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Operations and Productivity
daualiidlig alilnell

Production iyl
Q is the creation of goods and services cilnaslig glwll (Gla ga A R M S

] ACADEMY
Operations management (OM) cuioeiia)ia)
C, is the set of activities that create value in the form of goods and services by

transforming inputs into outputs
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Organizing to Produce Goods and Services
dlnaillg glwll glii] phhif

Essential functions: avutwinwaivag

1" Marketing (g:guwill
cVgenerates demand kil algy

2" Production/operations | clia=ii/gliill
cv creates the product, aiiallgiay

2 Finance/accounting dwball/adlall

Cy tracks how well the organization is doing, pays bills, collects the money
Jigalll Jnaig ,pilgall gaaig dakinll clai delaq §an guili




>

" Organizational Charts
auhiill Jayall

Airline wgaingnai s

ARMS

Operations ACADEMY

— Ground support equipment
Al peall dlaga
- Maintenance ailunll
— Ground Operations daun)ill alilnell
— Facility maintenance  galjolldiln
— Flight Operations éugall aillulnell
— Catering asaélll aloas
— Crew scheduling pdhill dlgaa
— Management science  q)ladi plc

— Communications Glbaidl
— Dispatching  (sgall Jiapill
- Flying glphall

Marketing

— Traffic administration jgjnoll asapaa)lal
— Reservations ciljgaall

— Schedules ailojll Jglaall

— Tariffs (pricing) pewill / alayeill

— Sales Glewnll
— Advertising gl

Finance/ accounting

Accounting auwlanll

- Payables aiflall ablwall
- Receivables disanll abbwall

Finance aulaln

— Cash control ajaaill L apaaill
- International exchange
Agall Jalull




V= AX+Q =

Manufacturing g.inin s

Operations M

— Facilities Galyall

— Construction; maintenance dilunllg cileLiidl A R M S
— Production and inventory control J9jaallg aliidl 4 paqill G D ey
— Scheduling; materials control algall 4 paaill :algaall

— Quality assurance and control laLa paaillg dagall glon

— Supply-chain management 21)gill dlwlw Gjlal

— Manufacturing eLinill

— Tooling; fabrication; assembly euoaill ‘grinill :algaill jraai

— Design pLonill

— Product development and design aiinll pronig pghi

— Detailed product specifications aiinll alinaill alanigall

— Industrial engineering drelinll dwaiall

— Efficient use of machines, space, and personnel
alyaillg dabwnllg AUill ccaall pladiwall
— Process analysis allnell Julai
— Development and installation of production tools '

and equipment | aliidl &ilasng cigai cuiig Jighi

Marketing
— Sales promotion Gleuall gy
— Advertising Jlledll
— Sales cleyall
— Market research Ggull &ilagi

Finance/ accounting

— Payables aiilall cbbwall
— Receivables disanll albwall
— Funds Management Jigalll éla]
— Money market Jloll (g

— International exchange
— Capital requirements Jloll yuij cililhino
— Stock issue pawill jlan]
- Bond issue and recall
Gilaiwll eleaiwlg jlan)
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Wh\[ StUd\[ OM? sautcen aal gujailatal

OM is one of three major functions of any organization, we L JJ

want to study how people organize themselves for

productive enterprise
dulj 2y pig dokin i iyl Gulill @illhgll s3] La alylaell &)la] ARMS
ﬁ__|_3_|_'|'_i_!]|ﬂ| c II ..ialj_dj]l "|. ) ..“."E ACADEMY

We want (and need) to know how goods and services are produced
.Alnadlig glwll gliil dLa15 dajen gliaig 2y S

We want to understand what operations managers do
alloell gpao aled) Lo pad ayyi

OM is such a costly part of an organization é&ohinll 4l w@lao cjy alilnell &)l

Options for Increasing Contribution é&catuaiiéanjays

Finance/
OM - Accounting Marketing
Option Option Option |

Reduce Reduce Increase
Production Finance Sales
Costs 20% Costs 50% Revenue 50% Current

$100,000 $150,000 $100,000 Sales
$100,000
- - 80,000 - 120,000 - 80,000 Cost of Goods
64,000
20,000 30,000 20,000 Gross Margin
36,000
- - 3,000 - 6,000 - 6,000 Finance Costs
©,000
17,000 24,000 14,000 Tanbiofal

© 2011 Pearson %dur.aﬂnn_ Inc. publishing as Prentice Hall

What Operations Managers Do

dllnell guan alea) ln

Basic Management Functions apulwill &ylayl ilbgll
Planning  buhiill Leading Galudll
Organizing pihiill Controlling paaill

Staffing .auagill

WY A\



1" Design of goods and services <loailigglull proni AR M S

— What good or service should we offer? ACADEMY
flanadi gi e il @il gi delwll La Lo

— How should we design these products and services?
faloaillg alaiinll @da pani i g wls
2" Managing quality @agala)lal
— How do we define quality? féagall 2aai waia

— Who is responsible for quality? féagall e Jgguwall (o

3" Process and capacity design @=uligdilaell piani

<y - What process and what capacity will these products require?
fulaiioll ada Layhii il éewll ,a Log dilaell La Lo
— What equipment and.technology is necessary for these processes?
Sulloell@aal dnjgiall Liaglgiaillg alaeall La Lo

4 Location strategy  gagoll aatilpiul
Cy — Where should we put the facility? saliioll gai gi g i
— On what criteria should we base the location decision?
Sgagallyiyiiaic i gi o Lill pulenll La Lo

2 Layout strategy L3Il hundill @il il

Cy - How should we arrange the facility? salmiall qipd gi way wa

— How large must the facility be to meet our plan?
gl‘“l . ..“.I..Iaz fow IIPJ.Jagb_lllaih.lJ._!Pb

6" Human resources and job design dauagll pranig @) il 3jlgall
C. — How do we provide a reasonable work environment?
fdlgden Jnoc diy pagi wirs
— How much can we expect our employees to produce?
fligalhgn aiiy Ji gdgii Ji Lilhny pa




7" Supply-chain management 2ygill dlwlu é)la]
— Should we make or buy this component?

Sau i pi gganll 1aa gini gi wu Ja

— Who should be our suppliers and how can we integrate

them into our strategy?
fLiiyayilpiml 4 pal0a il g wirag Ligajga Jgad gi v go A R M S

ACADEMY

8 Inventory, material requirements planning, and JIT
aaaall cagll 4 aliidlg ,algall Ja alaliiadl hihij,ggjaall
c¢ — How much inventory of each item should we have?
fpnic Ja go laalini gi iy il ggjinll dinh pa
- When do we re-order? Sedhll arei i

| 4 ¥ Intermediate and short-term scheduling Jalll épnig dhuwgin dlgaall

Q — Are we better off keeping people on the payroll during slowdowns?
fghLiill cilyia elidi Litilg) Jga3 Llc grahgall Ldui gi Jhaaill Ja
— Which jobs do we perform next? SLULi Ladaii il wilihgll La Lo

10" Maintenance ailmnli |
C. — How do we build reliability into our processes? liiliinc adiagigall it cais

— Who is responsible for maintenance? Sailpall e Jgguunll o

: Where are the OM Jobs? sauinel aja) wiliag aagi i

Technology/methods oLl 7 Liaglgiaill
Facilities/space utilization Ablwall / atiiall Jueiml
Strategic issues il LLAGI
Response time dulaiwill C1Lég
People/team development G pall 7 alpaill pghi
Customer service cllneoll 4033

Quality Gagall
WIRTIT

Cost reduction

Inventory reduction J9j3all yaas

Productivity improvement Qpaliidl grwai

0



@ Date @& Job Title

1715 Plant Manager
Division of Fortune 1000 company seeks plant manager for plant located in the upper Hudson Valley area. This
plant manufacturers loading dock equipment for commercial markets, The candidate must be experienced in plant
management including expertise in production planning, purchasing, and inventory management. Good written and

oral communication skills are a must, along with excellent understanding of and application skills in managing

people. ACADEMY

13 dperations Analyst
Expanding national coffee shop: top 10 “Best Places to Work™ wants junior level systems analyst to join our excel-
lent store improvement team. Business or LE. degree, work methods, labor standands, ergonomics, cost accounting
knowledge a plus. This is a hands-on job and excellent oppomunity for a team player with good
people skills. West coast location. Some travel reguired.

318 Quality Manager
Several openings exist in our small package processing facilities in the Mortheast, Florida, and Southern Califomia
for quality managers. These highly visible positions require extensive use of statistical tools o monitor all aspects
of service, imeliness, and workload measurement. The work involves (1) a combination of hands-on applications
and detailed analysis using databases and spreadsheets. (2) process andits o identify areas for improvement and (3)
manager of implementation of changes. Positions involve night hours and weekends. Send resume.

46 Su “hain Manager and g
Responsibilities entail negotiating contracts and establishing long-term relationships with suppliers. We will
rely on the selected candidate to mw
bachelor’s degree and up to 2 years related experience are required. Working knowledge of MRP, ability to use
feedback to master scheduling and suppliers and consolidate orders for best price and delivery are necessary.
Proficiency in all PC Windows applications, particularly Excel and Word, is essemtial. Knowledge of Oracle
business systems | is a plus. Effective verbal and written communication skills are essential.

1 accuracy in the ]1||r1:h:|e;ing system, invoices, and product retums. A

54 Process Improvement Consultants
An expanding consulting firm is seeking consultants to design and implement lean production and eycle time
reduction plans in both service and manufaciuring processes. Our firm is currenily working with an infernational
bank to improve its back office operations, as well as with several manufaciuring firms. A business degree
required; APICS centification a plus,

Cost Focus Quality Focus Customization Focus

Early Concepts Mass Production Era  Lean Production Era Mass Customization Era
1776-1880 1910-1980 1980-1995 1995-2015
Labor Specialization Moving Assembly Line  Just-in-Time {JIT) Globalization '
(Smith, Babbage) (Ford/Sorensen) Computer-Aided Design Internet/E-Commerce
Standardized Parts (Whitney)  Statistical Sampling (CAD) Enterprise Resource Planning
(Shewhart) Electronic Data Interchange  International Quality Standards }
Scientific Management Era  Economic Order (ED1I) (1IS0)
1880-1910 Quantity (Harris) Total Quality Management Finite Scheduling
Gantt Charts (Gantt) Linear Programming (TamM) Supply-Chain Management
Motion & Time Studies PERT/CPM (DuPont) Baldrige Award Mass Customization
(Gilbreth) Material Requirements ~ Empowerment Build-to-Order

Process Analysis (Taylor) Planning (MRP) Kanbans Sustainability
Queuing Theory (Erlang)

WY A\



The Heritage of OM
allaell djlal &l

Division of labor Jo<ll prudi
(Adam Smith 1776;Charles Babbage 1852) AR M S

Standardized parts (Whitney 1800) &innill cljail ACADENY
Scientific Management (Taylor 1881) dialelldjlal

Coordinated assembly line (Ford/ Sorenson 1913) ginaillhi

Gantt charts (Gantt 1916) il alhhin

Motion study (Frank and Lillian Gilbreth1922) a4l duwlja

Quality control (Shewhart 1924; Deming 1950) dagalibua

Frederick W. Taylor
Joghili clijayya

Born 1856; died 1915 1915 ,4g1 :1856 21§
Known as ‘father of scientific management’ "denlell djlagl gii” 4 o]

In 1881, as chief engineer for Midvale Steel, studied how tasks were
done plaall clai arays gujFstJrimgiose™5a Jruaiaall jus aiany 1881 plc 4

Began first motion and time studies adglig dapall alulja lgiiay

Created efficiency principles @claqll ¢galin Liii

Taylor’s Principles sutitsaun

Management Should Take More Responsibility for:
;g€ @ylgguall 3o ajall goai gjlagl Lle iy

Matching employees to right job Aiulinll dayiagll go grahgall (GLagi
Providing the proper training cuuliall qujaill jagi |
Providing proper work methods and tools  druwlinll Jnell cigaig Gy pagi

Establishing appropriate incentives for work to be accomplished
Jo=ll jlid drwliall jalgall gig

= [/ 0
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Frank & Lillian Gilbreth
Cuypla gllylg elilya

Frank (1868-1924): Lillian (1878-1972)

Husband-and-wife engineering team -
429jg agj o ywaid GIJa  ACADEMY

Further developed work measurement methods Josll gulid bl 1jgh

Applied efficiency methods to their home and 12 children!
12 Jl Lnallahig lnaljin lc delaall wllwi Lldik

Henry Ford
2)ga SHLa

Born 1863: died 1947

In 1903, created Ford Motor Company  @ilbjaall 3ga a5y Linil 11903 ple 4

In 1913, first used moving assembly line
dpinginaiha Jgi paiiwl 1913 ple 4 | PN

Paid workers very well for($5/day!) (pgi/cijiigas) Jlasell 117 deaijaijgai gaa

~ W. Edwards Deming |

Born 1900: died 1993

Engineer and physicist AljLag guaian

Credited with teaching Japan quality control methods
Gagall b allwi gulll prlei Jhad al] quwif

Used statistics to analyze process allaell Julail ebnagl padiwl

His methods involve workers in decisions
aljlpdll a Jloell élpn) ayllwi oAl

= [/ 0
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J SV AX+Q "=
s Contributions From uculaaw

Human factors A1 il Jalgoll L J.’

Industrial engineering diclinll auwaiall

Management science a)ladl plc AR M S
Biological science diaglgul pglell A CADEMY
Physical sciences drilijrall pglell

Information technology <loglenlliliaglgini

New Challenges in OM

daliloell @jlal a0 daag aliaai

To
From ol
Jao

Local or national focus Global focus  _nllcjiayi |
g gl lamiag
Batch shipments _ Just-in-time %
aledall Gl aanll auigll 4 liiyl m
Low bid purchasing Supply-chain partnering w

p2uw Jab el pill 21)gill dlwlw 4 G4l pnll
Lengthy product development Rapid product
Gilaiioll el yigh

development, alliances

LAl elai] nees
Standard products - dalaiioll gy pull pghill (B8

dyjlien alaiio Mass customiz|a$ion o (IR

Job specialization gulgll uay >
arhgll yanaill Empowered employees, |

teams gpall ,grabgall g1anid u

Characteristics of Goods :

gilal yailai

Tangible product yugaoln aiin
Production usually separate from consumption diaiwil gc dale Jnaiy pliigl \
Can be inventoried Ug9jaall Lalaijii gany m

Low customer interaction cllnell go Jadiin Jeldi
Can be re-sell a2y dalc) gany

- [/ 0
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Characteristics of Service
Gloaill jailna

Intangible product Wugolo aiio

Often unique avpaggainliie. A R M S
High customer interaction cllaellga Jle Jelai  ACADEMY
Produced and consumed at same time adgll gudi a cllaimig giij
Often knowledge-based dajeall Llcanieiln Ll
Can not re-sell laeLs aslel ghoy o

Industry and Services as Percentage of GDP
Aaall gilill Ilog) go éiglo uuis aloaillg éclinll
90 -
80 -
70
60 -

I services B Manufacturing

Japan

E g 2
© o )
= X
0 N -
35 o o
< N S
o o
T

Russian Fed
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Changing Challenges
dpein Abaai

Salalll galll pueill alpw

Public concern over High ethical and
Ethics and regulations  pollution, corruption,  social responsibility;

not at the forefront ™ child labor, etc. m) increased legal and |8
ailgllg aalyauls il aglill gliy plell Glall professional \
snadall a couyl JLahdll Luaall x
- G S J dacg? éﬁ standards |
’ diclnislg édpaulsi drlggun
dyigildll pulenll dalj syl \A
drianlig

Growth of reliable, low Global focus,
Local or » cost communication » international

national focus and transportation collaboration

b9 gl a0 jrayi dgigall Jdillg allnill gai 192 09l=ig . alle oy 8
4a14ill grdinllg

Shorter.life cycles; growth  Rapid product
»of global communication; »development; design

“de“\_lelopment i CAD, Internet collaboration
abdioll e hy pghl cllniill gni {pndf éla aljga Jgglei 1alaiinll gy pghi

dacluni pranill :arallell pronill a

CLipiillg (CAD) jigrnAall '
Low cost \A

production, with Public sensitivity to Environmentally

little concern for » environment; 1ISO 14000 » sensitive production;
environment; free  standard; increasing green

resources (air, disposal costs manufacturing; '
water) ignored ‘il alai dolell dpwbmall sustainability

Aalaill gaddin gliil waulai GJEJIJ:EE)J;III;OOOJL{_Q“_::: guini iy gulua il h
:ainll Julé ploial go laill go yaladl dnlaiwl {pAasi
ayilaall 3jlgall Jalaig

(cLall ,clgall)

Lengthy product

WY A\



Rise of consumerism;
standardized M)  increased wealth;  m) Mass customization

products individualism guilg gatnii
dyjlien alaiin ‘aalaimill dcjill agen
wow IE ..II o w o= omom &-.I.:J-E-JI :agj_lJI a:IJ"j

Emphasis on Recognition of the Empowered
specialized, often W) employee's total mp employees; enriched
manual tasks contribution; jobs  :ygiand ygahgn
~ plaall Ll oyl knowledge society alyia wailiag
Ll digallg dnniiall dlolall dnaluwall padaill |
dajenll gnian iuahgall \
“In-house” Rapid technological Supply-chain
production; low- B change; increasing B partnering; joint
bid purchasing competitive forces ventures, alliances
elpillg " L31al1” gLiiyl oyl 2glgiaill peill 123)gill @lwlw 4 G4l il
you Jél drwmaliill ggadll Galyj alallillg aayiinll gyliall |j

Shorter product life

Large lot production » cycles; increasing need »
apuall aledall gLl

Just-In-Time

performance
to reduce inventory aaanll cagll a eladll
Galaiaiioll pndaf alalga y
09janll Juldil éxyljinll

New Trends in OM

allaell djlal ,é 62123 alalail

Ethics

Global focus olle jrayi
Environmentally sensitive production Liiyt gulwa Lii]
Rapid product development alaiioll gy pghi |
Mass customization guilg Jarnii
Empowered employees J9ianh ggakhgn h
Supply-chain partnering 2ygill dlmlw 4 dalpivl [N
Just-in-time performance a2anll cuigll 4 elaill

- [/ 0
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Productivity Challenge

anliidl saai

Productivity autiiu

G is the ratio of outputs (goods and services) divided by the A R M S

inputs (resources such as labor and capital) ACADEMY
auiaall Llc Gogudn (Aloaillg giladl) alapioll dwi a
(JLadl yuijg Jo=ll Jio ajlgall)

The objective is to improve productivity aualiigl Jrwai ga waall

Important Note aola akaun

cv Production is a measure of output only and not a measure of efficiency
Gelaall Lwlbd guilg hda alapiall gulid ga gliidl

The Economic System ainiaul puaill

Inputs Transformation Outputs
cilaaall J4gadll alapaall

Labor, Goods
capital, and
management services

2ol

Al culdanll g
dygiw dalijy alapin
L dualiig b
Ligiw %2.5 Jiga
(@ ayaliigll dalyj
ui) g0 ujo dayii
(%2.5 30 %38) JLall
{%2.5 30 %10) Jos=lig
(%2.5 (0 %52) G)ladlg

Feedback loop
dealpl aiaeill ajga




v AX+Q x= < W
Improvmg Productivity at Starbucks

gaalim a aliildl grwad
A team of 10 analysts continually look for ways to shave time. \U’

Some improvements:
«adgll pragil Gy ge jlpoiwl ggiay gillan 10 go ggan (G444

amwaiige ARMS

— Stop requiring signatures on credit card purchases OADEMY
under $25 Saved 8 seconds per transaction
8 1ag Ij1ga 25 Jc Jdi il gloiidl aldlay alyima le alewdgill alia e adgill
dlolea Jal glgd
— Change the size of the ice scoop Saved 14 seconds per drink
Qgpitn Jal dyili 14 yag glill ddeln paa p9i
— New espresso machines Saved 12 seconds per shot
<igai Jal @ili 12 apag 3333 gy prwl alitalo

by $200,000 to $940,000 in six years.

Productivity has improved by 27%, or about 4.5% per year.
200,000 jlading Aain Jal digiwll alalpl dalj Le guajliu dapn aldaell alipwai dacku

.algiw G 4 j1iga 940,000 | Jnil jiga
Lgiw ka5  ,11ga gi %27 éuwiy Gualiigl CLiwai

Productivity asuiu
Units produced daiiall alaagll
Input used doriiwall culsanll

Productivity =

Measure of process improvement alinell gruatl yola
Represents output relative to input Gudanll drwilly alapiall Jiai

Only through productivity increases can our standard of living improve |
alj Jui gohda '

Jruaiy gi liionen ggiwnl gany aaliidl al

Labor Productivity Jasiasuii

Units produced
Labor-hours used doxiiwall Jaell dlclu

Productivity

1,000 = 4 units/labor-h |
250 = 4 units/iapor-nour

One resource input = single-factor productivity
3jigall (o aalg J3an

jlieall dalal daliill

WY A\



: V= A+ Q x= - ﬂ
Multi-Factor Productivity Joige! éaasio agtiig

Output
Labor + Material + Energy

+ Capital + Miscellaneous AR M S
alegiinll + Jlodl guij + ddliall + algall + Joell
d + gulj +aa +1algall + ACADENY n
Also known as total factor productivity Jolgell dall aliigl 4 Loyl wayei

Productivity =

Output and inputs are often expressed in dollars ] )
jugall 4 ddianlig alapiall e dale proi

Multiple resource inputs = multi-factor productivity

jjlgall jo draein dilian .Jalgell dyaeio aliidl

Measurement Problems yuuan gain

Quality may change while the quantity of inputs and outputs remains
constant aiuli alhanllg aldaall dunh Jhiloiy d3gall peiiaé

External elements may cause an increase or decrease in productivity
aaliiyl JLadi gf Galsj 6 a1l poliell cuii g

Productivity Variables i cipsia

Labor o
cv contributes about 10% of the annual increase égiwll éaljl 3o %10 Lligay paluwy

Capital Jtoiigui

Management )i
cv contributes about 52% of the annual increase a;giwll daLjll o %52 19 palwi

WY A\



N = A+ Q = -~ ﬂ

Key Variables for Improved Labor Productivity
Joell daliil grwail drudpl alpeiall

— Basic education appropriate for the labor force
dlolell dgdill cwlinll wbmill pyleill

— Diet of the labor force dlolell 4gdll djaei plhi
— Social overhead that makes labor available A R M S
blin Joell Jeii Lill duulw il drclaiil aloaill ACADEMY

Challenge is in maintaining and enhancing skills in the midst of rapidly

changing technology and knowledge
dcpw) dpeinll daponllg Liaglgiaill hug Lajjeig aljlanll Llc hlaall La ga4) saaill

Investment and Productivity atiiyig jlaiiw

10

[=-]

Percent increase in productivity

35 25 20
Percentage investment

Service Productivity aioasiasui

Typically labor intensive &ale Jnoll dayis

Frequently focused on unique individual attributes or desires
dayypall dpapall abegl gi alanll L le Tis jayi ||

Often an intellectual task performed by professionals )
J94jian la)ag) dyad doan Jgailo Lile

Often difficult to mechanize laiiayn wen) Lo Ll

= [/ 0
WY A\

Often difficult to evaluate for quality




: J S AX+Q x= - < [~
s Productivity at Taco Bell u:qs1i aaptin

Improvements: wlipwaill M

Q — Revised the menu dnildll Jiaei
— Designed meals for easy preparation

paaill dlaw aliag proni ARMS

— Shifted some preparation to suppliers ACADEMY
(Ha)gll LAl paaill dllac gae) Jai

— Efficient layout and automation AT JHsuitig Jled hihaj

— Training and employee empowerment Grahgall ranig cuyaill

— New water and energy saving grills ddlihllg aliall dpagao daiaa cilylga

Results: CilivwAill

Q — Preparation time cut to 8 seconds Jlgd 8 LI praaill cudg Jildi pi
— Management span of control increased from 5 to 30

30 L1 5 g0 djlayl walpi] (Glai @alj

— In-store labor cut.by 15 hours/day _lingi/éclw5 jlada) painll dlloc garaii

— Stores handle twice the volume with half the labor
dllac|l cddnii paall wden) plinll (Gaaii

— Conserve 300 million gallons of water and 200 million KwH of electricity

each year saving $17 million annually
Lon Lgiw cLjaSa yaacluizblgglis ¢6.1la200 g aliall o Jgula Jgilo 300 pLagi
Ligiw jUga ggiln 17 pagy

Ethics and Social Responsibility

drcloiall drlggunllg ciluadadl

Challenges facing operations managers:
allaell span ajlgi il alaaill

Developing and producing safe, quality products
dagall dylleg dinl alaiin gliilg pghi

Maintaining a clean environment aauhidiy e hlaall

Providing a safe workplace gol Joc Jlao pragi

Honoring stakeholder commitments dalnall alani ali aloljildl clagll

WY A\
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