What is the title of this work?

Chapter 1 Introduction 
Part 1: The importance of this topic
Worldwide, the construction industry is one of the most financially significant sectors, and comes under heavy scrutiny due to the lack of advancement with regards to new technologies and processes. With traditional methods of construction that have a lengthy process, low productivity and see wasted resources; and those heavily affected by external weather constraints, environmental pollution and poor health and safety, MMCs provide effective measures to limit and in some cases, altogether avoid a number of these issues. (Sevcik et al., 2014)
The United Kingdom has begun to fall behind other countries in the uptake of using MMCs (Spišáková and Mačková, 2015) as due process, and this is due to numerous reasons; these range from the UK’s view of the effectiveness of MMCs, to the lack of information and evidence of the durability of projects that adopted an MMC process. These account for some of the barriers that effective usage of MMCs in the UK face, and here, I will discuss these issues, with a focus toward how MMCs can affect the cost of a construction project, as it is a topic that is rarely discussed in qualitative reports. 
Part 2: MMC and its background
MMCs, as a process, originated following the Second World War, when the need for quickly assembled homes was considerable [ref?]. These structures were designed to be temporary structures, thus beginning the questionable reputation that MMCs still face for ‘low standards’. MMCs are a range of construction methods that do not adhere to the traditional processes, and are mostly built in controlled environments, with a couple of exceptions. [ref?] [linking a section that talked about those exceptional methods that aren’t in controlled environments would be good here. Or linking to the types of method? Keeps it relevant]
Part 3: The need for understanding MMC and how this can reduce cost
The construction industry is scrutinised due to its perceived likelihood to not adhere to budget and schedule. It is also considered to be slow on the uptake when dealing with new techniques and technologies. (Spišáková and Mačková, 2015) For example, many of these have been recently introduced, but struggle to break into mainstream use within the industry. These include MMCs, themselves, in addition to positioning technologies, which used to source and track building materials and faculty, and the use of BIM (Building Information Modelling), which is a collaboration framework utilised to galvanise involved parties within a construction project (construction managers, quantity surveyors etc.) behind an agreed method, goal and process, to minimise negative barriers that may affect the project, such as a failure to maintain schedule or agree costs.
A pivotal aspect of a construction project is a quantity surveyor, who is often tasked with the objective of not just monitoring and controlling all manner of production costs, but also to reduce them when the opportunity presents itself. (Rogan, A. & Brkljac, N. B. 2000) In this challenging environment, where many different services are being offered, and the technology and IT has its own way of getting through to customers with the name of innovation [meaning? Relevance?], modern construction methods can play a role in reducing costs and helping quantity surveyors with their objectives, specifically, as well as the overall project objectives regarding cost. The problem lies in the fact that efficiency of these methods need to be ensured so that the objectives of reducing a project cost are maximised given the situation. 
Part 4, Types of Cost
Higher Initial Cost of MMCs compared to traditional processes.
Offsets itself with additional benefits such as time saving, a reduction in under-par quality of work means less time amending defects, the saving of labour costs due to preparedness, resource reductions due to more accurate resource scaling, and economics of scale.
Investigate whether the final cost is higher, on average, using MMC or traditional.
Part 5, Research Aim and Objectives
Research Aims
To understand the numerous approaches to cost-effective construction methods, and to establish the viability of these from the point-of-view of the quantity surveyor.
Research Objectives
1. Establishing how reduction of cost is different and challenging for a selected number of modern methods of construction:
2. To determine which of the methods are beneficial to employ when tasked with reducing cost, based on cost reports of previous projects.
3. To establish which of these methods, according to domain experts, are most effective for cost reduction.
4. To discuss the ethical considerations involved in employing these methods.
Clearly, which one is better (objectives 2 and 3) would depend on what is being constructed. How do you plan to account for this in the work? Would it be better to focus on certain types of construction? Housing, Offices, etc?
Part 6: Hypothesis
Modern Methods of Construction can play a role in reducing a project cost.
Part 7: Research methodology  
The research method will consist of a questionnaire, to survey established bodies that utilise MMCs (e.g. construction project managers, quantity surveyors, stakeholders) that would help attain insight behind the most effective and efficient modern methods of construction, that can be employed by quantity surveyors to reduce project costs. To ensure that they have the information needed to yield an informed response, those that I will pose the questionnaire to will be those that are confident with the fundamentals of these methods due to the implementation of them in their vocation. A 5-point Likert Scales can be developed for each of the independent and dependent variables. Proposed independent variables can be the different modern methods of construction; dependent can be cost reduction.
The questionnaire will need to be constructed carefully to ensure that the results will be sufficient to meet the objectives of the research.
Part 8, Dissertation Structure
· Chapter 1, Introduction
Introduces the topic of discussion and an overview of MMCs in the industry and the reasons why this topic is important; it will also include the rationale, aims, objectives, hypothesis and the research methodology that this dissertation will use to discuss these issues.
· Chapter 2, Literature Review 
This chapter of the dissertation will be broken down by first introducing what MMCs means and which type of MMC has illustrated its ability to reduce cost, based on reports of previous projects, which will be used to establish a basis for comparison within the research data from chapter 3.
· Chapter 3, Methodology
Methodology chapter will describe the methods used to research whether is qualitative, quantitative or both to gather data. [clean that up]
· Chapter 4, Data Analysis and Discussion
Chapter 4 is analysing and discussing the information gathered during chapter 3 through qualitative and quantitative methods of data collection.
· Chapter 5, Conclusion
The conclusion discusses the research completed and present the key findings and how they relate to the aims and objectives of the dissertation.

Chapter 2 Literature Review
1: Introduction
[bookmark: _GoBack]The literature review of this dissertation will provide information into the background of the different types of MMC and how they can affect the time, cost and quality of a project with the main aim to identify and review the key factors affecting the cost. 
MMC Definition
MMC was introduced to the industry after world war 2 by the government to improve the speed of construction and in turn will help the housing shortage in a cost-effective manner. The term MMC first came about during these times by the government but had little to no detail about what MMC are and this has produced an uncertain about the term MMC and is why the is always a lot of misunderstanding however there are some broad definition and one definition comes from and insurance company called Zurich and describes MMC as a method of off-site and is shown in the statement below
“A construction process that can encompass the use of composite new and traditional materials and components often with extensive factory produced sub-assembly sections and components. This may be in combination with accelerated on-site assembly methods and often to the exclusion of many of the construction industry traditional trades. The process includes new buildings and retrofitting, repair and extension of existing buildings”. (Zurich Municipal, 2015). 
However, MMC is not just off-site construction in a controlled environment it can be onsite as well and does not described the areas the MMC aims to improve in the construction Industry and one definitions that highlights this can be found in barker (2006) and defines MMC, “Modern methods of construction are about better products and processes. They aim to improve business efficiency, quality, customer satisfaction, environmental performance, sustainability and the predictability of delivery timescales. Modern Methods of Construction are, therefore, more broadly based than a particular focus on product. They engage people to seek improvement, through better processes, in the delivery and performance of construction” (Barker, 2006) and in conjunction with Zurich definition gives an understanding of the term MMC.
Part 2, Modern Methods of construction history
MMC history
· Early Years
After the Second World War there was a huge housing deficit and the need to build homes quickly was paramount to the UK government and the use of MMC was the way the government decided to do this as they can mass-produce homes in a controlled environment, and reducing the amount of materials needed to build a home provided the key drive to the emergence of the prefab home.
· Recent Years
In November 2005 the National Audit Office (NAO) published, using modern methods of construction to build homes more quickly and efficiently, this was due to the housing crisis. 

Part 3: Different Modern Methods of Construction
· [bookmark: _Hlk499670017]Off-site manufactured - Volumetric
Volumetric is a three-dimensional unit produced in a factory and can be fully fitted out before being transported to site in a controlled environment and can be placed on site to form dwellings. This type of construction is also known as modular construction.
· Off-site manufactured - Panellised 
Flat panel units that are built in a controlled environment and easier to transport than the volumetric type of MMC.  Panellised systems can be:
1. Open Panels, in which bare panels are transported on-site to get fitted out with insulation, windows, services and linings. It can also be structural or non-structural. 
2. Closed Panels can be fitted with all elements of a wall, from exterior cladding to internal wall finishing
3. Structural insulated panels (SIPs) are constructed from three elements; in the middle is foam insulation, sandwiched between layers of sheet material, and do not rely on stud work and are normally used as wall and roofing panels.
4. Infill Panels are panels that can be inserted within a structural frame.
5. Curtain Walling, which act as a weather barrier and is not a structural part of the building.

· Off-site manufactured - Hybrid
This is a combination of volumetric and panellised off-site manufacturing to build a project, for example, bathroom and kitchen are ideal elements to be volumetric style, and the rest for the building can be made up of a panelised system.
· Off-site manufactured - Sub-assemblies and components
Sub-assemblies and components can be incorporated into either conventionally built or MMC dwellings and is the most widely used MMC. The list below shows the different type of sub-assemblies and components.
1. Pre-fabricated foundations are components that can be assembled on site to form the foundations of a building.
2. Floor cassettes are pre-fabricated panels that can form the floors of the building helping reduce the time spent on site.
3. Roof cassettes are pre-fabricated and are design for roofs, to help to reduce the number of internal struts and props required for traditional roofs and improve the time for the building to become weather-tight.
4. Pre-assembled roof structure and sections of roof that are craned on to the site, helping to reduce the time spent of roof structure and improving health and safety as the workforce are not working at height for as long.
5. Pre-fabricated dormers
6. Pre-fabricated chimney stacks
7. Wiring looms
8. Pre-fabricated plumbing
9. Metal web joists

· Site-based Methods of construction (SBMC)
SBMC are methods that use traditional components in an innovative way and can be
1. Tunnelform
2. Aircrete
3. Thin joint blockwork
4. Brick slips
5. Insulating formwork/single-leaf masonry

Part 5, What are the gaps and Problems
Part 4, Drivers and barriers of building with Modern Methods of Construction
Drivers
· Shortage in Housing Supply
· Skills Shortage
· Concerns about housing quality 
· Revisions to Building Regulations
· Environmental Performance
· Quality assurance 
· Shorter build times
· Health and safety benefits
· Less effected by weather 
· Less local disruption during construction
· More cost certainty
· Improved traceability of components
· Reduced life-cycle costs
· More certain completion date
· Increased on-site productivity
Top drivers are
· Skills shortage
· Ensuring time certainty
· Ensuring cost certainty
· Minimising on-site duration
· Achieving high quality 
The use of MMC’s can improve the quality of the finished product as the construction methods take place in a controlled environment where it is easier to observe all that is taking place. The parliamentary Office of Science and technology state that “MMC houses typically have fewer defects” (Ref? 2003, p.1).
Barriers
· Lack of accurate cost data
· Long lead-in times and the associated difficulties in integrating MMC’s with traditional procurement methods
· Negative perception
· Lack of publish information and guidance
· Increased risk and the industry reluctance to change.
· The lack of published codes and standards
· Local availability of the materials 
· Lack of experience of the construction processes and the materials
· Difficult obtaining finance
· Insufficient workers skill
· Difficulties in achieving the economics of scale
· The fact that the quality and durability of the techniques over time have not been proven 
· Difficulties integrating MMC’s with traditional works
· The inflexibility of factories to respond to fluctuating demand
Top Barriers are
· Higher capital cost
· Achieving economics of scale 
· Inability to freeze the design early on
· Complex interfacing between system
· Perception MMC’s 
The perception of MMC’s is strongly influenced by the negative association of the prefab homes post-World War 2 and was the most significant stigma to tackle, stated by (Pan,2006 p118) and is having a negative effect on the speed at which MMC’s are being used. 
· Lack of collaboration
Part 5: Modern Methods of Construction to reducing Cost
MMC is a sustainable method of construction compared to traditional methods. MMC have many challenges with the main barrier being that the methods require a higher capital cost. 
The key factors affecting cost of MMC
· Specification and standards for prefabricated building design
· Related experience of managers
· Rationality of precast component split
· Experience
· Corporate responsibility
· Collaboration
MMC cost can be broken down into three key sections to make up the total cost of a project and are the production cost, transportation cost and the installation cost.
 
 Part 6: Summary
Provide a summary at the end of the review, showing how it is relevant to your research topic and how your research will contribute to adding knowledge to this area.
The current literature is skeletal. The structure is fine. When you write, you will need to be careful to ensure that it does not become too bulky for the dissertation
Chapter 3 Methodology
Part 1, Introduction
Part 2, Methods and Methodology 
You will need to explain what drives the choice of method, what you are deciding on and why.
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