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[bookmark: _Toc1512352]1.0	AIM OF REPORT
The aim of this report is to identify and apply a range of estimating techniques following the use of the New Rules of Measurement. The report should portray an understanding of the different methods and how each method can be used to estimate various elements of the project.
The report will also demonstrate an understanding of how to calculate labour rates for the proposed project and identify sources of cost data. 
Working for McLeod & Aiken Cost Consultancy whom have been advised to act as a cost advisor to produce an estimate for the proposed project which is situated in Townhill, Swansea.
1.1 [bookmark: _Toc1512353]INTRODUCTION
[bookmark: _Toc1512354]What is Estimation?
According to the Royal Institute of Chartered Surveyors (2017)[footnoteRef:1] quantity surveying or estimating is concerned with the control and management of construction project costs. This can be during any stage of the development and is a considered the backbone of any project. [1:  Rics.org. (2017). Quantity Surveying and Construction. [online] Available at: https://www.rics.org/globalassets/rics-website/media/qualify/pathway-guides/qs-and-construction-pathway-guide-associate-rics.pdf [Accessed 10 Feb. 2019].] 

As stated in Estimating in Building Construction (2011)[footnoteRef:2] the emphasis on cost estimation is a significant factor within the construction industry and provides the ability to quantify and price the resources required for the proposed project, whilst ensuring the project does not exceed the identified scope. The approximations calculated by the estimator can deliver the stakeholders the overall expenditure of the project and allow appropriate management of the costing. [2:  Dagostino, F. and Peterson, S. (2011). Estimating in building construction. 7th ed. Pearson.] 

Detailed by Pushkar V. Deshpande[footnoteRef:3], estimations serve three main functions within the industry – [3:  Deshpande, P. (1999). CONSTRUCTION MANAGEMENT: Preliminary Cost Estimate and Scheduling of MIT's Civil and Environmental Engineering Building. Master Thesis. University College London.
] 

· It provides the probable cost of construction which helps define whether the project is financially feasible. This can be in the form of project briefs and is usually drafted from the initial concept.
· They are used to facilitate the cash flow of funds, providing the contractors with a baseline to identify deficiencies so that remedial actions can be taken in order to maintain profit margins.
· Can allow for alternative designs during the competitive bidding process and provide a better forecast for the winning contractor.
However, failure to correctly stipulate important measurements within the cost estimate can result in an underestimated tender and if not recognised, after the contract has been awarded it can result in court proceedings (Dudley Corporation v Parsons and Morrin Limited (1959, Court of Appeal, unreported).

[bookmark: _Toc1512355]Types of Estimation Methods
F. Dagostino[footnoteRef:4] continues to explain that estimation of the overall project cost requires accumulation of different variables. The variables incorporated fall into either an indirect or direct field cost. These costs are calculated separately from each other in order to help aid ease expenditure management:  [4:  Dagostino, F. and Peterson, S. (2011). Estimating in building construction. 7th ed. Pearson.] 


· Indirect costs generally refer to the conditions of the project or overheads. 
· Direct costs are then entities directly related to the project; materials, labour, equipment. 

Defined in NRM1[footnoteRef:5], the preparation of a cost estimate entails various forms of estimation methods and measurements. These are delegated to specific areas of the design in order to produce the evaluation as accurately as possible.  [5:  Benge, D. (2015). Nrm1 cost management handbook. [Place of publication not identified]: Routledge.] 

Superficial Floor Area Method – Is found to be the most common preliminary method used within building and residential home construction due to it’s ease. It is based on using the proposed design plans gross internal floor area and the cost per m2 which is taken from previous cost data analysis, developed from previous projects. However, this fails to take into account variations made to the structure or storey height.
Functional Unit Method – Is a technique based on the relationship between the overall cost of the project and the amount of functional units it’s permitted for. This can be used in schools, theatres and car parks. Similar projects can then use the cost data.
Elemental Estimating – Stated in the NRM1, this method uses a breakdown of the major elements that comprise the project and creates an order of cost estimates specified to each. It’s used to acquire cost models that later develop into elemental cost plans.
Approximate Quantities – Provides the most detailed estimation than any other method. It comprises specified elements of the project and individually measures each, in order to produce a bill. The bill then acts as a running total of each element cost and breaks down to the estimator what each item is included and costs. 











[bookmark: _Toc1512356]1.2	ASSUMPTIONS
Within this report, no dimensioning has been specified and therefore dimensions used for the estimates will be referenced and taken from existing projects to help base our project estimation. The selected dimensions will show similarity to the project.

· We are to assume the site ground conditions have cleared, excavated and levelled in preparation for the proposed project.

· Site main services such as water, electric and drainage are existing and do not require remedial attention.

· A geotechnical report has been produced detailing existing ground conditions are of load bearing capacity and groundwater content is adequate.

· There are no existing archaeological remains that could disrupt the development programme.

The proposed project will not include preliminary calculations and will only be calculated based on an average gross internal floor area. Taken from David Wilson Homes[footnoteRef:6], the average floor area for a semi-detached dwelling situated in the UK is around 1033 sq.ft, when converted in to square metres it gives us an average of around 95m2.  [6:  Wilson, D. (2019). Average House Sizes in the UK for all House Types | David Wilson Homes. [online] Dwh.co.uk. Available at: https://www.dwh.co.uk/library/Average-UK-house-sizes/ [Accessed 19 Feb. 2019].
] 


[bookmark: _Toc1512357]1.3       NRM 1 ORDER OF ESTIMATE

Following the NRM1 Order of Cost Estimate and Cost Planning, an elemental estimating method has been adopted and implemented in order to establish a rough cost guide. David Wilson Homes have provided us with an average floor area of a single semi detached 3-bedroom house.

· Using BCIS as the form of cost data, alterations have been made that include rebasing prices to Swansea and using 1Q 2019 current rates. 
· MEDIAN prices will be used as it gives a better cost accuracy within the Swansea area. 
	David Wilson Homes 
(Average size m2)
	Building Functions      
	BCIS Cost Data (£/Median)

	
95m2 per building.
Two buildings.

95m2 x 2 = 190m2
	Substructure
	169

	
	Superstructure
	686

	
	Finishes
	128

	
	Fittings
	31

	
	Services
	205

	
	Total
	1219 /m2

	Total area x total cost per m2
	

	190m2 x 1219
	Total cost
	£231,610

	
	
	




See figure 1 attached below for reference to above table. 
[image: ]	Figure 1.	[image: ]


element cost per m2

Description: Rate per m2 gross internal floor area for the element Cost excluding prelims.
Last updated: 16­Feb­2019 02:43
[image: ]Rebased to 1Q 2019 (321; forecast) and Swansea ( 85; sample 17 )


Maximum age of results: Default period

	Building function	£/m² gross internal floor area
(Maximum age of projects)   Mean   Lowest	Lower quartiles	Median	Upper quartiles	Highest    Sample	Unpriced excl

	New build
	
	
	
	
	
	
	
	

	820.2 'One­off' housing
	
	
	
	
	
	
	
	

	semi­detached (3 units or
	
	
	
	
	
	
	
	

	less)
	
	
	
	
	
	
	
	

	01 Substructure (15)
	198
	162
	162
	169
	221
	288
	6
	0

	02.01 Frame (15)
	18
	­
	­
	­
	­
	­
	1
	4

	02.02 Upper Floors (15)
	49
	22
	35
	51
	59
	76
	5
	0

	02.03 Roof (15)
	145
	101
	132
	138
	142
	213
	5
	0

	02.04 Stairs (15)
	27
	15
	17
	22
	35
	47
	5
	0

	02.05 External Walls (15)
	267
	179
	201
	232
	300
	422
	5
	0

	02.06 External Windows
	92
	61
	72
	77
	105
	147
	5
	0

	and Doors (15)
	
	
	
	
	
	
	
	

	02.07 Internal Walls and
	61
	40
	47
	62
	74
	80
	5
	0

	Partitions (15)
	
	
	
	
	
	
	
	

	02.08 Internal Doors (15)
	43
	27
	40
	43
	46
	61
	5
	0

	02 Superstructure (15)
	660
	521
	581
	686
	741
	763
	6
	0

	03.01 Wall Finishes (15)
	51
	31
	­
	48
	­
	77
	4
	0

	03.02 Floor Finishes (15)
	58
	18
	­
	68
	­
	78
	4
	0

	03.03 Ceiling Finishes
	31
	28
	­
	31
	­
	36
	4
	0

	(15)
	
	
	
	
	
	
	
	

	03 Finishes (15)
	123
	44
	101
	128
	151
	184
	6
	0

	04 Fittings, Furnishings
	32
	26
	­
	31
	­
	40
	4
	0

	and Equipment (15)
	
	
	
	
	
	
	
	

	05.01 Sanitary
	17
	13
	­
	16
	­
	23
	4
	0

	Installations (15)
	
	
	
	
	
	
	
	

	05.03 Disposal
	9
	8
	­
	­
	­
	10
	2
	0

	Installations (15)
	
	
	
	
	
	
	
	

	05.04 Water Installations
	33
	25
	­
	­
	­
	41
	2
	1

	(15)
	
	
	
	
	
	
	
	

	05.05 Heat Source (15)
	39
	­
	­
	­
	­
	­
	1
	2

	05.06 Space Heating and
	34
	31
	­
	­
	­
	38
	2
	0

	Air Conditioning (15)
	
	
	
	
	
	
	
	

	05.07 Ventilating Systems
	22
	20
	­
	­
	­
	23
	2
	1

	(15)
	
	
	
	
	
	
	
	

	05.08 Electrical
	53
	36
	­
	45
	­
	80
	3
	0

	Installations (15)
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	Building function	£/m² gross internal floor area
(Maximum age of projects)   Mean   Lowest	Lower quartiles	Median	Upper quartiles	Highest    Sample	Unpriced excl

	05.09 Fuel Installations
	9
	­
	­
	­
	­
	­
	1
	4

	(15)
	
	
	
	
	
	
	
	

	05.12 Communications
	10
	­
	­
	­
	­
	­
	1
	2

	and Security Installations
	
	
	
	
	
	
	
	

	(15)
	
	
	
	
	
	
	
	

	05.14 Builder's Work in
	11
	10
	­
	­
	­
	11
	2
	3

	Connection with Services
	
	
	
	
	
	
	
	

	(BWIC) (15)
	
	
	
	
	
	
	
	

	05 Services (15)
	189
	122
	159
	205
	219
	234
	6
	0
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	   Works Cost Estimate

	Description
	 Quantity
	Unit
	Duration
	Basic rate
	Total (£)

	
Labourer

	
4
	
Hour
	50 weeks
250 days
8 hour days

2000 hours
	
10.41
	



83,280.00

	
Insurance
	

	
Year
	

	
	
119.37

	
Holidays
	
4
	
Day
	
28 
	
10.41
	
1165.92

	
Sick
	
4
	
Day
	
10 
	
10.41
	
416.40

	
Health and Safety (PPE)
	
4
	
Year
	

	
59.00
	
236.00

	
Lockers
	
4
	
Week
	
50 weeks
	
19.00
	
950.00

	
Welfare facilities
	
1
	
Week
	
50
	
39.00
	
7800.00

	
                                                                                                                         93,967.69

	
Inflation
	
2%
	
Year
	

	
1915.37

	
	Grand total
	95,883.06





The overall construction project employing 4 labourers, with work commencing on the project for the entirety of 50 weeks. Overheads such as welfare facilities, lockers, PPE have been included. Rates have been based from PSA’s Schedule of Rates 2010.

Personal entitlements have also been included such as holiday and sick pay. The duration of holiday pay is based on 28 days per annum for employees working 5 days a week (nidirect, 2019).[footnoteRef:7] [7:  nidirect. (2019). Holiday entitlements | nidirect. [online] Available at: https://www.nidirect.gov.uk/articles/holiday-entitlements [Accessed 19 Feb. 2019].
] 


Employer’s Liability Insurance has been calculated monthly for each employee working on site. This was based on 
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The Cost of Studies of Buildings (2015)[footnoteRef:8] explains through the collection, analysis and publication, the cost and price information is required at various levels of sophistication to produce the theory and practice of building economics. The construction industry is heavily dependent on reliable cost data as it is used during every stage of the development process.  [8:  Ashworth, A. and Perera, S., 2015. Cost studies of buildings. Routledge.] 


The idea of cost data is set up to help produce a benchmark for the industry, allow construction budget preparation, prepare cost plans and insurance quotes. These uses typically fall under a few main categories –

· Forecasting – Uses previous historic costs to help base a respective figure for a current cost index. 

· Comparison – Is generally used during the tender process and provides a comparison of construction projects, that have been designed differently but based around the same figure. 

· Balancing – Cost balancing is essentially the budget control, it can be broken down into smaller units for management and allows a design strategy to develop. This can be using previously attained cost data from similar projects and basing an estimation around that. 

· Analysis of cost trends – Cost trending is widely used inside and out of construction but primarily adopted within the industry to project future costs to give an idea on how the industry is performing over time. 


[image: ]














Hierarchical Structure of Cost Information Source: Ashworth & Perera, (2015) 
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Primary sources of cost data are typically derived from price books or previous cost information that has been published. Priced books can be largely dependent on for cost data within the estimation processes, they deliver various guides for projects:

· Approximate estimates.
· Day work.
· Fees.
· Cost limits.
· Labour outputs, wage rates etc.

Notable forms of price books and previous cost information can be seen in:

· Previous Bill of Quantities.
· Monthly Cost Information.
· Spons Price Book.
· Laxtons Building Price Book.
· Public Sector Price Books
· Secondary forms of cost data that have been obtained from specialist contractors; roof, floor, fenestration. 

However online websites have begun to prevail, showing ease of access and simplicity of use. They provide two factors, accuracy and consistency. Websites such as The Building Cost Information Service (BCIS) has quarterly updates on pricing and indices and can account for construction, maintenance, rebuilding, insurance and consultancy. 

[bookmark: _Toc1512361]Limitations

Explained in Cost of Studies of Buildings (2015) [footnoteRef:9]there are limiting factors with cost data. While cost data is principally a guidance, unreliable information and infrequent updates provides an unpredictable base for decisions to be created. Although through research, cost data is seen as relatively accurate, the individual components of the prices could vary significantly and cause substantial difficulties. [9:  Ashworth, A. and Perera, S., 2015. Cost studies of buildings. Routledge] 

These changes in prices and cost variation, albeit minimal, do occur frequently, through inflation or demand and require a constant revision. 
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