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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.
For high grades use examples and illustrations where appropriate. 
	
1. i) According to Wikipedia, Estimation (or estimating) is the process of finding an estimate, or approximation, which is a value that is usable for some purpose even if input data may be incomplete, uncertain, or unstable. The value is nonetheless usable because it is derived from the best information available. Typically, estimation involves "using the value of a statistic derived from a sample to estimate the value of a corresponding population parameter". The sample provides information that can be projected, through various formal or informal processes, to determine a range most likely to describe the missing information. An estimate that turns out to be incorrect will be an overestimate if the estimate exceeded the actual result, and an underestimate if the estimate fell short of the actual result.
An estimate is necessary to give the owner a reasonably accurate idea of the cost to help him decide whether the work can be undertaken as proposed or needs to be curtailed or abandoned, depending upon the availability of funds and prospective direct and indirect benefits. For government works proper sanction has to be obtained for allocating the required amount. Works are often let out on a lump sum basis, in which case the Estimator must be in a position to know exactly how much expenditure he is going to incur on them.
1. Estimating Materials 
From the estimate of a work it is possible to determine what materials and in what quantities will be required for the work so that the arrangements to procure them can be made.
2. Estimating Labor
The number and kind of workers of different categories who will have to be employed to complete the work in the specified time can be found out from the estimate.
3. Estimating Plant
An estimate will help in determining amount and kind of equipment needed to complete the work.
4. Estimating Time
The estimate of a work and the past experience enable one to estimate quite closely the length of time required to complete an item of work or the work as a whole. Whereas the importance of knowing the probable cost needs no emphasis, estimating materials, labor, plant and time is immensely useful in planning and execution of any work.

ii) As per the definition given by Cambridge dictionary, a Bill of Quantities is a document showing a list of everything needed to build something and how much each item will cost.
Basically it is a list of items forming part of a construction project with information about their units, quantities, rates and amounts.
The bill of quantities (sometimes referred to as 'BoQ' or 'BQ') is a document prepared by the cost consultant (often a quantity surveyor) that provides project specific measured quantities of the items of work identified by the drawings and specifications in the tender documentation. 
The quantities may be measured in number, length, area, volume, weight or time. Preparing a bill of quantities requires that the design is complete and a specification has been prepared. 
The bill of quantities is issued to tenderers for them to prepare a price for carrying out the works. The bill of quantities assists tenderers in the calculation of construction costs for their tender, and, as it means all tendering contractors will be pricing the same quantities (rather than taking off quantities from the drawings and specifications themselves), it also provides a fair and accurate system for tendering. 
The contractor tenders against the bill of quantities, stating their price for each item. This priced bill of quantities constitutes the tenderer's offer. As the offer is built up of prescribed items, it is possible to compare both the overall price and individual items directly with other tenderers' offers, allowing a detailed assessment of which aspects of a tender may offer good or poor value. This information can assist with tender negotiations. 
The priced bill of quantities will also: 
· Assist with the agreement of the contract sum with the successful tenderer. 
· Provide a schedule of rates assisting with the valuation of variations. 
· Provide a basis for the valuation of interim payments. 
· Provide a basis for the preparation of the final account.

iii) Cost plans are generally prepared by cost consultants (often quantity surveyors). They evolve through the life of the project, developing in detail and accuracy as more information becomes available about the nature of the design, and then actual prices are provided by contractors and suppliers. 
They range from very early initial cost appraisals through to tender pricing documents and the final account: 
Initial cost appraisals (studies of options prepared during the feasibility study stage). 
Elemental cost plan (prepared during the project brief stage and developed all the way through to detailed design). 
Approximate quantities cost plan (from the end of detailed design through to tender). 
Pre-tender estimate (prepared alongside tender documentation). 
Tender pricing document (strictly speaking this is not a priced document, but is part of the tender documentation issued to the contractor for pricing). 
Contract sum (agreed with the contractor during the tender period and adjusted during the construction period). 
Contract sum analysis (a break down of the contract sum prepared by the contractor on design and build projects). 
Final account (agreed during the defects liability period). 
Other than initial cost appraisals, these all relate to the construction cost of the project (rather than wider project costs that the client might incur, which could include; fees, equipment costs, furniture, the cost of moving staff, contracts outside of the main works, and so on). It is important that the client makes clear what costs should be monitored by the cost consultant and what will remain within the control of the client organization. 
The approximate quantities cost plan is a development of the elemental cost plan. Unlike the elemental cost plan in which the cost of elements is broken down from the overall construction cost, based on the experience of the cost consultant and known costs of similar completed projects, the approximate quantities cost plan is a first attempt to measure defined quantities from drawings (or to take them off from a building information model). 
It presents a more accurate picture of where costs are distributed, in particular it draws to the attention of designers those elements of the design that are standard and those that are not and as a consequence may be more expensive. In effect it is a priced approximate bill of quantities. 
The approximate quantities cost plan should be accompanied by a schedule of assumptions made and perhaps a cash flow projection. A pre-construction whole-life cost plan may also be prepared. 
The approximate quantities cost plan should form a solid base for an effective value engineering exercise. 
From the point that the approximate quantities cost plan has been approved, cost control procedures can be introduced by treating changes as if they are variations.

iv) Project budget is a financial and personnel disposal limits that are needed for the project implementation. Its creating helps to define the maximal of money, work costs and resources necessary for the certain project. The project budget is approved in a project order. The operations for the budget preparation are therefore not completed. The changes, which are not corresponding to the planned budget, can occur during the project. The project budget helps to implement the earned-value analysis (partly also earned value method in the project management – is a tool of the project control) during the project process. The project progress and the related costs are thereby under control. The project budget is divided into sub-goals and makes therefore the decision easier. The project budgets can be different: resource budget (for the assignment of the internal resources); financial budget (for the payment in kind and external services).
Preparing the budget for a project is one of the major processes at the initiation phase, which aims to identify, estimate and justify the costs necessary to perform project goals and activities. This process results in developing a budget sheet which is a programme and fiscal document for managing project expenditure, performance and funds allocation. In this quick guide we’re going to describe how to prepare a project budget in three generic steps. If you want to learn more about project budgeting and cost management please read “Determining Budget” and “Budget and Financial Resources“.
Project budget management is the art of developing and managing a budget that covers all expenses incurred and keeps the project sustainable over the long-run. Preparing a budget is one of the processes of budget management that aims to make certain an outline of project budget is developed, justified and ready for use in a cost-effective manner. There are three basic steps in budget preparation as follows:
· Estimate Anticipated Costs
· Justify the Budget Outline
· Ensure Cost-Effectiveness

            v) Administrative approval - For every work (excluding repairs) initiated by, or connected with, the requirements of another department, it is first necessary to obtain the concurrence of the department concerned to the proposals. The formal acceptance by the department concern is termed “administrative approval” of the work, and is, in effect, an order to execute certain specified works at a stated sum to meet the administrative needs of the department requiring the work. Such approval should not, however, be accorded until the professional authorities have intimated that the proposals are structurally sound and that the preliminary estimate is sufficiently correct for the purpose. In the case of works required to meet the administrative needs of the Public Works Department, the administrative approval should be accorded in that Department.
No administrative approval is necessary in respect of works chargeable to repairs.
  Application for administrative approval should be submitted to the authority competent to accord it accompanied by a preliminary report, by an approximate estimate and by such preliminary plans, information as to the site and other details as may be necessary fully to elucidate the proposals and the reasons therefore. The approximate estimate and preliminary plans should be obtained from the Public Works Directorate, when the work is proposed to be carried out through that Directorate. 
  Approved proposals—modifications of. In case of modifications of the proposals originally approved if such modifications are likely to necessitate eventual submission of a revised estimate, to material deviations from the original proposals even though the cost of the same may possibly be covered by savings on other Items, and to cases where the detailed estimates, when prepared, exceed the amount administratively approved by more than 10 percent, the revised administrative approval of competent authority must be obtained to the increased expenditure without delay and in the case of modifications during construction, without awaiting the preparation of a detailed supplementary or revised estimate.
  This procedure will also apply to modifications of the proposals originally approved if such modifications are likely to necessitate eventual submission of a revised estimate, to material deviations from the original proposals even though the cost of the same may possibly be covered by savings on other items, and to cases where the detailed estimates, when prepared, exceed the amount administratively approved by more than 10 per cent. In these cases, as also in cases in which it become apparent, during the execution of the work, that the amount administratively approved may be exceeded my more than 10 per cent, owing to increase of rates or other causes, the revised administrative approval of competent authority must be obtained to the increased expenditure without delay, and in the case of modifications during construction, without awaiting the preparation of a detailed supplementary or revised estimate.
  In the case of works required not for a particular department but in the interests of the general public, such as communications, irrigation works, and miscellaneous improvements, preliminary designs and estimates should be submitted for scrutiny by and approval of the Administrative Department concerned.

Technical sanction - For every work proposed to be carried out, except petty a properly detailed estimate must bo prepared for the sanction of competent authority; this sanction is known as the technical sanction to the estimate. Such sanction can only be accorded in respect of works to be executed through the Public Works Department by Government in the Public Works Department, or, where power has been delegated to them, by officers of that department.
It is not essential that expenditure sanction should invariably be obtained before technical sanction is given; but, until funds for the work have actually been allotted or promised by competent authority, a Divisional Officer cannot be required, except by his departmental superiors, to prepare the detailed plans and estimates for the purpose of technical sanction.
Technical sanction - the amounts are variable pursuant to the orders issued by the competent authority from time to time. For every work proposed to be carried out, except petty repairs and annual repairs, a properly detailed estimate must be prepared for the sanction of competent authority. This sanction is known as the Technical Sanction.

2. a) Estimating the Materials
Even the most experienced and professional applicators can have trouble determining the appropriate amount of materials needed for their project. Underestimating or overestimating can have a tremendous impact on budget, product availability, project scheduling, forecasting and bidding.
A successful project starts by taking an accurate lay of the land. Following are tips that will help pros confidently select which products to use, determine the quantities required for the project and avoid running short while on the job.
Calculate Project Square Footage
First, in order to determine how much material will be needed for a specific project, you must determine the square footage of the area you are surfacing. As a rule of thumb, measurements should always be rounded up and considered additional square footage to ensure the appropriate amount of material for the application.
Surface conditions such as porosity, spalling, pitting, cracking and so forth will all result in the use of additional material. Adding square footage to measurements will help ensure materials do not run short during application. A lot of contractors like to use the “ten percent rule” for waste and order accordingly.
Drawing of proposed building can be use to measure the areas and/or dimensions, using a laser tape, measuring wheel or measuring tape is best to determine the length and width of the area that is being surfaced. If the work space is not a perfect square or rectangle, measuring from the furthest point of both the length and width will account for any shorter sides of the space. After measuring, round up to the next foot on the length and width measurements. Then, multiply the length and width to determine the total amount of square feet for that area. If the work area is the entire floorplan of a house or business, measuring the outside perimeter of the building will provide a good estimate for the space. While the assumption is that there will be too much material left over, it’s wise to remember that the perimeter is taking into account all of the nooks and crannies, such as closets, hallways and bedrooms. If overhead or vertical surfaces such as walls or stairs are being surfaced, be sure to take those areas into consideration, too.
Determine Which Products to Use
When applying system-based products, it’s important to use all of the appropriate materials to ensure job success. Depending on the finish that the customer has selected, specifically whether it is a traditional broom finish, stamped texture, decorative flake or metallic epoxy, it is imperative to follow the system directions for that application.
Once a system is chosen, it’s important to list the products needed for application by referring to individual Product Data Sheets for directions for use, mixing and application instructions as well as the coverage rates. The coverage rates are needed to determine the quantity required to complete the project.
Calculate Quantity of Materials
Now that the area is known, as well as the products needed and coverage rates, it is time to calculate how much will actually be needed. It’s easy to figure out – simply take the total amount of square feet that were measured for the project, then divide the total amount of square feet by the coverage rate of the material.
Once you identify the coverage rates for all the materials, you can use these formulas to calculate the appropriate amount of material you will need for your entire project.
Calculating Cost of Materials
Since you will essentially be getting more product than required for the project, the initial cost of your materials will be greater than the actual cost per square foot. This will fluctuate from project to project and result in accumulation of leftover materials that can be used on future projects. This will also help cover the cost of creating samples to aid in getting your next project approved. To properly bid on a project, a contractor needs to determine material cost. It’s important to remember that this doesn’t include any labour, freight charges, equipment rental or any outsourced or sub-contracted services. All factors should be considered before submitting the actual bid to a client.

b) Estimating the Labour
At project inception stage, a quick and reliable method of estimating labour resource requirements and cost is desirable. This paper presents a fresh approach in that ambition. During inception, while design information is at a premium, cost forecasts should be within 20% of the final cost of the building. The method presented achieves this by utilising the productivity rates of contractors’ planning engineers for a ‘typical’ building type (in this instance, a concrete framed high-rise structure is featured). The estimated labour resource requirements for such a building constructed in France, Germany and the UK are calculated. Planned productivity rates form the basis of the estimate, these being used to generate a ‘Labour Estimate Factor’. This factor is defined as the man-hour requirements per square metre of the building’s gross floor area. Respective national all-in wage rates are then applied to forecast estimated budget costs, for construction in each international location. The calculations are based on a ‘typical’ design; hence, they are applicable to other buildings of similar type and form. Armed with relevant data, resource estimates could similarly be generated for alternative international locations, and, for different classifications of ‘typical’ building forms. The process will be of interest to practitioners and clients\customers of the international construction industry.

c) Equipment Costs: Equipment costs refer primarily to the cost of running, and possibly renting, heavy machinery, such as cement mixers and cranes. It’s important to note that the equipment in use influences how quickly you can complete the project, so the use of equipment actually impacts many costs outside of those directly associated with running the equipment.

3. The process of project cost estimation is central to setting up the foundation for making key decisions, taking initiatives, budgeting activities and controlling expenditures. Cost forecasts and projections are used to establish a set of metrics against which project success will be measured, and to communicate work progress to the stakeholders at any given point in time.
The necessity of calculating expenses consists in maintaining confidence and trust that project activities are performed properly and as expected throughout the entire project life-cycle. Logical and reasonable cost estimates will allow the team to make collaborative effort with a reduced probability of risk occurrence and failure because the estimators use various efficient methodologies to fight uncertainty, prevent performance bottlenecks, determine budget and control spending.
The Underlying Principles of Cost Estimating
The estimation process complies with a set of principles which act as a foundation for identifying and calculating right project expenses. Here are the key principles:
Integrity
Any cost estimate should be produced with a high standard of ethical integrity and by following an open and transparent process. Any uncertainties and vagueness associated with the estimate should be explained in an easy-to-understand manner and in laymen’s terms. This principle allows avoiding false precision and rash decisions by integrating all people involved in the process into a team which works as a single mechanism and uses the same sources of information.
Information Accuracy and Relevance
The development of cost estimates should be based only on the best information available. When a planner develops an estimate, engineering judgement and technical advice should be applied to any assumption made at that estimate. By following this principle, all information used for developing estimates can be thoroughly considered, filtered and refined in order to get the most accurate and relevant pieces of that information.
Uncertainty and Risk
Any type of project cost should be identified and included in an estimate considering uncertainty and risk. For this purpose an exhaustive method of assessing and re-assessing project risks and uncertainties should be employed. A kind of cost estimation software can be used to associate each cost with potential risks or uncertainties surrounding the project. This software will also allow considering risks by producing accurate contingencies in cost estimates that may be used later on for developing a risk management plan.
Expert Team
This principle assumes that only a skilled, interdisciplinary team should produce cost predictions and make calculations. Project cost estimation sheets should be developed utilizing a clearly defined statement of work. The expert team needs to use methodological tools and approaches to develop their expenditure forecasts. The team can be composed of project team members, experienced personnel of the performing organization, as well as experts from outside qualified agencies. Technical, managerial, and communication skills are required for the candidates. They should also be able to identify and evaluate critical issues and risks.
Validation
The expert and unbiased team should validate cost predictions. First, the project manger develops initial estimates and submits them to the team for validation. A second independent judgment will help then make the estimates more correct and capture different perspectives on the estimating process. This principle becomes more important to complex projects which require producing large estimates.
Release and Use
It assumes that while cost estimates might have been developed for a specific purpose, they can be used improperly by those people who do not understand the real context. Until the expert team has been thoroughly reviewed the estimates and validated their content, these estimates shouldn’t be released to the project team and stakeholders in order to avoid misuse and misunderstanding. This approach allows the estimates to be consistent with the project scope and accurate indicators of the real expenses.
Project Cost Types
All the costs of a project can be broken down into these three types:
Variable and Fixed
Fixed Cost refers to as a cost which is not to be changed throughout the project lifecycle. It doesn’t change an increase or reduction of the work amount. Examples are setup cost, rental cost, cost for hiring of equipment, etc.
Variable Cost refers to as any chargeable amount that can be changed with the amount of project work. An increase or reduction of project scope causes the respective change in variable cost. Examples are production materials expenses, remuneration of project team, cost of power and water.
Direct and Indirect
Direct Cost is directly associated with particular tasks or/and activities. Examples are team wages and expense on materials used.
Indirect Cost is expenses on overhead items (overheads). It doesn’t refer to as the project value. Examples are corporate tax, fringe benefit tax.
Opportunity
Opportunity Cost is associated with an opportunity of a choice. When you select between two different projects, or activities within one project, you can consider opportunity expense of each project (activity) and then make your choice.
Estimate as a Cost Calculation Tool
The major tool of the cost estimation process is estimate which is best developed in a spreadsheet format. A cost estimate is a calculation of all (monetary, time, labour) resources necessary to perform and deliver a project. It is used to calculate and compare resources.
Project cost estimates generally show an amount of some currency units (e.g. USD, GBP) as well as an amount of working hours or total working time required to complete the job.
Sometime, cost estimates include both currency units and working hours and show a comparison between both measures. Software can be used to create cost spreadsheets and define units per line per column.
Cost spreadsheets are not static but continuously developed and modified throughout the course of the project in order to help reflect additional details as the project activities are being in progressed. The accuracy plays the pivotal role in developing and managing cost spreadsheets. While the project activities develop and change, the estimates should also be respectively changed and supplemented with new details.
The matter of accuracy is defined by estimation standards and requirements, so that each organization can define the expected degree of accuracy. Software allows creating cost estimate templates and sample spreadsheets that include specific accuracy degrees and possible deviations.
In a typical cost spreadsheet, all information on the resources that can be changed throughout the project course is included and used. It includes information from such sources as labour, infrastructure, materials, financial resources, facilities, services, work time, etc. It may also include special categories, such as contingency and inflation allowance.
Project Cost Estimation Process
The process of cost estimation determines an amount of resources required to accomplish project activities. It involves the approximation and development of costing alternatives to plan, perform and deliver the project. It focuses on finding and allocating optimal expenses for the job.
The process is vital to determining whether the project will be successful, whether the goals and objectives will be achieved and whether the deliverables will be produced. Considering this statement, the following definition of a successful project can be made: the project becomes successful if it meets the following success criteria.
· the scope is developed and on-budget and on-schedule;
· the quality expectation are met;
· the expected benefits are received by stakeholders.
The process involves applying several specific techniques and tools, in combination or separately. Here a list of the key techniques and tools:
Analogous Review
This technique is also known as “Historical Data Analysis.” It assumes using the actual cost of previous or analogues projects as the foundation for estimating the cost of the current project. This technique is usually applied to separate segments of the project and in combination with other methods and tools.
Parametric Model
It allows using historical and statistical data to make a model of activity parameters (like scope, budget and duration). It may provide a higher degree of accuracy depending on the data included in the parametric model. The technique can be used separately as well as in combination with other approaches and tools.
Bottom-up Analysis
This analysis supports the idea that the individual cost of each activity or entire work package is of prime importance. By using the method, individual scheduled activities, or a work package, can be estimated to the smallest detail. All estimates are grouped and sorted by categories, and then gathered into a summary table that is used for tracking, control and reporting purposes.
Top-down Analysis
This technique is opposite to Bottom-up Analysis. It assumes that the overall budget is determined at the project’s beginning and the expert team needs to identify the costs of each work item (task or job). The technique allows determining the number of required activities and tasks referring to the WBS (Work Breakdown Structure) which reflects the necessary work items and work packages. By using the WBS, the expert team can determine the quantity of the work items that can be delivered within the fixed budget. They may decide to add or remove certain items in the WBS in order to fit the fixed budget.
Reserve Estimating
Since Quality Assurance and Quality Control are integrated parts of the cost estimation process, this technique is used to deal with uncertainties (which may overstate or understate project costs) by making reviews. It assumes that costs may include reserves (or contingency allowances) which can be used for mitigating uncertainties and responding to threats. Reserves should be estimated and then added to cost estimates in order to allow applying the critical chain method and risk mitigation strategies.
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