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 Purpose of this session
 Introduction to cost estimating
 Common types of estimates
 Other types of estimates
 Estimates during the life cycle of the project
 Types of costs
 Project time schedule
 Time-cost tradeoff
 Direct cost
 Indirect cost
 Bid price
 Computer-based estimating
 Cost models
 Project budget
 Key points
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What you will learn?
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 An assemblies estimate is best used as a budgetary tool in the planning stages of a

project. Accuracy is expected at -10% to +20%.

 Can be used when at least 25% to 30% of design completed.

 Unit price estimating, because of the time and detailed information required, is not

suited as a budgetary or planning tool.

 A faster and more cost-effective method for the planning phase of a project is

the assemblies or systems estimate.

 This approach is a logical, sequential approach that reflects how a project is

constructed.
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Common types of estimates – Assemblies (systems) estimate
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 Unlike unit price estimates, the assemblies method does not require final design

details, but the estimators who use it must have solid background knowledge of

construction materials and methods, code requirements, design options, and

budgetary restrictions.

 The assemblies estimate may be used as a substitute for the unit price estimate.

 While the assemblies approach can be an invaluable tool in the planning stages of a

project, it should be supported by unit price estimating when greater accuracy is

required.
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 Seven UNIFORMAT II elements organize building construction into major

components that can be used in assemblies estimates. These UNIFORMAT II

elements are listed below.
A-Substructure
B-Shell
C-Interiors
D-Services
E-Equipment & Furnishings
F-Special Construction
G-Building Site Work
Z-General

 Each element is further broken down into individual assemblies.

 Each individual assembly incorporates several different items into a system that

is commonly used in building construction.
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 A great advantage of the assemblies estimate is that the owner can then anticipate

accurate budgetary requirements before final details and dimensions are

established.

 Not adjusted for time, location, design fees, and profit and overhead markup

RsMeans publishes “Assemblies Cost Data” updated annually. 
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Common types of estimates – Assemblies (systems) estimate

 Substructure

 A

 Level 1

 Foundation

 A10

 Level 2
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Common types of estimates – Assemblies (systems) estimate

 These are 

compatible with 

old version of 

UniFormat
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Common types of estimates – Assemblies (systems) estimate

Support of Cavity Wall

Stud Wall

 See File #4
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Other types of estimates – Production function

 In construction, the production function may be expressed by the relationship

between the volume of construction and a factor of production such as labor.

 A production function relates the amount or volume of output to the various

inputs of labor, material and equipment.

 For example, the amount of output Q may be derived as a function of various

input factors x1, x2, ..., xn by means of mathematical and/or statistical

methods.

 The relationship between the size of a building project (expressed in square

feet) to the input labor (expressed in labor hours per square foot) is an

example of a production function for construction.

29
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Allowances and contingency

30

1. Allowances may be referred to a component of work,

whereas

2. Contingency may be referred to the total project cost or an aggregated control

account.

 The quantity of the allowance depends on the phase of the project and scope

definition.

 For conceptual estimates, a higher allowance

 For a detailed design phase, a lower allowance.

 Generally, allowances are based on historical data and vary from

organization to organization.

 Contingency is based on risk assessment
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Allowances and contingency

CONTINGENCY

 In most construction budgets, there is an allowance for contingencies or

unexpected costs occurring during construction.

 May be included within each cost item or a single category

 The amount of contingency may be based on historical experience and the expected

difficulty of a particular construction project.

 For example, one construction firm makes estimates of the expected cost in five

areas:

- Design development changes,

- Schedule adjustments,

- General administration changes (such as wage rates),

- Differing site conditions for those expected, and

- Third party requirements imposed during construction, such as new permits.
31



Methods of Construction Estimating 
During Project Life Cycle
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Estimates during the life cycle of the project
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Critical factors for profitable projects

34

Halpin
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 Decision to build === “Order of magnitude” used for: 

 Wish price, or 

 Screening estimate, or

 Analogous estimate

 At the very early stage of the project, before the facility is designed

36

Estimates for pre-design and design phases
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 Schematic design === “SF foot estimate” used for: 

 Parametric estimate, or 

 Preliminary estimate, or 

 Conceptual estimate

 When the conceptual design of the facility prepared

 When basic technologies for the design are known

 Requires a clear understanding of owner’s requirements

37

Estimates for pre-design and design phases
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 Preliminary design === “Unit price” or “Assemblies” used for: 

 Initial line item estimate, or

 Detailed estimate, or 

 Definitive estimate

 When the scope of work is clearly defined and the detailed design is in

progress so that the essential features of the facility are identifiable.

 Begins with the physical quantities (quantity take-off)

 Detailed estimate is often used as the budget estimate

 Since it is sufficient definitive to reflect the project scope and is

available long before the engineer's estimate

38

Estimates for pre-design and design phases
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 Final design === “Unit price” used for: 

 Final line item estimate, or

 Engineer’s estimate

 Based on the completed plans and specifications when they are ready for the

owner to solicit bids from construction contractors.
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References of cost estimating and budgeting

 CMAA Cost Management Guideline

 AACE International Recommended Practice 18R-97

 RP 18R‐97 – engineering, procurement, and construction for the process industries

(EPC projects)

 AACE International Recommended Practice 56R-08

 RP 56R‐08 – for the building and general construction industries

 ARCADIS Guideline for cost estimating and budgeting

40

For more information, please see the webinar that was held in Farvardin 1399

https://dralavipour.com/applied-tutorials/show/web12

https://dralavipour.com/applied-tutorials/show/web12
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 Bidding === “Unit price” used for: 

 Contractor’s bid estimate

 A bid estimate submitted to the owner either for competitive bidding or

negotiation

 All field supervision items and profit and overhead markup should be

included

 GC may ask SC to bid for special work.

 The plans and specs provided by owner used to estimate the cost.

41

Estimates for bidding, construction, and post-construction phases
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 Construction: 

 Change order estimate

 Estimates for claims

 Control estimate

 Bid estimate used to calculate change orders

 For contractor, the bid estimate is used as budget estimate to control cost,

committed and non-committed costs and financing

 For the owner, detailed estimate used to control financing

42

Estimates for bidding, construction, and post-construction phases
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 Post-construction: 

 Forensic estimate

 A process of identification, quantification, and pricing of each element of

damages that either a contractor or an owner might assert against the other

party.

We will teach this in DELAY ANALYSIS COURSE
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Estimates for bidding, construction, and post-construction phases

PMBOK 

Extension



Types of Construction Costs and Details of 
Estimating
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Types of costs

46

Halpin
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Types of costs

 Direct Cost

 Material (fixed cost)

 Subcontractor (fixed cost)

 Labor (variable cost)

 Equipment (variable cost)

 Indirect cost

 General overhead or home-office overhead or company overhead

 Fixed overhead cost

 Project overhead or job overhead

 Fixed or variable overhead cost

o Cost of bonding (fixed)

o Mobilization (variable)

47
How are they related?
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Types of costs
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What factors affect on estimating?

Len Holm
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 Project schedule is needed for estimate, why?

 Project overhead (travel, storage fees, testing and inspection, etc.)

 Time available for resources

 Weather to be anticipated. This offers a basis for decisions regarding:

 Equipment and labor productivity,

 Cold weather operations,

 Need for multiple shifts overtime, and

 Etc.

Since many of these costs of a project are a direct function of the amount of time 

required to complete the project, a reasonably accurate estimate should be made of the 

project duration. 

49

Project time schedule

It is indeed foolish to prepare an estimate without preparing a 
schedule
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 How to do it?

1. Divide the project into major segments

2. Estimate the time for each of these segments

3. Establish the sequence

4. The result is a bar cart that shows the start and finish dates for the overall

project and the approximate calendar times.

50

Project time schedule

For many overhead items, it is essential that an accurate estimate be 

made of the project duration. Thus, it is important that some effort be 

expended on scheduling a project as the quantity estimate is performed. 
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Time-cost tradeoff
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How to start estimating?
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Construction estimate
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What should be done next?

Halpin
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Construction estimate
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What is the process of estimating?

Halpin
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Construction estimate – Estimating process
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ROM = Rough order of magnitude
QTO = Quantity take-off

Why WBS is important?

Len Holm
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Construction estimate – WBS importance
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How to start with WBS?

Len Holm
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Construction estimate – WBS importance
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How about construction tasks?

Len Holm
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Construction estimate – Tasks
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So, what should be done next?

Len Holm
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Construction estimate – Quantity take-off
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How to develop QTO of subcontracted work?

Len Holm
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Construction estimate – Quantity take-off
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How to develop estimating and pricing for each cost types?

Len Holm
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Direct cost – Material

 Include every thing that becomes a part of the finished structure.

 From a variety of sources, but the usual procedure is to purchase the materials from

a standard source.

 Sometimes the contractor produces its own materials.

 The cost of production should be calculated. For example, aggregate for

highway project.

 Costs of drilling, shooting, crushing, screening, and stockpiling should be

considered in material cost.

 Not unusual for the bidding documents to provide that certain materials will be

supplied by the owner to the contractor at no charge.

 All other costs associated with such materials, such as handling, storage, and

installation expense, must be included.
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 From the production rate and basic wage rates.

 Do not include indirect labor costs.

 One of the two largest areas of uncertainty.

 No single correct method:

 Labor production rates can be expressed in a variety of ways:

1. Man-hours or crew-hours required to accomplish a unit

61

Direct cost – Direct Labor costs

Example: Each 1 m3 concrete needs 2 man-hours === we have to perform 10 m3
=== we pay $3 per hr to each man

=================== 3 $/man-hr × 10 m3 × 2 man-hrs/m3 = $60
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2. Number of units of work accomplished per working day by:

o A worker or

o A crew or

o Total man-hours or

o Total crew-hours
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Direct cost – Direct Labor costs

Example: A worker accomplishes 5 m3 concrete each day === we pay $24 to each

worker each day ===we need to perform 10 m3

==================== $24 / day × (10 m3 / 5 m3 / day) = $48
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 Difficult to determine because of productivity rate

 Differs from one geographical location to another, variable with season, etc.

 To do the best job, must:

 Detailed quantity takeoff,

 Job conditions

 Construction methods

 Comprehensive library of:

1. Costs

2. Productivity rates
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Direct cost – Direct Labor costs

 May obtain productivity rate from:
1. Similar projects, but should include factors.
2. Published sources, but should include factors.
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Direct cost – Direct Labor costs

PMBOK 

Extension
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 Additional costs to the basic hourly rates and are paid by the employer.

 Employee benefits, insurance, taxes, etc.

 Substantial in amount, usually adding 25 to 50 percent to direct payroll costs.

 How to estimate? Two different approaches:

1. Integrate direct and indirect labor costs, however, not recommended because:

 Accounting system

 Cash flow model

2. A commonly used approach is to add the proper percentage allowance

 Either for the entire project or

 For each major work category
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Indirect Labor costs

Compute indirect labor cost at the same time that direct labor 
expense is obtained on the summary sheets
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Direct cost – Equipment

 Like those of labor, are difficult to evaluate with any exactness. It is better to divide

the estimate into two categories:

1. Major items such as earth-moving machine and concrete plants need detailed

studies

 For major equipment, size, type, and the necessary units provided to the

project and activities (number of hrs. will be used) should be known.

2. Minor items such as power tool and concrete vibrators does not need detailed

studies

 Allowance can be used as a small percentage of the total direct labor cost for

small equipment such as hand tools, water hoses, etc., and included on the

project overhead
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Direct cost – Equipment

 If the equipment is purchased for the project and will be sold at the end, the

difference between the purchase price and the estimated salvage value is entered as

project overhead.

 Both cost of ownership and operating should be considered.

1. Ownership expense is fixed and includes depreciation, interest on investment,

taxes, insurance and storage

2. Equipment operating costs include fuel, oil, grease, filters, repairs and parts,

tire replacement and repairs, and maintenance labor and supplies
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Direct cost – Equipment

 Some contractors consider labor associated with equipment as a labor expense,

others include as a part of the equipment operating expense.

 Recommended to include equipment operators’ wages as labor cost and not

part of equipment expense.

 It is different than labor cost for repairs.

Why?
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Direct cost – Equipment expense

 Similar to the direct labor cost, but equipment production rates and hourly

equipment costs should be considered.

1. Power shovels and tractor-scrapers are examples of equipment for which the

costs are usually expressed in terms of hourly rates.

2. The costs of some classes are frequently expressed per unit of product

produced.

 Portland cement concrete mixing plants and asphalt paving plants are

familiar instances of this expense.

 Ownership, lease, or rental expense is combined with operating costs

69



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
برآورد هزینه و قیمت پروژه: مدیریت هزینه

Direct cost – Equipment expense

3. If support equipment is involved, such as an air compressor or light plant, production

rates do not apply, and therefore

ownership and operating costs are instead expressed on a weekly or monthly

basis.

 In this case we multiply $/week by number of weeks the equipment will be used.

4. Move-in, erection, dismantling, and move-out expenses, also called mobilization and

demobilization costs, are independent of equipment operating time and production,

therefore

are usually not included in equipment hourly rates.

 They are often included as an item of project overhead.

Let’s look at equipment cost and production rates.
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Direct cost – Equipment cost

 The standard method of computing future equipment expense is through the use of

historical equipment cost records

 Equipment ledger

 Manufacturers, equipment dealers, and a large assortment of publications offer

data for ownership and operating costs.

 For estimating equipment costs an excellent reference is:

 RENTAL RATE BLUE BOOK, published by EquipmentWatch (online

database available) – File #5

 https://equipmentwatch.com/blue-book-cost-recovery/
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https://equipmentwatch.com/blue-book-cost-recovery/
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Direct cost – Equipment production rates

 Are influenced by a host of job conditions.

Climate, altitude, weather, job location and conditions, operator skill, field supervision 

and other factors should be considered. 

 Some equipment production rates must be computed using specific job conditions

such as haul distances, grades, and rolling resistance.

 The most reliable sources are production records.

 There are many published sources of information concerning average equipment

production rates.

 Stopwatch “spot checks,” made to ascertain the productivity of specific equipment

items, can be of value.
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Direct cost - Subcontractor

 Proposal is important

 Frequently, between 70 and 85 percent of the dollar value of building construction

is performed by subcontractors.

 Unfortunately, many of these bids may not be submitted to the general contractor

until late in the bidding period, a factor that makes it difficult to study and analyze

them.

 The submission of written quotations by subcontractors, with sufficient time to

allow the general contractor to analyze the bids, is to be preferred.
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Indirect cost – Project overhead

 Job or field overhead

 How to estimate?
1. Percentage of the total direct cost
 Not recommended because:

 Different projects can and do have widely varying job overhead
requirements.

 Common values range from 5 to 15 percent.

2. Detailed analysis
 The only reliable way
 List and price each item on a separate overhead sheet. Examples:

- Salaries (project manager, project engineer, field engineer, etc.)
- Equipment costs (fax machines, automobiles, air compressors, etc.)
- Reporting expenses (CPM schedules, progress reports, photography, etc.)
- Testing and inspection (concrete, load, steel, etc.)
- Communication costs (radios, telephone, mobile, etc.)
- Supplies (stationary, drinking water, ice, file folders, etc.)
- Other (travel, storage fees, data processing, etc.)
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Indirect cost – Project overhead
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I will add one important update here next year!

DON’T WORRY
Association members will have it
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Indirect cost – Mobilization

 Mobilization cost includes those costs that are necessary for the movement and

communication of personnel, movement of equipment, supplies, and other

facilities required for work to begin on the job site.

 The mobilization cost is:

 The percentage of (direct cost + project overhead cost) or

 It is calculated in details
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Indirect cost – General overhead

 Home-office overhead or company overhead

 The general overhead budget is a plan of all expenditures for the company that

cannot be billed to a project.

 Experience has shown that companies that use sound budgeting principles to

manage their general overhead are more profitable than companies that do not.

 These costs tend to be constant over the duration of a project since, for instance

(e.g., Rent of the office)
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Indirect cost – General overhead

 Just as a project manager tracks and manages project costs, the general manager

needs to track and manage the general overhead costs.

 A general overhead budget is also needed to prepare the company’s annual cash

flow projection.

 Like a project budget, the general overhead budget should be broken down into a

number of categories.

 Enough detail to track and manage costs

 Should not have so much detail to spend a lot of time (e.g., office labor costs)
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Indirect cost – General overhead

 The categories included in a general overhead budget will vary from company to
company. The following is a list that could be included in a general overhead budget:

 Advertising, bank fees, car and truck expenses, charitable contributions, computer and
office furniture, depreciation (related to office), dues and memberships, employee
wages and salaries, employee benefits, employee retirement, employee recruiting,
employee training, employee taxes, insurance (vehicle insurance should be included
in the car and truck expenses), interest expense, janitorial and cleaning, legal and
professional services, meals and entertainment, office supplies, office purchases
(office spaces), office rent, office utilities, postage and delivery, promotion (to
promote the company, branding costs), publications and subscriptions, repairs and
maintenance, taxes and licenses, telephone, travel, unallocated labor (on a project but
are not billable to a project), unallocated materials (purchased for a project but are not
billable to a project, inventory shrinkage due to theft or damage), miscellaneous.

 If these costs are specific to a single project, they should be billed to the project
rather than to the general overhead.
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Indirect cost – How to estimate general overhead?

 Usually ranges from 2 to 8 percent of a contractor’s annual business volume

 How?

1. Actual general overhead calculated for the current year

2. The volume of the work and activities determined for the next year

3. Costs calculated for each item

 Historical costs are used as the best source

 When multiple years of data is available, trend analysis may be used to

project future costs. Trend analysis involves:

1. Determining the annual inflation rate and changes in the market

2. An initial cost using exponential regression
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Indirect cost – How to estimate general overhead?

 To accurately project and control costs, the general overhead budget must be

estimated line by line.

 By doing this, managers are forced to look at each line item and estimate how

their goals, the market conditions, and inflation affect each line item.

 Monthly budget is much more better to measure the performance against and more

accurate to forecast company cash flow.
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Indirect cost – Sample of general overhead
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Indirect cost – Sample of general overhead

83



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
برآورد هزینه و قیمت پروژه: مدیریت هزینه

Indirect cost – How to allocate general overhead?

 The allowance for general overhead can be added as:

1. A fee for the total project duration in a separate line item or

2. A fee included in each line item

 For alternatives 1 and 2, allocate the general overhead cost based on project

duration or based on the contract price.

o Calculate average of general overhead (total divided by 12 or 52

weeks) and multiply that by the duration of the project calculated in

month (or in week).

 What if the duration of the project is less than a year?

 What if we perform two projects simultaneously?

This method of allocation can be very approximate
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Indirect cost – How to allocate general overhead?

3. A suitable “markup” percentage can be added:

1. Contribution margin

2. Break-even contribution margin ratio

3. P & O Markup

 Markup % = (General overhead % + profit % + contingency %)

 We teach you how to calculate this %
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Markup

 Used to cover the general overhead and contingency for the company and provide

the company with a profit.

 The profit and overhead markup should not be used to cover project overhead

costs.

 Regarding contingency as a separate component of markup is a matter of

management philosophy.

 Many factors must be considered in deciding a markup figure.

 The size of the project and its complexity, its location, provisions of the

contract documents, the contractor’s evaluation of the risks and difficulties

inherent in the work, identity of the owner and/or the architect-engineer, and

other intangibles can have a bearing on how a contractor marks up a particular

job.
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Markup

 Many contractors use different markup figures for different projects or even

parts of a project.

 For example, contractors commonly

 Apply one markup rate to self-performed work items and

 Smaller markup to work that subcontracted

 Not all projects should be bid at the same profit and overhead markup.

 A company should set a minimum profit and overhead markup and then increase

the markup when conditions warrant.
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Markup

 Project price is frequently determined by looking at current market conditions,

such as:

 The state of the local economy,

 The power of competing contractors,

 The value of similar contracts awarded in recent months, and

 The number of bidders on the bid list.
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Cost of bonding

 A form of financial protection against contractor default

 Different types of bonds

 Many contracts, especially public contracts

 There is a premium charged for bonds and varies with the type of work.

 The cost of purchasing contract bonds is the premium. 

 What factors affect the premium?

 Duration of the project, 

 Class of construction, 

 Applicable bond rates, 

 Risks involved in the project, and 

 Total contract amount 

affects the premium. 
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Engineering contracts
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Engineering contracts – Nature of engineering work
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Engineering contracts – Nature of engineering work
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Engineering contracts – Nature of engineering work
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Engineering contracts – Managing reimbursable contract
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Engineering contracts – Fixed-price contract
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Construction contracts
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Bid price
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Bid price

 We review two of most common forms of pricing that are widely used:

1. Lump-sum 

2. Unit price
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Bid price – Lump sum

 A fixed price is compiled, for which the contractor agrees to perform a prescribed

package of work in full accordance with the drawings and specifications,

regardless of

 The difficulties and troubles that may be experienced in the course of

construction activities and

 Even though the total cost of the work may turn out to be greater than the

contract price.
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Bid price – Lump sum

 Popular with owners because the total cost of the project is known in advance.

However, its use is limited, of necessity, to programs that can be:

1. Accurately and completely described at the time of bidding or negotiation.

2. Nature of the work and the quantities involved could be well defined at the

time of bidding or negotiation.

 It may or may not include quantities but the quantities are insignificant

because:

 The contractor only gives the fixed price for each item.
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Bid price – Lump sum

 How to calculate bid price in lump sum contract?

1. Line items given by A/E

2. Specifications and drawings given by A/E

3. The total quantity of each major work classification given by A/E

 Lump-sum estimating requires a “quantity survey,” or “quantity takeoff.”

4. A SUMMARY SHEET for each major work classification.

 Using these work quantities as a basis, the contractor computes the costs of

the materials, labor, equipment, subcontractors, overhead, and tax.

5. RECAP SHEET by adding up major work classification in SUMMARY SHEET

and removing quantities.

 Markup and contract bond added and lump-sum estimate submitted to the

owner.
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Bid price – Lump sum

Summary Sheet

 Does not contain an equipment

cost column, although it could.

 It is common practice on projects

that are bid lump-sum, such as

buildings, to compute equipment

costs for the entire project on a

separate sheet.
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Bid price – Lump sum

Recap Sheet

 The costs associated with
work are posted from the
summary sheets and
entered in the Material and
Labor columns.

 Subcontract

 Equipment costs

 Project overhead costs

 Changes, markup, bond, tax
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Bid price – Unit price

 It is the most accurate and detailed of the four estimate types, and therefore takes

the most time to complete.

 Detailed plans and specifications must be available to the unit price estimator.

 Unit-price estimates can be compiled when quantities of work items may not be

precisely determined but the nature of the work is well defined.

 These quantity estimates are those of the architect-engineer and are not

guaranteed to be accurate.
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Bid price – Unit price

 The total sum of money paid to the contractor for each work item remains an

indeterminable factor until completion of the project, because payment is made to

the contractor based on units of work actually done and measured in the field.

 The owner does not know the exact ultimate cost of the project until completion.

 Unit-price contracts offer the advantages of open completion on projects involving

quantities of work that cannot be accurately forecast at the time of bidding or

negotiation.
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Bid price – Unit price

 With the work quantities obtained from the takeoff, the contractor uses the cost

summary to obtain the total direct costs of the bid item.

 The summary sheets for unit-price projects customarily serve for the

computation and recording of material, labor, equipment, and subcontract

costs.

 It should be noted that a cost account number identifies each work classification

entered on the summary. These are the company’s standard cost account numbers

that are basic to its cost management system.

 Each estimate is broken down in accordance with the established cost

accounts.

 Most project specification manuals divide all unit price estimating information into

the MasterFormat divisions.
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Bid price – Unit price
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Bid price – Unit price
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Bid price – Unit price

 Summary sheet
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Bid price – Unit price

 Recap sheet
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Bid price – Combination of lump-sum and unit price

 There are instances in which projects are bid as a combination of lump-sum and unit

prices.

 An example of this is a powerhouse, built under a single contract, the

foundation of which was bid on the basis of unit prices and the structure itself

was bid lump-sum.

 Another instance is when the proposal form of a building being bid lump-sum

asks for certain unit prices as well.

 This may be done when some changes to the work during the construction

phase appear likely and bid prices are requested on a unit basis for the

possible later addition or deletion of work items.
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Computer-based estimating

 Using database and entered price and productivity information, the computer

produces a total estimated cost of the project including overhead, markup, bond,

etc.

 There are basically two kinds of cost estimating systems:

1. A server-based system,

2. A stand-alone system

 It must be recognized that a computer cannot replace the human experience, skill,

and judgement so necessary to the estimating process.

 The computer assists but does not replace the estimator.
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