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[bookmark: _Toc8395083][bookmark: _Toc8395248][bookmark: _Toc8395734][bookmark: _Toc8395890][bookmark: _Toc8395987]1.0 Introduction

On the 23rd of June 2016, the UK held a nationwide referendum which would determine if the United Kingdom would stay or leave the European Union. The results were as followed; Leave: 51.9%, Remain: 48.1%, these results concluded that article 50 (Brexit) would be implemented and The United Kingdom would leave the European Union. On the 11th of April 2019 the UK Government decided that due to the lack of established trade deals they are going to extend the Brexit process till the 31st of October 2019, which in turn should prevent a no deal Brexit scenario.

This report will look at some of the methodologies used when gathering information and data on the UK’s transportation and supply chain industry with respect to a no deal Brexit scenario. This report will specifically focus on; understanding the question that is being asked, data collection methods alongside how this data is analysed.
According to Dr Roslyn Cameron of Deakin University “In general, mixed methods research represents research that involves collecting, analysing, and interpreting quantitative and qualitative data in a single study or in a series of studies that investigate the same underlying phenomenon.” (Cameron, 2015)











2.0- [bookmark: _Toc8395084][bookmark: _Toc8395249][bookmark: _Toc8395735][bookmark: _Toc8395891][bookmark: _Toc8395988]Research question
Before you can determine what methodology you should use to address a problem, you must compile a hypothesis of which the research is going to be conducted around. The question that is being addressed in this assignment is, what are the implications to supply chains and transportation IF UK exists the EU with No Deal. To figure out what methodology to use, firstly deconstruct the question that is being asked using the 5W’s, which is a common writer’s technique. The 5W’s is as follows with regards to the given question;

Who- Who within the supply chain and transportation industry is going to be affected by the UK leaving the EU under a no deal scenario?
What- what are the implications to the UK’s transportation and supply chains if the UK leaves the EU under a no deal scenario?
Where- Where is going to be affected due to the UK leaving the EU under a no deal scenario?
When- When is the UK’s transportation and supply chains going to be affected by a no deal scenario?
Why- (In this scenario this is the question) - why is the supply chain and transportation industry going to be affected by the UK leaving?

Addressing the differences between these 5W’s can alter the way research is carried out. For example, given the question in this scenario is ‘what are the implications to supply chains and transportation IF UK exists the EU with No Deal’ The asker can specifically focus in on certain aspects of the question. For example, ‘Who is going to be affected?’ is an implication that needs to be considered due to the humane element involved with a Brexit scenario.


















[bookmark: _Toc8395085][bookmark: _Toc8395250][bookmark: _Toc8395736][bookmark: _Toc8395892][bookmark: _Toc8395989]3.0- Research methodology
When undertaking a research-based task, one must understand what type of data they would like to obtain. This part of the paper will explain the difference between quantitative and qualitative data and provide an example related to the question asked.

[bookmark: _Toc8395086][bookmark: _Toc8395251][bookmark: _Toc8395737][bookmark: _Toc8395893][bookmark: _Toc8395990]-Quantitative
The first methodology that is being investigated, is the quantitative research methodology. Quantitative research data is based on a numerical value. An example question incorporating a quantitative methodology could be, ‘How often do you watch the news on average per week?’ The way this question is worded would almost definitely provide a numerical answer.

In an article titled ‘Thinking about Social Theory and Philosophy for Information Systems’ Allen S. Lee defines a positive paradigm “as one in which theory is typically provided as a set of related variables express by some form of formal logic, proven empirically to be significant.” (Lee, 2004)

The quantitative research methodology has a positivist paradigm philosophy (realistic assumption), meaning, most questions incorporating this methodology are based on real life scenarios and can be answered within a scope of answers. For example, using the question previously asked, the interviewee could only provide a random answer ranging between nil and realistically, 50 times per week. In this example, a closed loop question has been asked thus the question would be answered with one number or word.

-Qualitative 
The Qualitative research methodology is based on a worded answer rather than a numerical based answer as seen in the previous quantitative methodology. There is a certain interpretivist philosophical element surrounding the qualitive research methodology, meaning that the interviewee would have to have a certain interest in the subject to give a conclusive answer. Research methodology.net states that the “Interpretivist approach is based on naturalistic approach of data collection such as interviews and observations. Secondary data research is also popular with interpretivism philosophy.” (Researchmethodology.net, n.d) 

A typical qualitative methodology-based question could be “Do you know what the implications to the transportation and the supply chain industry if the United Kingdom leaves the European Union under a No-deal scenario?” As stated before, to have a conclusive answer to this sort of question the interviewee must have a certain knowledge of the subject in which the question is based upon.


[bookmark: _Toc8395087][bookmark: _Toc8395252][bookmark: _Toc8395738][bookmark: _Toc8395894][bookmark: _Toc8395991]-Multi-method methodology
The term multi-method doesn’t refer to only a quality and quantity paradigm (qual-quan) but can also use both a quality-quality (qual-qual) paradigms or quantity-quantity (quan-quan) paradigms. In simplistic terms, when assessing data collected from the interview, the asker can take the results from both a worded and a numerical answer to formulate a better understanding of the subject in which the question revolves around. A prime example of this is can be seen when the asker questions the interviewee ‘On a scale of 1-10, how impressed are you by the Brexit negotiations so far to this date?’ alongside a question such as, ”Do you know what the implications to the transportation and the supply chain industry if the United Kingdom leaves the European Union under a No-deal scenario?”. This will provide the asker with a more in-depth total answer when evaluating results as he has both a qualitative and quantitively based final conclusion.

Although Multi-method research methodologies are often successful under stringent paradigm-based questions, if the questions were too broad, the asker would not be able to make a correlation between the qualitative and quantitative based answers thus making the qual-quan final answer irrelevant.

Please note that there is a distinct difference between multi-method and mixed method methodologies. The mixed-methodology refers to the use of both quality and quantity-based paradigms analysis.

















[bookmark: _Toc8395088][bookmark: _Toc8395253][bookmark: _Toc8395739][bookmark: _Toc8395895][bookmark: _Toc8395992]4.0- Types of data collection
[bookmark: _Toc8395089]
[bookmark: _Toc8395254][bookmark: _Toc8395740][bookmark: _Toc8395896][bookmark: _Toc8395993]-Primary data 
Best described by the Oxford Dictionary of Marketing, primary data is described as the “Techniques of original data collection or research direct from the target respondents. primary research is different from secondary research in that secondary research uses data or research that has already been collected. Primary research includes qualitative and quantitative research.” (Doyle, 2011).

Primary data collection is the collection of data first hand and not using a source that has been previously completed or constructed by another party. Primary data collection methods could include; surveys (qualitative paradigm), interviews, questionnaires (Quantitative paradigm) and focus groups.

Although primary data can provide a more accurate and question specific answer, the task of collecting the raw data itself can take a much longer time than using reliably sourced secondary data. Normally when conducting analysis surrounding the question, the asker would compare raw primary data to its secondary data counterpart.

[bookmark: _Toc8395090][bookmark: _Toc8395255][bookmark: _Toc8395741][bookmark: _Toc8395897][bookmark: _Toc8395994]-Secondary data
 Secondary data is data that has already been collected by a third-party source. Some examples of secondary data could be; Articles, Publications, secondary interviews, reports.

Although using secondary data is a quicker method to obtain material, it can be subject to various different problems, one of which being the validity of the data. Due to the data being collected by another party, the results may incorporate a certain element of bias. 

There are however some advantages to using secondary data, this is that secondary data can support hypothesis theory using raw primary data, in other words, this secondary data can be compared to the raw primary data to prove that the data obtained mirrors that of another test. 

[bookmark: _Toc8395091][bookmark: _Toc8395256]




[bookmark: _Toc8395742][bookmark: _Toc8395898][bookmark: _Toc8395995]5.0- Analysis techniques 
There are four key types of analysis techniques that can be used whilst observing collected primary and secondary data. This section of the paper will look at each type of analysis technique and explain the difference.
1. Regression Analysis-

Regression analysis incorporates the use of forecasting and predictions. In an article posted on sisense.com, Dana Liberty says “Regressions measure the relationship between a dependent variable (what you want to measure) and an independent variable (the data you use to predict the dependent variable). While you can only have one dependent variable, you can have a nearly limitless number of independent ones. Regressions also help you uncover areas in your operations that can be optimized by highlighting trends and relationships between factors.” (Liberty, 2019)
2. Hypothesis Testing-

Hypothesis testing’s meaning is unambiguous, the meaning being that the results are just compared to the stated hypothesis. An example of this could be that the asker stated in the hypothesis that ‘at least 70% of people who are asked this question would reply 5 or more on a scale of one to ten,’ and 80% of the people answered a 5 or more to the question being asked it would prove that the hypothesis previously stated was correct. 
3. Monte Carlo Simulation-

Monte Carlo Simulation is best described again by Dana Liberty’s article, she states “Monte Carlo simulations use probability modeling to help predict risk and uncertainty. To test a hypothesis or scenario, a Monte Carlo simulation will use random numbers and data to stage a variety of possible outcomes to any situation based on any results.” (Liberty, 2019) 

Monte Carlo simulation works by modeling the possible outcomes of the test. The asker can then alter some of the variables prior to the investigation, thus preventing the risk of an anomaly being present in the result.
4. Content Analysis-

Content analysis is used when analysing qualitative data. The theory behind content analysis is very simplistic in that it puts set data into corresponding groups. An example of this could be sorting through 30 interview notes and selecting those that are similar. Content analysis can be used to show areas that need improving. Although content analysis is mainly used in project-based practices, it can also be used when assessing open-ended surveys and interviews.


[bookmark: _Toc8395092][bookmark: _Toc8395257][bookmark: _Toc8395743][bookmark: _Toc8395899][bookmark: _Toc8395996]6.0 Sampling Methods
[bookmark: _GoBack]The term sampling group means the people that are going to be involved within the research. It is imperative that these people (also known as participants) are being honest when answering questions, this is to exclude any potential for a bias or swayed result. To reduce the risk of an anomalous result a target audience of participants should be selected prior to the investigation, this is done to not only reduce the time taken to gather information, but to also reduce overall costs of the investigation.  Examples of target audience could be anything from a group of 30 male teenagers aged between thirteen and nineteen years old, to a group of 30 elderly females aged between 80 and 100 years old, as long as all of the participants have the same dependent characteristics a sample group can be produced.



[bookmark: _Toc8395997]7.0- Secondary data analysis based on a no-deal Brexit scenario and its effects on the transport and supply chain industry’s.

Transport and supply chain-based companies that operate out of the United Kingdom are vastly concerned regarding how changes in the current law and regulation will affect business after article 50 or Brexit is imposed. 

1- How the UK’s automotive industry will be affected due to a no-deal Brexit conclusion.

As seen below in figure 1.1, the UK is the 4th biggest producer of vehicles within the European Union. This is only the case because of European legislation, that surrounds the free movements of goods. This in theory means that British companies are able to stay in Britain and export to European countries at very little cost. As figure 1.1 shows, the UK has had a -9.7% drop in cars produced between 2017 and 2018. When reviewing this data, the asker can clearly construct a hypothesis stating that there is a correlation between the implementation of article 50 and the automotive supply chain.
[image: ]
Figure 1.1 - (Euopean automotive manufacturers association, 2018)

The hypothesis previously made can be further justified by white paper (secondary research) recently produced by Matthias Holweg, an automotive expert and Professor of Operations Management at Saïd Business School (University of Oxford.) It states, “In the event of a ‘No Deal’ Brexit, in which the UK would leave the European Union without any trade deal agreed, Professor Holweg estimates that the UK would lose a further 35% of its current production volume over the following decade.”  (Holweg, 2019)

Professor Holweg further explains that if the United Kingdom were to leave the European single market, the country will have to adhere to WTC (World trade organisation) standards, thus imposing high import and export tariff when moving goods, thus ruling out any potential for mass exporting of vehicles into mainland Europe. 










8.0 Conclusion

In conclusion, this Report has discussed the various methodologies associate with collecting and reviewing data. It has also looked at mixed methods research methodology design along with Multi method research design. The report has also focused on data collection techniques which takes into account sampling. Another point that has been considered is the analysis techniques that can used when reviewing the collected data. The report also specifically focuses on differentiating what primary and secondary data is and the advantages and disadvantages of both respectively.

The final point made in this report, is an example of secondary sourced data analysis based on a no-deal Brexit scenario and its effects on the transport and supply chain industry’s. It specifically looks at what the correlation is between the UK’s automotive supply chain and a no- deal Brexit scenario. It compares two secondary sourced pieces of information, the first being from the European Automotive Manufacturers Association, the second being a white paper produced by Matthias Holweg, an automotive expert and Professor of Operations Management at Saïd Business School (University of Oxford.) It then compared this third-party data and analysed it against the proposed hypothesis created.
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Table 6: Top 10 - Passenger car producers in the EU

2028
GERMANY 4,907,645
SPAIN 2,176,662
FRANCE 1,667,638
UNITED KINGDOM 1,515,299
CZECH REPUBLIC 1,400,761
SLOVAKIA 1,031,241
ITALY 682,443
ROMANIA 47
HUNGARY 461,336
POLAND 364,720
EU 16,246,681

SOURCE: IHS MARKIT

2017
5448171
2,197,064
1,661,499
1,677,594
1,397,926
938,786
759,986
363,653
479,081
428,663

16,493,027

9% change 18/17
9.9
0.9
0.4
-97
0.2
+9.8
102

+297
37
14,9





