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LAND All gifts of nature, such as: water, air, minerals,
sunshine, plant and tree growth, as well as the land
itself which is applied to the production process.
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Engineering Economy
The efforts, skills, and knowledge of

people which are applied to the
production process
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RINCIPLES OF ENGINEERING ECONOMY

. Develop the Alternatives; Jiladl sk

. Focus on the Differences; l@aliay| e S

. Use a Consistent Viewpoint; 4l ki dga 5 aadiul

. Use a Common Unit of Measure; 4S8 jisie (L sas 5 22350

. Consider All Relevant Criteria; A<=l &ld juleddl JS (5315
. Make Uncertainty Explicit; 4 <l sSie sa Lo ekl

. Revisit Your Decisions<til ) 8 aal
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DEVELOP THE ALTERNATIVES
The final choice (decision) is among alternatives. The alternatives
need to be identified and then defined for subsequent analysis
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FOCUS ON THE DIFFERENCES

Only the differences in expected future outcomes among the
alternatives are relevant to their comparison and should be
considered in the decision.
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 USE A CONSISTENT VIEWPOINT

The prospective outcomes of the alternatives, economic
and other, should be consistently developed from a
defined viewpoint (perspective).
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e USE A COMMON UNIT OF MEASURE

Using a common unit of measurement to
enumerate as many of the prospective
outcomes as possible will make easier the
analysis and comparison of alternatives
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CONSIDER ALL RELEVANT CRITERIA PA

Selection of a preferred alternative (decision making) )liol
requires the use of a criterion (or several criteria). The

decision process should consider the outcomes

enumerated in the monetary unit and those expressed in

some other unit of measurement or made explicit in a

descriptive manner.

ol ol A8LS s 50

Jie Slie¥) cpm sulaasae ol jlaae MaS) 5 ((Jemtall Jiad) SLaal alasial callagy) i 8l
ey S lgie ey Al Gl s o) 5 AT punlia Lgie amy Al @l 5l ALl el

https://manara.edu.sy/


https://manara.edu.sy/

Y

6jliall

MAKE UNCERTAINTY EXPLICIT
Uncertainty is inherent in projecting (or estimating) the future
outcomes of the alternatives and should be recognized in their

analysis and comparison.
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REVISIT YOUR DECISIONS
Improved decision making results from an adaptive process;

to the extent practicable, the initial projected outcomes of
the selected alternative should be subsequently compared

with actual results achieved.
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ENGINEERING ECONOMY AND THE DESIGN PROCESS

An engineering economy study is accomplished using a structured procedure and
mathematical modeling techniques. The economic results are then used in a
decision situation that involves two or more alternatives and normally includes

other engineering knowledge and input.
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ENGINEERING ECONOMIC ANALYSIS PROCEDURE.

Problem recognition, formulation, and evaluation.
Development of the feasible alternatives.
Development of the cash flows for each alternative.
Selection of a criterion ( or criteria).

Analysis and comparison of the alternatives.
Selection of the preferred alternative.

Performance monitoring and post-evaluation results.
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ACCOUNTING AND ENGINEERING ECONOMY STUDIES DA
Modern cost accounting may satisfy any or all of the following objectives: deola
1. To determine the cost of products or services i
2. To provide a rational basis for pricing goods or services

3. To provide a means for controlling expenditures
4,

To provide information on which operating decisions may be based and the results
evaluated
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LIFE-CYCLE COST
Life-cycle cost is the summation of all costs, both recurring and
nonrecurring, related to a product, structure, system, or service during
its life span. Life cycle begins with the identification of the economic
need or want ( the requirement ) and ends with the retirement and
disposal activities.
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CAPITAL AND INVESTMENT [>
e|nvestment Cost or capital investment is the capital (money) required for most activities of the A
acquisition phase; :ﬁ
e\Working Capital refers to the funds required for current assets needed for start-up and ensan e
subsequent support of operation activities;
eOperation and Maintenance Cost includes many of the recurring annual expense items
associated with the operation phase of the life cycle;
eDisposal Cost includes non-recurring costs of shutting down the operation;
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Fixed costs are those unaffected by changes in activity level over a feasible e
range of operations for the capacity or capability available.
Typical fixed costs include insurance and taxes on facilities, general
management and administrative salaries, license fees, and interest costs on
borrowed capital. When large changes in usage of resources occur, or when

plant expansion or shutdown is involved fixed costs will be affected.
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FIXED, VARIABLE AND INCREMENTAL COSTS
Variable costs are those associated with an operation that vary in total
with the quantity of output or other measures of activity level.
eExample of variable costs include : costs of material and labor used in a
product or service, because they vary in total with the number of output
units --even though costs per unit remain the same.
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RECURRING AND NONRECURRING COSTS PA

d2ola
RECURRING AND NONRECURRING COSTS e
eRecurring costs are repetitive and occur when a firm produces similar goods and
services on a continuing basis.
e Variable costs are recurring costs because they repeat with each unit of output .

e A fixed cost that is paid on a repeatable basis is also a recurring cost
e Office space rental
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RECURRING AND NONRECURRING COSTS P
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* Nonrecurring costs are those that are not repetitive, even though the total b)LioJi
expenditure may be cumulative over a relatively short period of time;
e Typically involve developing or establishing a capability or capacity to

operate;
eExamples are purchase cost for real estate upon which a plant will be built,

and the construction costs of the plant itself R
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* Direct costs can be reasonably measured and allocated to a specific
output or work activity -- labor and material directly allocated with a

product, service or construction activity;
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* Indirect costs are difficult to allocate to a specific output or activity --
costs of common tools, general supplies, and equipment maintenance ;
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STANDARD COSTS 4 jluall ciuisity

Representative costs per unit of output that are established in advance of actual
production and service delivery; Standard Cost Element Sources of Data Direct
Labor Process routing sheets, + standard times, standard labor rates; Direct
Material quantities per + unit, standard unit materials cost; Factory Overhead
Costs Total factory overhead costs allocated based on prime costs
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CONSUMER GOODS AND PRODUCER GOODS AND SERVICES

Aaliy) g Lsogiay) cilaadd) 5 adud)

eConsumer goods and services are those that are directly used by people to
satisfy their wants;
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e e Producer goods and services are those used in the production of consumer
goods and services: machine tools, factory buildings, buses and farm machinery
are examples;
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UTILITY AND DEMAND Gallal) g Azdiall

Utility is a measure of the value which consumers of a
product or service place on that product or service;
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Demand is a reflection of this measure of value, and is represented by
price per quantity of output;
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PROFIT MAXIMIZATION gt pakias

Occurs where total revenue exceeds total cost by the greatest amount
AiSan paS S Adlaa ) 28K AllanY) o) W) Led ) glay ) Adadil) die a8y abae V) )l
D*=[a-b(Cv)]/2

Occurs where marginal cost = marginal revenue

Occurs where dTR/dD =d Ct /dD
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COST-DRIVEN DESIGN OPTIMIZATION 241K As gl avaraill 5 ALY [AY/
5 Lol
Must maintain a life-cycle design perspective Ensures engineers consider: ﬂjb_ﬂ'l
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Initial investment costs Al oY) ol ) LaiiaY) Callss
Operation and maintenance expenses Lluall o Jaadal) cilassy
Other annual expenses in later years AUl il 5l 48 jsiall (4 51uall) 4y ) pall Cilasil)

Environmental and social consequences over design life 3_5 J) ¢h 45 i) 4l 5 e laia) il
w\ '8\,3:1\
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DESIGN FOR THE ENVIRONMENT(DFE) (Al asauaill %Y/
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This green-engineering approach has the following goals: 2l Calaa¥) e a6y ol jadll dusigh) xeia

Prevention of waste <ileluall caiad

Improved materials selection o) sall ¢l (s

Reuse and recycling of resources 2 sall 533 g aladinl sale)
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COST-DRIVEN DESIGN OPTIMIZATION PROBLEM TASKS ¢ 4dlilly ax sall JioY) pranail) 41850

Determine optimal value for certain alternative’s design variable L el yoas
NMaa e b sl

Select the best alternative, each with its own unique value for the design
variable B s dald sl i A Leie JSU 5, ool Jumdl sl
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OST-DRIVEN DESIGN OPTIMIZATION PROBLEM COST TYPES .1 PA

AL aa gall JiaY) avanaill JSUGe CallSs Calial deola
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Fixed cost(s) 4alsl) 45l G-

Cost(s) that vary directly with the design variable i axal xa b _paie 44l

Cost(s) that vary indirectly with the design variable i axeal aa 3 il pe 5 jia 48l

Simplified Format of Cost Model With One Design Variable
Cost=aX+(b/X)+k

5 e 48 ylay 5 pekiall L Jiny e -
3 pilie e Ady yhay 3 peial) A4Sl Jia Jule - b
il daldl) g Jale - k

oM a8 s Al avaaill Jgatie Jia - X

(In a particular problem, the parameters a,b and k may actually
represent the sum of a group of costs in that category, and the
design variable may be raised to some power for either directly
or indirectly varying costs.)
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Identify primary cost-driving design variable e 4ilSll 4a 5) (3l araaill jatie 22a e

Write an expression for the cost model in terms of the design variable —axaill juie AV, 28K #3503 e uad Aalase iiS]

Set first derivative of cost model with respect to continuous design variable equal to 0. (For discrete design variables,
compute cost model for each discrete value over selected range).

Jiae IS0 Gl adail] Al 3(aally ) jatisal) apensill prie A1V A8ISH 28] J Y1 Ggiiall (o sl

Solve equation in step 3 for optimum value of continuous design variables _sial JHall dasll die 4Ll s jall 8 Adaleal) Ja
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For continuous design variables, use the second derivative of the cost model with respect to the design
variable to determine whether optimum corresponds to global maximum or minimum. e
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PRESENT ECONOMY STUDIES s duabatis) el 5a

When alternatives for accomplishing a task are compared for one year or less (l.e., influence of time on
money is irrelevant) Jage Sl e a3l Sl ()5S Ladie 5 J81 5l 3o 5 4 (sae e Lo dida s Slad) Bl o )l Laxie

Rules for Selecting Preferred Alternative Jad¥) Jadl sl ac

Rule 1 — When revenues and other economic benefits are present and vary among alternatives, choose
alternative that maximizes overall profitability based on the number of defect-free units of output
e e Aaild dale doay ) alaed 2ty oA doad) jia)) Jilad) e Ailiia (oAl Apabeati) ) gh g culal ) aa 5 Ladie 1 ] Baslil)
dadd 5l miia 8 daglud) Cilas )

Rule 2 — When revenues and economic benefits are not present or are constant among alternatives, consider

only costs and select alternative that minimizes total cost per defect-free output
AN oh Jon) pial g Jass Callill e YU 3 Jilad) JS ol A0 () 6K Ladie o Aualiatd) a3 gd ol clal ) aa 68 Lavie ¢ 2 Bas il
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Total Cost in Material Selection In many cases, selection of among materials cannot be based solely on
costs of materials. Frequently, change in materials affect design, processing, and shipping costs.
e A sdl et el llle 5 LK il e o) sall sl (Say Al VA e I 8 o) sl sl 8 dullea) e
" 20 Aol IS ey e

Alternative Machine Speeds can frequently be operated at different speeds, resulting in different rates
of product output. However, this usually results in different frequencies of machine downtime. Such
situations lead to present economy studies to determine preferred operating speed.
VY a6 ety Le 13 5 dalide culpalin) @l (50508 ddlise Cile jun Jard OV Cilaa i e W el YY) Cile e Jily
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PRESENT ECONOMY STUDIES s dstasl ci o

Make Versus Purchase (Outsourcing) Studies

A company may choose to produce an item in house, rather than purchase from a
supplier at a price lower than production costs if: 1. direct, indirect or overhead costs are
incurred regardless of whether the item is purchased from an outside supplier, and 2.
The incremental cost of producing the item in the short run is less than the supplier’ s
price The relevant short-run costs of the make versus purchase decisions aree the
incremental costs incurred and the opportunity costs of resource
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