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May 14, 2011

Wang Chapters 3, 4, 5, and 6

Why is Cost Important?
 Critical to calculation of profits in the private sector

 Public sector does not compute “profits” so how is cost used?

 Business-type activities of government – breakeven analysis

 Efficiency measures 

 Resource maximization and prevention of waste

 reports to stakeholders

 Performance measures

 Performance-based budgeting

 Assessment of efficiency

 Support for resource-allocation decisions

 Useful in making privatization or outsourcing decisions
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Cost Estimation
 Cost vs. expenditure and expense
 Expenditure and expense associated with the budget 

cycle
 Annual or biennial time frame

 Cost does not have to be associated with a particular 
fiscal period
 Cost = resource  consumption of a product, service, program, 

or process for a given time frame

 Cost and expenditure may be different in dollar amounts
 Expenditure – amount of money spent during fiscal cycle

 Money does not necessarily translate into costs

 Capital investment is an expenditure during the year of 
purchase, but cost would be spread over the useful life

Cost Estimation

 Cost objective

 Program, project, process or function

 Must be well-defined for cost estimation

 Cost time frame

 Time period for which estimation is made

 Over the life of the program

 Annual estimation

 Biennial estimation

 Determine both prior to estimation
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Cost Classification
 Cost items or cost elements are the individual resources 

consumed to produce the product
 Total cost is the dollar value of all related items assigned to 

a cost objective
 Average Cost or cost per unit = total cost divided by the 

units provided
 Average Cost = Total Cost / Quantity
 Average cost of educating a student; providing a gallon of 

water; auditing a return; processing a license request
 Average cost allows us to compare efficiency

 Efficiency in terms of consuming less to accomplish an objective

 Often a good idea to use a number of different measures to 
get a complete picture of efficiency, e.g. average cost of 
educating a student; average cost per credit hour; average cost 
per dollar of education salary, etc.

Cost Classification
 Direct costs – directly attributable and directly 

assigned to the cost objective

 Ex, Police salaries directly assigned to public safety cost 
objective

 Indirect costs – cannot be directly assigned, but must 
be allocated

 Ex, city manager salary not directly assignable to public 
safety, but a portion might be allocable for planning and 
management functions
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Cost Allocation
 Cost Allocation – process of distributing costs to goods 

or services

 Cost pool – total costs to be distributed

 Cost base – measure of the activity that incurs the cost

 Overhead rate – cost per unit

 Overhead rate = Cost Pool / Cost Base

Cost Allocation Example

 Purchasing allocation to Public Safety and Public 
Utilities

 Cost pool = $25,000

 Cost base = 500 purchase orders issued

 Overhead rate = $25,000 / 500 = $50

 300 POs for Public Safety; 200 for Public Utilities

 Cost Allocation to a Program = Overhead Rate * Cost 
Base Shared by the Program

 Public Safety = 300 * $50 = $15,000

 Public Utilities = 200 * $50 = $10,000
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Activity-Based Costing (ABC)
 More complex cost allocation methodology

 Emphasizes allocation precision

 Requires study of the process and activities that incur costs

 Establishment of cause-effect relationship between activities 
and costs

 In previous example, some purchases consume more 
resources than others, so allocation based on number of POs 
is not as exact as it could be

 Actual resource consumption of purchasing department on 
behalf of each department is measured and used for 
distribution

Total Cost Estimation

 Breakouts based on impact
 Personnel costs – salaries, bonuses, fringe benefits

 Usually largest cost element for government agencies

 Separate reporting aids management and control

 Usually allocated based on hourly rate or FTE equivalency

 Operating costs – costs of daily operations
 Generally allocated as in indirect allocation

 Helpful to group costs for allocation purposes

 Capital costs – associated with the acquisition of long-lived, 
nonrecurring, and expensive items
 Separation improves project accountability

 Cost allocated through depreciation charges
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Cost Depreciation
 Straight Line

 D = C-S / N where D is cost allocated during a period; C 
is the cost of the asset; S is the salvage or residual value 
of the asset; and N is the total number of time periods in 
the lifetime of the asset

 Allocates the same amount each year

 Units of Production or Usage Rate

 D = C-S / U * u where D, C, and S are the same as above; 
U is total estimated usage units; u is estimated usage 
units during a particular time period

Cost Depreciation Example

 Purchase Vehicle for $60,000, $10,000 salvage, with a 
useful live of 5 years.  Driven 20,000 miles in year 1, 
30,000 miles in year 2, and 10,000 miles in years 3 - 5

 Straight line - $60,000 - $10,000 / 5 = $10,000 cost per 
year

 Usage Rate - $60,000 - $10,000 / 80,000 = 0.625 per 
mile
 Year 1 – 20,000 miles * .625 = $12,500

 Year 2 - 30,000 miles * .625 = $18,750

 Year 3 – 5 – 10,000 miles * .625 = $6,250

 Total cost depreciation = $50,000
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Cost Depreciation Example

 Comparison

Straight 
Line

Usage Rate Usage - SL

Year 1 $10,000 $12,500 $2,500

Year 2 $10,000 $18,750 $8,750

Year 3 $10,000 $6,250 $(3,750)

Year 4 $10,000 $6,250 $(3,750)

Year 5 $10,000 $6,250 $(3,750)

Total $50,000 $50,000 $0

Cost Comparison

 If I tell you I will give you $500,000 or $1,000,000, 
which would you choose?

 What if the $500,000 is payable today, and the 
$1,000,000 is payable in twenty years?

 At a 5% interest/inflation rate, the $1,000,000 is worth 
$376,889.48 today.

 Costs that occur in the future must be converted to 
present value for accurate and meaningful 
comparisons.  Economists call this time value of 
money
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Formula
 PV = FV / (1 + i)n 

 In our $1,000,000 example: 

 $376,889.48 = $1,000,000 / (1 + .05)20

 “i” is known as the discount rate

 Equation for Present Value of Cost (PVC) for multiple 
periods

 PVC = C0 + C1/(1+i)1 + C2/(1+i)2 + . . . Cn/(1+i)n

Formula (continued)
 To simplify the formula of PV:

Discount Factor = 1/(1+ the discount rate)n

 This formula is derived from:

Present Value (PV) = Future Value (sum of money

spent or received in the future)/ (1+ the discount rate)n

If we were to rewrite this formula as:

Present Value (PV) = Future Value * 1/ (1+ the discount 

rate)n

DISCOUNT FACTOR
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Hints for Present Value

 PV and PVC calculations are fairly easy using Excel

 Use PV and PMT functions

 Build formulas to calculate discount rates in a table that 
you can apply to your data

 Structure the formula to easily run rate change sensitivity 
analysis

 I will present an example that can be used for homework

Incremental Cost Analysis
 Examines cost changes of alternative decisions

 Incremental cost differs from total cost and average cost 
because it does not consider costs incurred in the past –
costs that are not impacted by new decisions – Sunk costs

 Fixed costs – remain constant regardless of variation in the 
production quantity

 If I already have a school, I likely do not have to build a new 
building to add a couple hundred students

 Variable costs – fluctuate with variation in production 
quantity

 Total Costs (TC) = Fixed Costs (FC) + Variable Costs (VC)
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Incremental Cost Analysis

 Fixed costs remain fixed only for a particular quantity 
range.
 Adding 200 students may not require building a new 

building, but adding 1,000 probably will.

 Incremental cost = change in total cost due to a 
production quantity change or a change in decision 
options

 IC = change in TC = change in FC + change in VC

 Marginal cost = Incremental cost for a single unit 
change in quantity
 Change in TC divided by change in Quantity

Incremental Cost Example
 Water utility has 20,000 customers – fixed costs of 

$10,000,000 per year; variable costs of $8,000,000 per 
year or $400 per customer

 Total cost = $10,000,000 + $8,000,000 = $18,000,000

 Will be adding 1,000 customers due to population 
increase

 New Total cost will be $10,000,000 fixed cost + 21,000 * 
400 variable cost ($8,400,000) = $18,400,000

 Average cost = $876.19

 Incremental cost = $400,000

 Marginal cost = $400
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Incremental Cost Example (cont)
 Assume we add 5,000 customers due to the annexation of 

part of the county.  Requires additional capital costs for 
plant of $2,000,000

 New Fixed Costs = $10,000,000 + $2,000,000 = $12,000,000

 New Variable Costs = 25,000* $400 = $10,000,000

 New Total Costs = $12,000,000 + $10,000,000 = $22,000,000

 Average Cost = $880

 Incremental Cost = $2,000,000 + (5,000 * $400) = 
$4,000,000

 Marginal Cost = $4,000,000 / 5,000 = $800

Incremental Cost Exercises

 Exercises 2, 3, and 4 in Wang
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Cost Benefit Analysis

 Economic feasibility = activities that can pay for themselves or 
bring a profit

 CBA assesses economic feasibility of a program, policy or activity
 Valuable when selecting between programs based on economic 

value
 Involves estimation of costs and benefits for multiple years and 

conversion of future values to present value
 PV of costs are compared to PV of benefits to determine net 

present value (NPV)
 We are looking for higher, positive NPV for our project

 Also look at Benefit/Cost Ratio (BCR)
 Looking for ratio greater than 1

 Understand that a project with a positive NPV and BCR greater 
than 1 still might not be funded.  Politics rules! 

CBA Issues

 Measuring Benefits
 Clearly defined and achievable project objective – must 

be able to empirically observe results
 With multiple benefits, beware of counting benefits twice for 

mutually inclusive benefits

 Make sure benefits of mutually exclusive benefits are each 
counted

 Objective must be measurable and quantifiable
 Outputs – direct results or immediate effects, e.g. number of 

people trained by a training program

 Outcomes – longer term results, harder to measure, e.g. 
impact on unemployment rate
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CBA Issues

 Measuring benefits (cont)

 Project benefits must be converted to monetary gain

 When impossible, may use Cost-Effectiveness Analysis
(CEA)

 PV of costs compared to non-monetary results achieved.

 Option A reduces accidents by 1,000 and costs $10,000

 Option B reduces accidents by 1,000 but costs $15,000

 Use of CBA controversial when social issues or human 
lives are involved. 

 Ex: Option A saves 1 life and costs $1,000,000; Option B saves 2 
lives but costs $10,000,000.  What is the value of a human life?

CBA Issues
 Estimating Costs

 Project cost vs. opportunity cost – choosing one option 
has the opportunity cost of losing the next best option

 Intangible costs can be extremely difficult to estimate 
(the same is true for intangible benefits)

 Choosing the Discount Rate

 Opportunity rate of return – what is the return of the 
best alternative to the project?  A 5% short-term 
government bond fund?  A 10% high-yield corporate 
bond?


