criteria decision analysis method could be applied,
can be found at Hawker Siddeley Switchgear Ltd. This report demonstrates that by applying
Multi-Criteria Decision Analysis, and identifying the likely stakeholders in a project, Hawker
Siddeley Switchgear Ltd are investigating and planning to make positive changes to their
business operations, by changing from using the services of a third-party logistics provider,
to developing an in-house logistics department.

In conclusion, the tables contained in this report establish that, by using the MCDA
methods, Hawker Siddeley Switchgear Ltd can determine the most efficient vehicle to
purchase to benefit from an in-house logistics department and identify internal and external
stakeholders to ensure their involvement from the outset.
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MCDA

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

Grade
RIL 21
K&U 28
Analysis 24
Prac
/1 OO Skill 7

Total 80

Slow start, ended well.

PAGE 1

PAGE 2

PAGE 3

QM Citation Needed
Cite Source:
Please use the link below to find links to information regarding specific citation styles:
http://www.plagiarism.org/plag_article_citation_styles.html

PAGE 4
QM Good
Good
PAGE 5
’ Comment1 | == K&USubject

No organisation = no stakeholder(s)?

’ Comment 2 | s Analysis



PAGE 6

Often? What about the impact of an organisation's activities on the general public?

Comment3 | = K&USubject
Not merely an incomplete assessment of the type but wasting valuable wordcount.

PAGE 7

PAGE 8

Comment4 | i K&USubject

You have taken a VERY long time to get here. At best your discussion of stakeholders is
largely unnecessary and certainly tedious.

PAGE 9

Comment 5
Bed length?

ez Analysis

®
®

PAGE 10

Comment 6 | s Skills Prof P

It's a table not a figure and there is no need to 'reference'it. If you feel the need you write

Source: Author.

Comment 7 | = Skills Prof P
38. Works for me. And easier to write.

Comment 8 | = Analysis
So not load capacity then? | can see the slip - you're being teased and | suspect that an
earlier daft was indeed focussed on height and load

PAGE 11

PAGE 12

PAGE 13




RUBRIC: BACHELOR'S ASSESSMENT CRITERIA

RES-INF LIT Very Good 60-
69%

Research-informed Literature. Extent of research and/or own reading, selection of credible sources,
application of appropriate referencing conventions

OUTRIGHT FAIL 0-  Little or no evidence of reading. Views and findings unsupported and non-
29% authoritative. Referencing conventions largely ignored.

UNSATISFACTORY  Poor evidence of reading and/or of reliance on inappropriate sources, and/or
30-39% indiscriminate use of sources. Referencing conventions used inconsistently.

SATISFACTORY 40- References to a limited range of mostly relevant sources. Some omissions and minor
49% errors. Referencing conventions evident though not always applied consistently.

GOOD 50-59% Inclusion of a range of research-informed literature, including sources retrieved
independently. Referencing conventions mostly consistently applied.

VERY GOOD 60-69% Inclusion of a wide range of research-informed literature, including sources retrieved
independently. Selection of relevant and credible sources. Very good use of
referencing conventions, consistently applied.

EXCELLENT 70-79% A comprehensive range of research informed literature embedded in the work.
Excellent selection of relevant and credible sources. High-level referencing skKills,
consistently applied.

EXCEPTIONAL 80-  Outstanding knowledge of research-informed literature embedded in the work.
100% Outstanding selection of relevant and credible sources. High-level referencing skills
consistently and professionally applied.

SCALE 8

K & U SUBJECT Exceptional
80-100%

Knowledge and Understanding of Subject. Extent of knowledge and understanding of concepts and
underlying principles associated with the discipline.

OUTRIGHT FAIL 0-  Major gaps in knowledge and understanding of material at this level. Substantial
29% inaccuracies.

UNSATISFACTORY  Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
30-39%

SATISFACTORY 40- Evidence of basic knowledge and understanding of the relevant concepts and
49% underlying principles.

GOOD 50-59% Knowledge is accurate with a good understanding of the field of study.

VERY GOOD 60-69% Knowledge is extensive. Exhibits understanding of the breadth and depth of
established views.



EXCELLENT 70-79%

EXCEPTIONAL 80-
100%

SCALE 8

ANALYSIS

Excellent knowledge and understanding of the main concepts and key theories. Clear
awareness of challenges to established views and the limitations of the knowledge
base.

Highly detailed knowledge and understanding of the main theories/concepts, and a
critical awareness of the ambiguities and limitations of knowledge.

Excellent 70-
79%

Analysis. Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection;
organisation of ideas and evidence.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-

49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-79%

EXCEPTIONAL 80-

100%

SCALE 8

PRAC APP&DEPL

Unsubstantiated generalisations, made without use of any credible evidence. Lack of
logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse,
synthesise or evaluate.

Some evidence of analytical intellectual skills, but for the most part descriptive.
Ideas/findings sometimes illogical and contradictory. Generalised statements made
with scant evidence. Conclusions lack relevance.

Evidence of some logical, analytical thinking and some attempts to synthesise, albeit
with some weaknesses. Some evidence to support findings/ views, but evidence not
consistently interpreted. Some relevant conclusions and recommendations, where
relevant.

Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or
abstract data and situations without guidance. An emerging awareness of different
stances and ability to use evidence to support the argument. Valid conclusions and
recommendations, where relevant.

Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and
sustain persuasive arguments, and to review the reliability, validity & significance of
evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.

Thoroughly logical work, supported by evaluated evidence. High quality analysis,
developed independently or through effective collaboration. Ability to investigate
contradictory information and identify reasons for contradictions. Strong, persuasive,
conclusions, justifiable recommendations.

Exceptional work; judiciously selected and evaluated evidence. Very high quality
analysis, developed independently or through effective collaboration. Ability to
investigate contradictory information and identify reasons for contradictions. Highly
persuasive conclusions.



Practical Application and Deployment. Effective deployment of appropriate methods, materials, tools and
techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or
contexts; formulation of innovative and creative solutions to solve problems.

OUTRIGHT FAIL0-  Limited or no use of methods, materials, tools and/or techniques. Little or no
29% appreciation of the context of the application.

UNSATISFACTORY  Rudimentary application of methods, materials, tools and/or techniques but without
30-39% consideration and competence. Flawed appreciation of the context of the application.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of well established

49% methods, materials, tools and/or techniques. Basic appreciation of the context of the
application.
GOOD 50-59% A good and appropriate application of standard methods, materials, tools and/or

techniques. Good appreciation of the context of the application, with some use of
examples, where relevant.

VERY GOOD 60-69% A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive use of
examples, where relevant. Evidence of some innovation and creativity.

EXCELLENT 70-79% An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, with extensive use of relevant
examples. Application and deployment extend beyond established conventions.
Innovation and creativity evident throughout.

EXCEPTIONAL 80-  Outstanding levels of application and deployment skills. Assimilation and development
100% of cutting edge processes and techniques.

SCALE 8

SKILLS PROF P Very Good 60-
69%

Skills for Professional Practice . Demonstrates attributes expected in professional practice including:
individual initiative and collaborative working; deployment of appropriate media to communicate (including
written and oral); clarity and effectiveness in presentation and organisation.

OUTRIGHT FAIL0- Communication media is inappropriate or misapplied. Little or no evidence of
29% autonomy in the completion of tasks. Work is poorly structured and/or largely
incoherent.

UNSATISFACTORY  Media is poorly designed and/or not suitable for the audience. Poor independent or
30-39% collaborative initiative. Work lacks structure, organisation, and/or coherence.

SATISFACTORY 40- Can communicate in a suitable format but with some room for improvement. Can work
49% as part of a team, but with limited involvement in group activities. Work lacks
coherence in places and could be better structured.

GOOD 50-59% Can communicate effectively in a suitable format, but may have minor errors. Can
work effectively as part of a team, with clear contribution to group activities. Mostly



coherent work and is in a suitable structure.

VERY GOOD 60-69% Can communicate well, confidently and consistently in a suitable format. Can work
very well as part of a team, with very good contribution to group activities. Work is
coherent and fluent and is well structured and organised.

EXCELLENT 70-79% Can communicate professionally and, confidently in a suitable format. Can work
professionally within a team, showing leadership skills as appropriate, managing
conflict and meeting obligations. Work is coherent, very fluent and is presented
professionally.

EXCEPTIONAL 80-  Can communicate with an exceptionally high level of professionalism. Can work
100% exceptionally well and professionally within a team, showing advanced leadership
skills. Work is exceptionally coherent, very fluent and is presented professionally.

SCALE 8
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