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IntroductionIntroduction

PowerPoint presentation to accompanyPowerPoint presentation to accompany
Heizer/RenderHeizer/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e
Operations Management, 9eOperations Management, 9e



What is Operations Management?What is Operations Management?
DefinedDefined

Operations management (OMOperations management (OM))
didefinisikan sebagai desain,didefinisikan sebagai desain,
operasi, dan peningkatan darioperasi, dan peningkatan dari
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operasi, dan peningkatan darioperasi, dan peningkatan dari
sistem penciptaan dansistem penciptaan dan
penghantaran produk utamapenghantaran produk utama
perusahaanperusahaan



ModelModel OrganisasiOrganisasi

HRMHRM

QAQA

SalesSales FinanceFinance

ManajemenManajemen

OperasiOperasi
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MarketingMarketing

MISMIS
EngineeringEngineering

QAQA

AccountingAccounting

OperasiOperasi



Proses Manajemen ProduksiProses Manajemen Produksi

TransformationInput OutputTransformation
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Transformation
Fabrication

Input OutputTransformation
Assembly

Fabrication: making the parts

Assembly: putting the parts together



The Critical DecisionsThe Critical Decisions

Design of goods and servicesDesign of goods and services

 What good or service should weWhat good or service should we
offer?offer?

 How should we design these productsHow should we design these products
and services?and services?
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How should we design these productsHow should we design these products
and services?and services?

Managing qualityManaging quality

 How do we define quality?How do we define quality?

 Who is responsible for quality?Who is responsible for quality?

Table 1.2 (cont.)Table 1.2 (cont.)



The Critical DecisionsThe Critical Decisions

 Process and capacity designProcess and capacity design

 What process and what capacity willWhat process and what capacity will
these products require?these products require?

 What equipment and technology isWhat equipment and technology is
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 What equipment and technology isWhat equipment and technology is
necessary for these processes?necessary for these processes?

 Location strategyLocation strategy

 Where should we put the facility?Where should we put the facility?

 On what criteria should we base theOn what criteria should we base the
location decision?location decision?

Table 1.2 (cont.)Table 1.2 (cont.)



The Critical DecisionsThe Critical Decisions

 Layout strategyLayout strategy

 How should we arrange the facility?How should we arrange the facility?

 How large must the facility be to meetHow large must the facility be to meet
our plan?our plan?
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Human resources and job designHuman resources and job design

 How do we provide a reasonable workHow do we provide a reasonable work
environment?environment?

 How much can we expect ourHow much can we expect our
employees to produce?employees to produce?

Table 1.2 (cont.)Table 1.2 (cont.)



The Critical DecisionsThe Critical Decisions

 Supply chain managementSupply chain management

 Should we make or buy this component?Should we make or buy this component?

 Who are our suppliers and who canWho are our suppliers and who can
integrate into our eintegrate into our e--commerce program?commerce program?
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integrate into our eintegrate into our e--commerce program?commerce program?

 Inventory, material requirementsInventory, material requirements
planning, and JITplanning, and JIT

 How much inventory of each item shouldHow much inventory of each item should
we have?we have?

 When do we reWhen do we re--order?order?
Table 1.2 (cont.)Table 1.2 (cont.)



The Critical DecisionsThe Critical Decisions

 Intermediate and shortIntermediate and short––termterm
schedulingscheduling

 Are we better off keeping people onAre we better off keeping people on
the payroll during slowdowns?the payroll during slowdowns?
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the payroll during slowdowns?the payroll during slowdowns?

 Which jobs do we perform next?Which jobs do we perform next?

MaintenanceMaintenance

 Who is responsible for maintenance?Who is responsible for maintenance?

 When do we do maintenance?When do we do maintenance?

Table 1.2 (cont.)Table 1.2 (cont.)



Where are the OM Jobs?Where are the OM Jobs?

 Technology/methodsTechnology/methods

 Facilities/space utilizationFacilities/space utilization

 Strategic issuesStrategic issues

 Response timeResponse time
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 People/team developmentPeople/team development

 Customer serviceCustomer service

 QualityQuality

 Cost reductionCost reduction

 Inventory reductionInventory reduction

 Productivity improvementProductivity improvement



New Challenges in OMNew Challenges in OM

 Global focusGlobal focus

 JustJust--inin--timetime

 Supply chainSupply chain
partneringpartnering

ToToFromFrom

 Local or national focusLocal or national focus

 Batch shipmentsBatch shipments

 Low bid purchasingLow bid purchasing
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partneringpartnering

 Rapid productRapid product
development,development,
alliancesalliances

 MassMass
customizationcustomization

 EmpoweredEmpowered
employees, teamsemployees, teams

 Lengthy productLengthy product
developmentdevelopment

 Standard productsStandard products

 Job specializationJob specialization



New Trends in OMNew Trends in OM

Local orLocal or
nationalnational
focusfocus

Reliable worldwideReliable worldwide
communication andcommunication and
transportation networkstransportation networks

Global focus,Global focus,
movingmoving
productionproduction
offshoreoffshore

Batch (large)Batch (large)
shipmentsshipments

Short product life cyclesShort product life cycles
and cost of capital putand cost of capital put

JustJust--inin--timetime
performanceperformance

PastPast CausesCauses FutureFuture
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shipmentsshipments and cost of capital putand cost of capital put
pressure on reducingpressure on reducing
inventoryinventory

performanceperformance

LowLow--bidbid
purchasingpurchasing

Supply chain competitionSupply chain competition
requires that suppliers berequires that suppliers be
engaged in a focus on theengaged in a focus on the
end customerend customer

Supply chainSupply chain
partners,partners,
collaboration,collaboration,
alliances,alliances,
outsourcingoutsourcing

Figure 1.6Figure 1.6



New Trends in OMNew Trends in OM

LengthyLengthy
productproduct
developmentdevelopment

Shorter life cycles,Shorter life cycles,
Internet, rapid internationalInternet, rapid international
communication, computercommunication, computer--
aided design, andaided design, and
international collaborationinternational collaboration

Rapid productRapid product
development,development,
alliances,alliances,
collaborativecollaborative
designsdesigns

StandardizedStandardized Affluence and worldwideAffluence and worldwide MassMass

PastPast CausesCauses FutureFuture
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StandardizedStandardized
productsproducts

Affluence and worldwideAffluence and worldwide
markets; increasinglymarkets; increasingly
flexible productionflexible production
processesprocesses

MassMass
customizationcustomization
with addedwith added
emphasis onemphasis on
qualityquality

JobJob
specializationspecialization

Changing sociocultureChanging socioculture
milieu; increasingly amilieu; increasingly a
knowledge and informationknowledge and information
societysociety

EmpoweredEmpowered
employees,employees,
teams, and leanteams, and lean
productionproduction

Figure 1.6Figure 1.6



New Trends in OMNew Trends in OM

LowLow--costcost
focusfocus

Environmental issues, ISOEnvironmental issues, ISO
14000, increasing disposal14000, increasing disposal
costscosts

EnvironmentallyEnvironmentally
sensitivesensitive
production, greenproduction, green
manufacturing,manufacturing,
recycledrecycled
materials,materials,
remanufacturingremanufacturing

PastPast CausesCauses FutureFuture

© 2008 Prentice Hall, Inc. 2 – 14

remanufacturingremanufacturing

Ethics notEthics not
at forefrontat forefront

Businesses operate moreBusinesses operate more
openly; public and globalopenly; public and global
review of ethics; oppositionreview of ethics; opposition
to child labor, bribery,to child labor, bribery,
pollutionpollution

High ethicalHigh ethical
standards andstandards and
socialsocial
responsibilityresponsibility
expectedexpected

Figure 1.6Figure 1.6



Why Study Operations Management?Why Study Operations Management?

pendekatan sistematis
terhadap proses
organisasi
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Pendidikan usaha Kesempatan karir

Aplikasi
lintas fungsi

Operations
Management



Operations Strategy FrameworkOperations Strategy Framework

Customer Needs

New product : Old product

Competitive
dimensions & requirements
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Quality, Dependability, Speed, Flexibility, and Price

Operations & Supplier capabilities

R&D Technology Systems People Distribution

Support Platforms

Financial management Human resource management Information management

Enterprise capabilities

Operations and Supplier Capabilities

R&D Technology Systems People Distribution



Pertemuan Materi

1 Introduction to MO II (Lucky)

2 Operations Strategy in a Global Environment (Lucky)

3 Quality Function Deployment (Heri)

4 E-Commerce and Operations Management (Lucky)

5 Forecasting I (Heri)

6 Forecasting II (Heri)

7 Project Management (Lucky)

UJIAN TENGAH SEMESTER

8 Aggregate Planning I (Heri)
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8 Aggregate Planning I (Heri)

9 Aggregate Planning II (Heri)

10 Outsourching (Lucky)

11 Capacity Planning (Heri)

12 Six Sigma (Heri)

13 Balance Scorecard I (Lucky)

14 Balance Scorecard II (Lucky)

UJIAN AKHIR SEMESTER



JadwalJadwal KuliahKuliah

KELAS HARI RUANGAN

E SENIN A.18

C SENIN A.18

D,F SELASA A.15
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D,F SELASA A.15

A,B SELASA A.15

Buku Text Wajib : HeizerHeizer/Render/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e

Operations Management, 9eOperations Management, 9e



KontrakKontrak KuliahKuliah
• Kehadiran : Minimal 75%
• Nilai UTS dan UAS : 35%
• Tugas dan Quiz : 30%
• Nilai Tambahan : Partisipasi Kelas dan Absensi
• Pakaian bebas rapi, tidak memakai sandal, tidak
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memakai celana/rok pendek.
• Keterlambatan maksimal 15 menit.
• Penilaian tugas : tepat waktu, tepat lay out, tepat

media, tepat jumlah anggota, tepat
jawaban/materi, originalitas.



Operations
Management
Operations
Management
Operations Strategy inOperations Strategy in
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Operations Strategy inOperations Strategy in
a Global Environmenta Global Environment

PowerPoint presentation to accompanyPowerPoint presentation to accompany
HeizerHeizer/Render/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e
Operations Management, 9eOperations Management, 9e



Reasons to GlobalizeReasons to Globalize

Reasons to GlobalizeReasons to Globalize

1. Mengurangi biaya (tenaga kerja, pajak,
tarif, dll)

TangibleTangible
ReasonsReasons
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tarif, dll)
2. Meningkatkan rantai pasokan
3. Menyediakan barang dan jasa yang lebih

baik
4. Memahami pasar
5. Belajar untuk meningkatkan operasi
6. Menarik dan mempertahankan bakat

global

IntangibleIntangible
ReasonsReasons



Reduce CostsReduce Costs

•• LokasiLokasi asingasing dengandengan tingkattingkat upahupah
yangyang lebihlebih rendahrendah dapatdapat menurunkanmenurunkan
biayabiaya langsunglangsung dandan tidaktidak langsunglangsung

MaquiladorasMaquiladoras
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MaquiladorasMaquiladoras

World Trade Organization (WTO)World Trade Organization (WTO)

North American Free Trade AgreementNorth American Free Trade Agreement
(NAFTA)(NAFTA)

APEC, SEATO, MERCOSURAPEC, SEATO, MERCOSUR

European Union (EU)European Union (EU)



Improve the Supply ChainImprove the Supply Chain

 Locating facilities closer toLocating facilities closer to
unique resourcesunique resources

Auto design to CaliforniaAuto design to California
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Athletic shoe production to ChinaAthletic shoe production to China

Perfume manufacturing in FrancePerfume manufacturing in France



Provide Better GoodsProvide Better Goods
and Servicesand Services

Objective and subjectiveObjective and subjective
characteristics of goods andcharacteristics of goods and
servicesservices
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servicesservices

PengirimanPengiriman tepattepat waktuwaktu

VariabelVariabel budayabudaya

PeningkatanPeningkatan layananlayanan pelangganpelanggan



Understand MarketsUnderstand Markets

•• BerinteraksiBerinteraksi dengandengan pelangganpelanggan
asingasing dandan pemasokpemasok dapatdapat
menimbulkanmenimbulkan peluangpeluang barubaru

PonselPonsel
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PonselPonsel
desaindesain daridari
EropaEropa

PonselPonsel
modemode daridari
JepangJepang

MemperpanjangMemperpanjang siklussiklus hiduphidup produkproduk



Learn to Improve OperationsLearn to Improve Operations

Remain open to the free flow ofRemain open to the free flow of
ideasideas

General MotorsGeneral Motors bermitrabermitra dengandengan
produsenprodusen mobilmobil JepangJepang untukuntuk
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produsenprodusen mobilmobil JepangJepang untukuntuk
belajarbelajar

PeralatanPeralatan dandan tatatata letakletak telahtelah
ditingkatkanditingkatkan menggunakanmenggunakan
kompetensikompetensi ergonomisergonomis SkandinaviaSkandinavia



Attract and Retain GlobalAttract and Retain Global
TalentTalent

Offer better employmentOffer better employment
opportunitiesopportunities

BaikBaik pertumbuhanpertumbuhan peluangpeluang dandan
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BaikBaik pertumbuhanpertumbuhan peluangpeluang dandan
isolasiisolasi terhadapterhadap pengangguranpengangguran

RelokasiRelokasi personilpersonil yangyang tidaktidak
dibutuhkandibutuhkan keke lokasilokasi yangyang lebihlebih
makmurmakmur

 InsentifInsentif bagibagi orangorang yangyang sukasuka
bepergianbepergian



Cultural and Ethical IssuesCultural and Ethical Issues

•• BudayaBudaya bisabisa sangatsangat berbedaberbeda

•• SikapSikap bisabisa sangatsangat berbedaberbeda
terhadapterhadap

© 2008 Prentice Hall, Inc. 2 – 28

•Tepat waktu
•Makan siang istirahat
•Lingkungan
•Intelektual properti

•Pencurian
•Penyuapan
•Pekerja anak



You May Wish To ConsiderYou May Wish To Consider

 National literacy rateNational literacy rate

 Rate of innovationRate of innovation

 Rate of technologyRate of technology
changechange

Work ethicWork ethic

 Tax ratesTax rates

 InflationInflation

 Availability of rawAvailability of raw
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changechange

 Number of skilledNumber of skilled
workersworkers

 Political stabilityPolitical stability

 Product liability lawsProduct liability laws

 Export restrictionsExport restrictions

 Variations in languageVariations in language

 Availability of rawAvailability of raw
materialsmaterials

 Interest ratesInterest rates

 PopulationPopulation

 Number of miles ofNumber of miles of
highwayhighway

 Phone systemPhone system



Developing Missions andDeveloping Missions and
StrategiesStrategies

MissionMission statements tell anstatements tell an
organization where it is goingorganization where it is going
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organization where it is goingorganization where it is going

TheThe StrategyStrategy tells thetells the
organization how to get thereorganization how to get there



MissionMission

MissionMission -- where arewhere are
you going?you going?

Organization’sOrganization’s
purpose for beingpurpose for being
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purpose for beingpurpose for being

Answers ‘What doAnswers ‘What do
we provide society?’we provide society?’

Provides boundariesProvides boundaries
and focusand focus



Factors Affecting MissionFactors Affecting Mission

Philosophy
and Values

Profitability
and Growth

Environment
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Benefit to
Society

Mission

and Growth
Environment

Customers Public Image



Strategic ProcessStrategic Process

Organization’s
Mission

© 2008 Prentice Hall, Inc. 2 – 33

Marketing Operations
Finance/

Accounting

Functional
Area Missions



StrategyStrategy

 Rencana aksi untuk
mencapai misi

 Bidang fungsional
memiliki strategi
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memiliki strategi

 Strategi memanfaatkan
peluang dan kekuatan,
menetralkan ancaman,
dan menghindari
kelemahan



Strategies for CompetitiveStrategies for Competitive
AdvantageAdvantage

DifferentiationDifferentiation –– better, or at leastbetter, or at least
differentdifferent
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Cost leadershipCost leadership –– cheapercheaper

ResponseResponse –– rapid responserapid response



Competing onCompeting on
DifferentiationDifferentiation

•• BersaingBersaing DiferensiasiDiferensiasi

•• KeunikanKeunikan dapatdapat melampauimelampaui baikbaik karakteristikkarakteristik fisikfisik
dandan atributatribut layananlayanan untukuntuk mencakupmencakup segalasegala
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dandan atributatribut layananlayanan untukuntuk mencakupmencakup segalasegala
sesuatusesuatu yangyang berdampakberdampak padapada persepsipersepsi
pelangganpelanggan padapada nilainilai

 SafeskinSafeskin glovesgloves –– leading edge productsleading edge products

 Walt Disney Magic KingdomWalt Disney Magic Kingdom ––
experience differentiationexperience differentiation

 Hard Rock CafeHard Rock Cafe –– dining experiencedining experience



Competing on CostCompeting on Cost

Provide the maximum value asProvide the maximum value as
perceived by customer. Does notperceived by customer. Does not

imply low quality.imply low quality.
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 Southwest AirlinesSouthwest Airlines –– secondarysecondary
airports, no frills service, efficientairports, no frills service, efficient
utilization of equipmentutilization of equipment

 WalWal--MartMart –– small overheads, shrinkage,small overheads, shrinkage,
distribution costsdistribution costs

 Franz ColruytFranz Colruyt –– no bags, low light, nono bags, low light, no
music, doors on freezersmusic, doors on freezers



Competing on ResponseCompeting on Response

 Flexibility is matching market changes inFlexibility is matching market changes in
design innovation and volumesdesign innovation and volumes

 Institutionalization at HewlettInstitutionalization at Hewlett--PackardPackard

 Reliability is meeting schedulesReliability is meeting schedules
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 Reliability is meeting schedulesReliability is meeting schedules

 German machine industryGerman machine industry

 Timeliness is quicknessTimeliness is quickness
in design, production,in design, production,
and deliveryand delivery

 Johnson Electric,Johnson Electric,
Bennigan’s, MotorolaBennigan’s, Motorola



Goods and Services andGoods and Services and
the 10 OM Decisionsthe 10 OM Decisions

OperationsOperations
DecisionsDecisions GoodsGoods ServicesServices

Goods andGoods and
serviceservice
designdesign

Product is usuallyProduct is usually
tangibletangible

Product is notProduct is not
tangibletangible
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designdesign

QualityQuality Many objectiveMany objective
standardsstandards

Many subjectiveMany subjective
standardsstandards

ProcessProcess
andand
capacitycapacity
designdesign

Customers notCustomers not
involvedinvolved

Customer may beCustomer may be
directly involveddirectly involved

Capacity mustCapacity must
match demandmatch demand

Table 2.1Table 2.1



Goods and Services andGoods and Services and
the 10 OM Decisionsthe 10 OM Decisions

OperationsOperations
DecisionsDecisions GoodsGoods ServicesServices

LocationLocation
selectionselection

Near rawNear raw
materials andmaterials and
laborlabor

Near customersNear customers
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laborlabor

LayoutLayout
designdesign

ProductionProduction
efficiencyefficiency

Enhances productEnhances product
and productionand production

HumanHuman
resourcesresources
and joband job
designdesign

Technical skills,Technical skills,
consistent laborconsistent labor
standards, outputstandards, output
based wagesbased wages

Interact withInteract with
customers, laborcustomers, labor
standards varystandards vary

Table 2.1Table 2.1



Goods and Services andGoods and Services and
the 10 OM Decisionsthe 10 OM Decisions

OperationsOperations
DecisionsDecisions GoodsGoods ServicesServices

SupplySupply
chainchain

RelationshipRelationship
critical to finalcritical to final
productproduct

Important, butImportant, but
may not bemay not be
criticalcritical
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productproduct criticalcritical

InventoryInventory Raw materials,Raw materials,
workwork--inin--process,process,
and finishedand finished
goods may begoods may be
heldheld

Cannot be storedCannot be stored

SchedulingScheduling Level schedulesLevel schedules
possiblepossible

Meet immediateMeet immediate
customer demandcustomer demand

Table 2.1Table 2.1



Goods and Services andGoods and Services and
the 10 OM Decisionsthe 10 OM Decisions

OperationsOperations
DecisionsDecisions GoodsGoods ServicesServices

MaintenanceMaintenance Often preventiveOften preventive
and takes placeand takes place
at production siteat production site

Often “repair” andOften “repair” and
takes place attakes place at
customer’s sitecustomer’s site
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at production siteat production site customer’s sitecustomer’s site

Table 2.1Table 2.1



Dynamics ofDynamics of
Strategic ChangeStrategic Change

Changes within the organizationChanges within the organization
 PersonnelPersonnel

FinanceFinance
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 FinanceFinance

 TechnologyTechnology

 Product lifeProduct life

Changes in the environmentChanges in the environment



SWOT AnalysisSWOT Analysis

Internal
Strengths

External
Opportunities

Mission
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Strategy

Analysis

Strengths

Internal
Weaknesses

Opportunities

External
Threats



Critical Success FactorsCritical Success Factors
Marketing

ServiceService
DistributionDistribution
PromotionPromotion
Channels of distributionChannels of distribution
Product positioningProduct positioning
(image, functions)(image, functions)

Finance/Accounting

LeverageLeverage
Cost of capitalCost of capital
Working capitalWorking capital
ReceivablesReceivables
PayablesPayables
Financial controlFinancial control
Lines of creditLines of credit

Production/Operations
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Decisions Sample Options Chapter

ProductProduct Customized, or standardizedCustomized, or standardized 55
QualityQuality Define customer expectations and how to achieve themDefine customer expectations and how to achieve them 6, S66, S6
ProcessProcess Facility size, technology, capacityFacility size, technology, capacity 7, S77, S7
LocationLocation Near supplier or near customerNear supplier or near customer 88
LayoutLayout Work cells or assembly lineWork cells or assembly line 99
Human resourceHuman resource Specialized or enriched jobsSpecialized or enriched jobs 10, S1010, S10
Supply chainSupply chain Single or multiple suppliersSingle or multiple suppliers 11, S1111, S11
InventoryInventory When to reorder, how much to keep on handWhen to reorder, how much to keep on hand 12, 14, 1612, 14, 16
ScheduleSchedule Stable or fluctuating production rateStable or fluctuating production rate 13, 1513, 15
MaintenanceMaintenance Repair as required or preventive maintenanceRepair as required or preventive maintenance 1717

Figure 2.7Figure 2.7



Four InternationalFour International
Operations StrategiesOperations Strategies
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 Import/export or
license existing
product

International
Strategy
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Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

Examples
U.S. Steel
Harley Davidson



Four InternationalFour International
Operations StrategiesOperations Strategies
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Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

International Strategy

 Import/export or
license existing
product

Examples
U.S. Steel
Harley Davidson



Four InternationalFour International
Operations StrategiesOperations Strategies
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 Standardized
product

 Economies of scale
 Cross-cultural

learning

Global
Strategy
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International StrategyInternational Strategy

 Import/export or
license existing
product

Examples
U.S. Steel
Harley Davidson
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HighHighLowLow

Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

 Cross-cultural
learning

Examples
Texas Instruments
Caterpillar
Otis Elevator



Four InternationalFour International
Operations StrategiesOperations Strategies
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 Standardized product
 Economies of scale
 Cross-cultural learning

Examples
Texas Instruments
Caterpillar
Otis Elevator

Global Strategy
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HighHighLowLow

Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

Otis Elevator

International Strategy

 Import/export or
license existing
product

Examples
U.S. Steel
Harley Davidson



 Standardized product
 Economies of scale
 Cross-cultural learning

Examples
Texas Instruments
Caterpillar
Otis Elevator

Global StrategyGlobal Strategy

Four InternationalFour International
Operations StrategiesOperations Strategies
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HighHigh

 Use existing
domestic model
globally

 Franchise, joint
ventures,

Multidomestic
Strategy
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Otis Elevator

International StrategyInternational Strategy

 Import/export or
license existing
product

Examples
U.S. Steel
Harley Davidson
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Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

ventures,
subsidiaries

Examples
Heinz
McDonald’s
The Body Shop
Hard Rock Cafe



Four InternationalFour International
Operations StrategiesOperations Strategies
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 Standardized product
 Economies of scale
 Cross-cultural learning

Examples
Texas Instruments
Caterpillar
Otis Elevator

Global Strategy
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HighHighLowLow

Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

Otis Elevator

International Strategy

 Import/export or
license existing
product

Examples
U.S. Steel
Harley Davidson

Multidomestic Strategy

 Use existing
domestic model globally

 Franchise, joint ventures,
subsidiaries

Examples
Heinz The Body Shop
McDonald’s Hard Rock Cafe



 Standardized product
 Economies of scale
 Cross-cultural learning

Examples
Texas Instruments
Caterpillar
Otis Elevator

Global StrategyGlobal Strategy

Four InternationalFour International
Operations StrategiesOperations Strategies
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HighHigh

 Move material,
people, ideas
across national
boundaries

 Economies of scale

Transnational
Strategy
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International StrategyInternational Strategy

 Import/export or
license existing
product

Examples
U.S. Steel
Harley Davidson

Multidomestic Strategy

 Use existing
domestic model globally

 Franchise, joint ventures,
subsidiaries

Examples
Heinz The Body Shop
McDonald’s Hard Rock Cafe

Otis Elevator
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HighHighLowLow

Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

boundaries
 Economies of scale
 Cross-cultural

learning

Examples
Coca-Cola
Nestlé



Four InternationalFour International
Operations StrategiesOperations Strategies
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HighHigh

 Standardized product
 Economies of scale
 Cross-cultural learning

Examples
Texas Instruments
Caterpillar
Otis Elevator

Global Strategy Transnational Strategy

 Move material, people, ideas
across national boundaries

 Economies of scale
 Cross-cultural learning

Examples
Coca-Cola
Nestlé
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Local Responsiveness ConsiderationsLocal Responsiveness Considerations
(Quick Response and/or Differentiation)(Quick Response and/or Differentiation)

Otis Elevator Nestlé

International Strategy

 Import/export or
license existing
product

Examples
U.S. Steel
Harley Davidson

Multidomestic Strategy

 Use existing
domestic model globally

 Franchise, joint ventures,
subsidiaries

Examples
Heinz The Body Shop
McDonald’s Hard Rock Cafe



Operations
Management
Operations
Management
E-Commerce and
Operations Management
E-Commerce and
Operations Management
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Operations ManagementOperations Management

© 2006 Prentice Hall, Inc.

PowerPoint presentation to accompanyPowerPoint presentation to accompany
Heizer/RenderHeizer/Render
Principles of Operations Management, 6ePrinciples of Operations Management, 6e
Operations Management, 8eOperations Management, 8e



The InternetThe Internet

 jaringan komputer Internasional

 Menghubungkan perusahaan dan orang
di seluruh dunia

 Memungkinkan integrasi sistem

© 2006 Prentice Hall, Inc. S11 – 2

 Memungkinkan integrasi sistem
informasi internal dan meningkatkan
komunikasi antara organisasi-
organisasi

 Ikatan bersama desain global,
manufaktur, pengiriman, penjualan, dan
afterafter--serviceservice



The InternetThe Internet

 Membentuk kembali pemikiran tentang
bagaimana bisnis memberikan nilai kepada
pelanggan

 Manfaat utama adalah kecepatan dan akses

 Kendaraan Penting untuk perubahan dalam
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 Kendaraan Penting untuk perubahan dalam
Manajemen Operasi

 Intranet adalah jaringan internal tidak tersedia
bagi pengguna eksternal

 Tumbuh setiap hari dengan lebih dari 300 juta
domain terdaftar di seluruh dunia



Electronic CommerceElectronic Commerce

 EE--commerce (or ecommerce (or e--business)business) –– the use ofthe use of
the internet to buy and sell products andthe internet to buy and sell products and
services and exchange informationservices and exchange information

 Low cost rapid exchangesLow cost rapid exchanges
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 Low cost rapid exchangesLow cost rapid exchanges

 A whole new way of doing businessA whole new way of doing business

“… all about cycle time, speed, globalization,
enhanced productivity, reaching new
customers and sharing knowledge across
institutions for competitive advantage.”

Louis Gerstner
Former Chairman, IBM



EE--Commerce DefinitionsCommerce Definitions

 BusinessBusiness--toto--business (B2B)business (B2B) –– Both sidesBoth sides
of the transaction are businesses, nonof the transaction are businesses, non--
profit organizations, or governmentsprofit organizations, or governments

 BusinessBusiness--toto--consumer (B2C)consumer (B2C) ––
Transactions in which buyers areTransactions in which buyers are
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 BusinessBusiness--toto--consumer (B2C)consumer (B2C) ––
Transactions in which buyers areTransactions in which buyers are
individual consumersindividual consumers

 ConsumerConsumer--toto--consumer (C2C)consumer (C2C) ––
Consumers sell directly to each otherConsumers sell directly to each other

 ConsumerConsumer--toto--business (C2B)business (C2B) ––
Individuals sell services or goods toIndividuals sell services or goods to
businessesbusinesses



EE--Commerce TransactionsCommerce Transactions

BusinessBusiness ConsumerConsumer

BusinessBusiness

B2B
Global Health

Care Exchange,
Global Net

B2C
Amazon, Dell,
Netgrocer.com
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Figure S11.1Figure S11.1

Global Net
Xchange

Netgrocer.com

ConsumerConsumer
C2B

Priceline,
Travelocity

C2C
eBay



Economics of EEconomics of E--CommerceCommerce

 Biaya pertukaran informasi yang
dikurangi drastis

 Hambatan untuk masuk lebih
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 Hambatan untuk masuk lebih
rendah

 Kendala waktu hampir hilang

 Informasi dan komunikasi murah
dan mudah



Types of InformationTypes of Information

 ProductProduct —— drawings, specifications,drawings, specifications,
video, or simulation demonstrations,video, or simulation demonstrations,
pricesprices

 Production ProcessesProduction Processes —— capacities,capacities,
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 Production ProcessesProduction Processes —— capacities,capacities,
commitments, product planscommitments, product plans

 TransportationTransportation —— carrier availability,carrier availability,
lead times, costslead times, costs

 InventoryInventory —— inventory tracking, levels,inventory tracking, levels,
costs, and locationcosts, and location

Table S11.1Table S11.1



Types of InformationTypes of Information

 SuppliersSuppliers —— product catalog, qualityproduct catalog, quality
history, lead times, terms, andhistory, lead times, terms, and
conditionsconditions

 Supply Chain AlliancesSupply Chain Alliances —— key contact,key contact,
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 Supply Chain AlliancesSupply Chain Alliances —— key contact,key contact,
partners’ roles and responsibilities,partners’ roles and responsibilities,
schedulesschedules

 Supply Chain Process and PerformanceSupply Chain Process and Performance
—— process descriptions, performanceprocess descriptions, performance
measures such as quality and deliverymeasures such as quality and delivery

Table S11.1Table S11.1



Types of InformationTypes of Information

 CompetitorCompetitor —— benchmarking, productbenchmarking, product
offerings, market shareofferings, market share

 Sales and MarketingSales and Marketing —— point of salepoint of sale
(POS) data entry, promotions, pricing,(POS) data entry, promotions, pricing,
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(POS) data entry, promotions, pricing,(POS) data entry, promotions, pricing,
discountsdiscounts

 CustomerCustomer —— sales history and forecastssales history and forecasts

 CostsCosts —— market indexes, auctionmarket indexes, auction
resultsresults

Table S11.1Table S11.1



Benefits and LimitationsBenefits and Limitations

Benefits of EBenefits of E--CommerceCommerce

 Peningkatan, informasi rendah biaya
yang membuat pembeli dan penjual
lebih berpengetahuan memiliki kekuatan
inheren untuk menurunkan biaya

© 2006 Prentice Hall, Inc. S11 – 11

inheren untuk menurunkan biaya

 Biaya masuk yang lebih rendah
meningkatkan berbagi informasi

 Tersedia 24 jam sehari, hampir setiap
tempat di dunia, memungkinkan
transaksi nyaman bagi mereka yang
peduli Table S11.2Table S11.2



Benefits and LimitationsBenefits and Limitations

 Ketersediaan memperluas pasar untuk
kedua pembeli dan penjual

 Mengurangi biaya pembuatan,
pengolahan, mendistribusikan,
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pengolahan, mendistribusikan,
menyimpan, dan mengambil informasi
berbasis kertas

 Mengurangi biaya komunikasi

 komunikasi Kaya dibanding kertas
tradisional dan komunikasi telepon
karena klip video, suara, dan
demonstrasi Table S11.2Table S11.2



Benefits and LimitationsBenefits and Limitations

 pengiriman Cepat produk digital seperti
gambar, dokumen, dan software

 Peningkatan fleksibilitas
lokasi. (Artinya, memungkinkan
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lokasi. (Artinya, memungkinkan
beberapa proses untuk ditempatkan di
mana saja komunikasi elektronik dapat
dibentuk, dan memungkinkan orang
untuk berbelanja dan bekerja dari
rumah.)

Table S11.2Table S11.2



Benefits and LimitationsBenefits and Limitations

Limitations of ELimitations of E--CommerceCommerce

 Kurangnya sistem keamanan,
kehandalan, dan standar

 Kurangnya privasi
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 Kurangnya privasi

 Beberapa transaksi masih agak lambat

 Mengintegrasikan e-commerce
perangkat lunak dengan perangkat
lunak yang ada dan database masih
merupakan tantangan

Table S11.2Table S11.2



Benefits and LimitationsBenefits and Limitations

 Kurangnya kepercayaan dalam (1)
integritas mereka di ujung lain dari
suatu transaksi, (2) integritas dari
transaksi itu sendiri, dan (3) uang
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transaksi itu sendiri, dan (3) uang
elektronik yang hanya bit dan byte

Table S11.2Table S11.2

Security and risk are major
factors in E-commerce



Product DesignProduct Design

 Mudah berbagi pengetahuan dan
informasi memungkinkan siklus biaya
yang lebih rendah lebih cepat dan
desain yang dapat melibatkan peserta
dalam lokasi yang beragam
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dalam lokasi yang beragam

 Data produk dapat dikelola melalui
Internet

 Rekayasa perubahan dan manajemen
konfigurasi dapat diperpanjang
sepanjang rantai pasokan



Collaborative ProjectCollaborative Project
ManagementManagement

 Perangkat lunak manajemen proyek
memungkinkan untuk membangun
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memungkinkan untuk membangun
situs intranet untuk berbagi
dokumen dan mempertahankan
laporan status

 Intranet juga dapat digunakan
untuk perpustakaan dokumen



EE--ProcurementProcurement

 Purchasing or order releasePurchasing or order release
communicated over the Internetcommunicated over the Internet

 Online catalogs allow quicker costOnline catalogs allow quicker cost
comparisons and bidding processescomparisons and bidding processes

© 2006 Prentice Hall, Inc. S11 – 18

comparisons and bidding processescomparisons and bidding processes

 Catalogs can be provided byCatalogs can be provided by

VendorsVendors

 IntermediariesIntermediaries

BuyersBuyers



Online CatalogsOnline Catalogs

 Vendor catalogs provide quick andVendor catalogs provide quick and
easy access to the entire producteasy access to the entire product
lineline

 Available to anyone with InternetAvailable to anyone with Internet
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 Available to anyone with InternetAvailable to anyone with Internet
accessaccess

 Quick and easy to customize andQuick and easy to customize and
adjustadjust

 Reduced paper trails reduceReduced paper trails reduce
purchasing costspurchasing costs



Online CatalogsOnline Catalogs

 Katalog Perantara memfasilitasi pembeli
dan penjual bertemu

 Pembeli dapat menemukan beberapa
penjual di satu situs
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penjual di satu situs

 Pembeli berfokus pada pertukaran
memungkinkan kelompok perusahaan
bergabung bersama untuk membeli
dalam jumlah yang lebih besar dan lebih
efisien daripada jika mereka bekerja
secara independen



Internet Trading ExchangesInternet Trading Exchanges

Retail goodsRetail goods —— setup by Sears andsetup by Sears and
France’s Carrefour; calledFrance’s Carrefour; called
GlobalNetXchange for retailers (gnx.com)GlobalNetXchange for retailers (gnx.com)

Health care productsHealth care products —— set up by Johnsonset up by Johnson

© 2006 Prentice Hall, Inc. S11 – 21

Table S11.3Table S11.3

Health care productsHealth care products —— set up by Johnsonset up by Johnson
& Johnson, GE Medical systems, Baxter& Johnson, GE Medical systems, Baxter
International, Abbott Laboratories, andInternational, Abbott Laboratories, and
Medtronic Inc; called the Global Heath CareMedtronic Inc; called the Global Heath Care
Exchange (ghx.com)Exchange (ghx.com)



Medical Supply ChainMedical Supply Chain

Current Supply ChainCurrent Supply Chain

CustomersCustomers

H
H H

H

SuppliersSuppliers
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Figure S11.2Figure S11.2

H

H

H H
H

Manual processes, includingManual processes, including
paper, phone, and faxpaper, phone, and fax

H

–– ManufacturerManufacturer –– DistributorDistributor

–– HospitalHospital
H H

H
Group PurchasingGroup Purchasing
OrganizationsOrganizations

––



Medical Supply ChainMedical Supply Chain

New Supply ChainNew Supply Chain

CustomersCustomers

H
H H

HOnline

SuppliersSuppliers
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Figure S11.2Figure S11.2

H
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H H
H

Automated WebAutomated Web--based processesbased processes

Online
Global Health

Care
Exchange

H

–– ManufacturerManufacturer –– DistributorDistributor

–– HospitalHospital
H H

H
Group PurchasingGroup Purchasing
OrganizationsOrganizations

––



EE--ProcurementProcurement

 Request For Quotes and BidRequest For Quotes and Bid
PackagingPackaging

 Database of history improves vendorDatabase of history improves vendor
selectionselection
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selectionselection

 Electronic files speed decisionsElectronic files speed decisions

 System is faster and less expensiveSystem is faster and less expensive

 Internet OutsourcingInternet Outsourcing

 Outsourcing support systems likeOutsourcing support systems like
payroll, accounting, humanpayroll, accounting, human
resources, and travelresources, and travel



EE--ProcurementProcurement

Online AuctionsOnline Auctions

 Maintained by buyers, sellers, orMaintained by buyers, sellers, or
intermediariesintermediaries

 May be used to sell excess rawMay be used to sell excess raw
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 May be used to sell excess rawMay be used to sell excess raw
material or discontinued or excessmaterial or discontinued or excess
inventoryinventory

 Low cost and increased access toLow cost and increased access to
buyersbuyers



Inventory TrackingInventory Tracking

 Technologies like bar codeTechnologies like bar code
scanners, radio frequency,scanners, radio frequency,
electronic communications can beelectronic communications can be
used by almost any firm to trackused by almost any firm to track
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used by almost any firm to trackused by almost any firm to track
inventory in transit, on the shopinventory in transit, on the shop
floor, or in a warehousefloor, or in a warehouse



Inventory ReductionInventory Reduction

 Warehousing for EWarehousing for E--CommerceCommerce

Managed by a logistics vendorManaged by a logistics vendor

PassPass--through facility rather thanthrough facility rather than
storagestorage
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storagestorage

 JustJust--inin--Time Delivery for ETime Delivery for E--
CommerceCommerce

EE--commerce can improvecommerce can improve
communication and coordinationcommunication and coordination

EE--commerce service companiescommerce service companies
manage complex transactionsmanage complex transactions



Scheduling and LogisticsScheduling and Logistics
ImprovementsImprovements

 Coordinated Pickup and DeliveryCoordinated Pickup and Delivery

 Unified view of dataUnified view of data

 Shipments can be merged in transitShipments can be merged in transit
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 Shipments can be merged in transitShipments can be merged in transit

 Reduced inventory and delays mean lower costsReduced inventory and delays mean lower costs

 Logistics Cost ReductionLogistics Cost Reduction

 Carriers with unused capacity can find loadsCarriers with unused capacity can find loads
through Internet sitesthrough Internet sites

 Logistics efficiency improves and costs areLogistics efficiency improves and costs are
reducedreduced



Operations
Management
Operations
Management
Project ManagementProject Management
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Project ManagementProject Management

PowerPoint presentation to accompanyPowerPoint presentation to accompany
Heizer/RenderHeizer/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e
Operations Management, 9eOperations Management, 9e



 Single unitSingle unit

Many related activitiesMany related activities

Difficult production planning andDifficult production planning and

Project CharacteristicsProject Characteristics
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Difficult production planning andDifficult production planning and
inventory controlinventory control

General purpose equipmentGeneral purpose equipment

High labor skillsHigh labor skills



Examples of ProjectsExamples of Projects

 Building ConstructionBuilding Construction
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 Research ProjectResearch Project



Management of ProjectsManagement of Projects

1.1. PlanningPlanning -- goal setting, defining thegoal setting, defining the
project, team organizationproject, team organization

2.2. SchedulingScheduling -- relates people, money,relates people, money,
and supplies to specific activitiesand supplies to specific activities
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and supplies to specific activitiesand supplies to specific activities
and activities to each otherand activities to each other

3.3. ControllingControlling -- monitors resources,monitors resources,
costs, quality, and budgets; revisescosts, quality, and budgets; revises
plans and shifts resources to meetplans and shifts resources to meet
time and cost demandstime and cost demands



 PlanningPlanning

 ObjectivesObjectives

 ResourcesResources

Work breakWork break--downdown

 SchedulingScheduling

 Project activitiesProject activities

 Start & end timesStart & end times

Project ManagementProject Management
ActivitiesActivities
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Work breakWork break--downdown
scheduleschedule

 OrganizationOrganization

 NetworkNetwork

 ControllingControlling

Monitor, compare, revise, actionMonitor, compare, revise, action



Project Planning,Project Planning,
Scheduling, and ControllingScheduling, and Controlling
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Figure 3.1Figure 3.1

BeforeBefore Start of projectStart of project DuringDuring

projectproject TimelineTimeline projectproject



Project Planning,Project Planning,
Scheduling, and ControllingScheduling, and Controlling
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Project Planning,Project Planning,
Scheduling, and ControllingScheduling, and Controlling
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Figure 3.1Figure 3.1
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Project Planning,Project Planning,
Scheduling, and ControllingScheduling, and Controlling
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Figure 3.1Figure 3.1

BeforeBefore Start of projectStart of project DuringDuring

projectproject TimelineTimeline projectproject



Project Planning,Project Planning,
Scheduling, and ControllingScheduling, and Controlling

Budgets
Delayed activities report
Slack activities report

Time/cost estimates
Budgets
Engineering diagrams
Cash flow charts
Material availability details
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Figure 3.1Figure 3.1

BeforeBefore Start of projectStart of project DuringDuring

projectproject TimelineTimeline projectproject

Slack activities report

CPM/PERT
Gantt charts
Milestone charts
Cash flow schedules



 Establishing objectivesEstablishing objectives

 Defining projectDefining project

 Creating workCreating work
breakdown structurebreakdown structure

Project PlanningProject Planning
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breakdown structurebreakdown structure

 DeterminingDetermining
resourcesresources

 Forming organizationForming organization



 Often temporary structureOften temporary structure

 Uses specialists from entire companyUses specialists from entire company

 Headed by project managerHeaded by project manager

Project OrganizationProject Organization
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 Coordinates activitiesCoordinates activities

 Monitors scheduleMonitors schedule
and costsand costs

 PermanentPermanent
structure calledstructure called
‘matrix organization’‘matrix organization’



A Sample ProjectA Sample Project
OrganizationOrganization

Marketing Finance
Human

Resources Design
Quality

Mgt
Production

President
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Test
Engineer

Mechanical
Engineer

Project 1Project 1 Project
Manager

Technician

Technician

Project 2Project 2 Project
Manager

Electrical
Engineer

Computer
Engineer

Figure 3.2Figure 3.2



Project OrganizationProject Organization
Works Best WhenWorks Best When

1.1. PekerjaanPekerjaan dapatdapat didefinisikandidefinisikan dengandengan
tujuantujuan spesifikspesifik dandan batasbatas waktuwaktu

2.2. PekerjaanPekerjaan iniini unikunik atauatau agakagak asingasing bagibagi
organisasiorganisasi yangyang adaada
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organisasiorganisasi yangyang adaada

3.3. PekerjaanPekerjaan mengandungmengandung tugastugas--tugastugas
komplekskompleks yangyang salingsaling terkaitterkait yangyang
memerlukanmemerlukan keterampilanketerampilan khususkhusus

4.4. ProyekProyek iniini sementarasementara tetapitetapi pentingpenting
untukuntuk organisasiorganisasi

5.5. ProyekProyek melibatkanmelibatkan seluruhseluruh linilini
organisasiorganisasi



Matrix OrganizationMatrix Organization

MarketingMarketing OperationsOperations EngineeringEngineering FinanceFinance

Project 1Project 1
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Project 2Project 2

Project 3Project 3

Project 4Project 4



The Role ofThe Role of
the Project Managerthe Project Manager

Sangat terlihat
Bertanggung jawab untuk memastikan bahwa:
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 Semua kegiatan yang diperlukan sudah
selesai dalam rangkaian dan tepat waktu

 Proyek ini sesuai anggaran

 Proyek itu memenuhi tujuan kualitas

 Orang-orang yang ditugaskan untuk proyek
tersebut menerima motivasi, arah, dan
informasi



The Role ofThe Role of
the Project Managerthe Project Manager

Sangat terlihat
Bertanggung jawab untuk memastikan bahwa:Project managers should be:

 Good coaches
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 Semua kegiatan yang diperlukan sudah
selesai dalam rangkaian dan tepat waktu

 Proyek ini sesuai anggaran

 Proyek itu memenuhi tujuan kualitas

 Orang-orang yang ditugaskan untuk proyek
tersebut menerima motivasi, arah, dan
informasi

 Good coaches

 Good communicators

 Able to organize activities
from a variety of disciplines



Ethical IssuesEthical Issues

 Bid riggingBid rigging –– divulging confidential informationdivulging confidential information
to give some bidders an unfair advantageto give some bidders an unfair advantage

 “Low balling” contractors“Low balling” contractors –– try to “buy” thetry to “buy” the
project by bidding low and hope to renegotiateproject by bidding low and hope to renegotiate
or cut cornersor cut corners
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 BriberyBribery –– particularly on international projectsparticularly on international projects

 Expense account paddingExpense account padding

 Use of substandard materialsUse of substandard materials

 Compromising health and safety standardsCompromising health and safety standards

 Withholding needed informationWithholding needed information

 Failure to admit project failure at closeFailure to admit project failure at close



Project SchedulingProject Scheduling

MengidentifikasiMengidentifikasi
hubunganhubungan antarantar kegiatankegiatan

MengurutkanMengurutkan kegiatankegiatan

MenentukanMenentukan waktuwaktu
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MenentukanMenentukan waktuwaktu
aktivitasaktivitas && biayabiaya

MemperkirakanMemperkirakan
kebutuhankebutuhan bahanbahan &&
pekerjapekerja

MenentukanMenentukan kegiatankegiatan
kritiskritis



Purposes of ProjectPurposes of Project
SchedulingScheduling

1.1. MenunjukkanMenunjukkan hubunganhubungan masingmasing--masingmasing kegiatankegiatan
kepadakepada orangorang lainlain dandan untukuntuk keseluruhankeseluruhan proyekproyek

2.2. MengidentifikasiMengidentifikasi hubunganhubungan didahulukandidahulukan//prioritasprioritas

© 2008 Prentice Hall, Inc. 3 – 20

2.2. MengidentifikasiMengidentifikasi hubunganhubungan didahulukandidahulukan//prioritasprioritas
didi antaraantara kegiatankegiatan

3.3. MendorongMendorong pengaturanpengaturan waktuwaktu yangyang realistisrealistis dandan
perkiraanperkiraan biayabiaya untukuntuk setiapsetiap kegiatankegiatan

4.4. MembantuMembantu membuatmembuat lebihlebih baikbaik menggunakanmenggunakan
orangorang,, uanguang,, dandan sumbersumber dayadaya materimateri dengandengan
mengidentifikasimengidentifikasi hambatanhambatan pentingpenting dalamdalam
proyekproyek



Scheduling TechniquesScheduling Techniques

1.1. PastikanPastikan bahwabahwa semuasemua kegiatankegiatan
direncanakandirencanakan

2.2. UrutanUrutan kinerjakinerja dicatatdicatat
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3.3. estimasiestimasi waktuwaktu KegiatanKegiatan dicatatdicatat

4.4. WaktuWaktu proyekproyek secarasecara
keseluruhankeseluruhan dikembangkandikembangkan



Gantt chartGantt chart

Critical Path MethodCritical Path Method
(CPM)(CPM)

Project ManagementProject Management
TechniquesTechniques
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(CPM)(CPM)

 Program EvaluationProgram Evaluation
and Reviewand Review
Technique (PERT)Technique (PERT)



A Simple Gantt ChartA Simple Gantt Chart

Time
J F M A M J J A S

Design
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Design

Prototype

Test

Revise

Production



Passengers

Baggage

Fueling

Cargo and mail

Galley servicing

Deplaning

Baggage claim

Container offload

Pumping

Engine injection water

Container offload

Main cabin door

Aft cabin door

Service For A Delta JetService For A Delta Jet
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Galley servicing

Lavatory servicing

Drinking water

Cabin cleaning

Cargo and mail

Flight services

Operating crew

Baggage

Passengers

Aft cabin door

Aft, center, forward

Loading

First-class section

Economy section

Container/bulk loading

Galley/cabin check

Receive passengers

Aircraft check

Loading

Boarding

00 1010 2020 3030 4040
Time, MinutesTime, MinutesFigure 3.4Figure 3.4



Project Control ReportsProject Control Reports

 DetilDetil biayabiaya untukuntuk masingmasing--masingmasing tugastugas

 kurvakurva ProgramProgram kerjakerja totaltotal

 tabeltabel BiayaBiaya distribusidistribusi

 biayabiaya FungsionalFungsional dandan ringkasanringkasan waktuwaktu
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 biayabiaya FungsionalFungsional dandan ringkasanringkasan waktuwaktu

 BahanBahan bakubaku dandan prakiraanprakiraan pengeluaranpengeluaran

 laporanlaporan VariansVarians

 laporanlaporan analisisanalisis WaktuWaktu

 laporanlaporan statusstatus PekerjaanPekerjaan



 Network techniquesNetwork techniques

 Developed in 1950’sDeveloped in 1950’s

 CPM by DuPont for chemical plants (1957)CPM by DuPont for chemical plants (1957)

 PERT by Booz, Allen & Hamilton with thePERT by Booz, Allen & Hamilton with the

PERT and CPMPERT and CPM
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 PERT by Booz, Allen & Hamilton with thePERT by Booz, Allen & Hamilton with the
U.S. Navy, for Polaris missile (1958)U.S. Navy, for Polaris missile (1958)

 Consider precedence relationships andConsider precedence relationships and
interdependenciesinterdependencies

 Each uses a different estimate ofEach uses a different estimate of
activity timesactivity times



1. kapan seluruh proyek akan selesai?

2. Apa kegiatan penting atau tugas dalam
proyek?

Questions PERT & CPMQuestions PERT & CPM
Can AnswerCan Answer
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proyek?

3. Mana kegiatan noncritical?

4. Berapa probabilitas proyek akan selesai
pada waktu tertentu?



5. Apakah proyek sesuai jadwal, di belakang
jadwal, atau lebih cepat dari jadwal?

6. Apakah uang yang dihabiskan sama dengan,
kurang dari, atau lebih besar dari anggaran?

Questions PERT & CPMQuestions PERT & CPM
Can AnswerCan Answer
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7. Apakah sumber daya yang ada cukup tersedia
untuk menyelesaikan proyek tepat waktu?

8. Jika proyek harus selesai dalam waktu yang
lebih singkat, bagaimana cara untuk mencapai
hal ini dengan biaya minimal?



Advantages of PERT/CPMAdvantages of PERT/CPM

1.1. TerutamaTerutama bergunaberguna ketikaketika penjadwalanpenjadwalan
dandan pengendalianpengendalian proyekproyek--proyekproyek besarbesar

2.2. konsepkonsep LangsungLangsung dandan bukanbukan matematismatematis
yangyang komplekskompleks
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yangyang komplekskompleks

3.3. JaringanJaringan grafisgrafis membantumembantu hubunganhubungan
antaraantara kegiatankegiatan proyekproyek

4.4. JalurJalur KritisKritis dandan analisisanalisis pengenduranpengenduran
waktuwaktu membantumembantu menentukanmenentukan kegiatankegiatan
yangyang perluperlu diawasidiawasi ketatketat



Advantages of PERT/CPMAdvantages of PERT/CPM

5.5. dokumentasidokumentasi ProyekProyek dandan grafisgrafis
menunjukkanmenunjukkan siapasiapa yangyang bertanggungbertanggung
jawabjawab untukuntuk berbagaiberbagai kegiatankegiatan

6.6. BerlakuBerlaku untukuntuk berbagaiberbagai proyekproyek
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6.6. BerlakuBerlaku untukuntuk berbagaiberbagai proyekproyek

7.7. BergunaBerguna dalamdalam memantaumemantau tidaktidak hanyahanya
jadwaljadwal namunnamun jugajuga biayabiaya



1.1. KegiatanKegiatan proyekproyek harusharus jelasjelas,, independenindependen,,
dandan stabilstabil dalamdalam hubunganhubungan merekamereka

2.2. hubunganhubungan PrecedencePrecedence harusharus ditentukanditentukan
dandan dihubungkandihubungkan bersamabersama--samasama

Limitations of PERT/CPMLimitations of PERT/CPM
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dandan dihubungkandihubungkan bersamabersama--samasama

3.3. EstimasiEstimasi waktuwaktu cenderungcenderung subyektifsubyektif dandan
manajermanajer dapatdapat berpotensiberpotensi membuatmembuat
kecurangankecurangan

4.4. AdaAda bahayabahaya daridari terlaluterlalu banyakbanyak
penekananpenekanan ditempatkanditempatkan padapada jalurjalur
terpanjangterpanjang atauatau kritiskritis,,



Project Management SoftwareProject Management Software

 There are several popular packagesThere are several popular packages
for managing projectsfor managing projects

 PrimaveraPrimavera

 MacProjectMacProject
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 MacProjectMacProject

 PertmasterPertmaster

 VisiScheduleVisiSchedule

 Time LineTime Line

 Microsoft ProjectMicrosoft Project



Operations
Management
Operations
Management

Quality Function DeploymentQuality Function DeploymentQuality Function DeploymentQuality Function Deployment



 Engineers and customers often speak
different languages

 What the customer wants is translated
into technical specificationsinto technical specifications

 What is actually wanted by the customer
can be lost through out the R&D and
Production Process



 QFD [Quality function deployment]

 Customer driven planning process

› Continual focus on the customer guides:

 Design process

 Design of production systems

 Research and development

 Manufacturing

 Marketing



 Developed 1960s in Japan

 First Industrial application
› Mitsubishi’s Kobe shipyard

 Toyota developed the concept further
shortly after.shortly after.
› In use since 1977 at Toyota

 Xerox and Ford initiated use of QFD in
1986

 Today used successfully by:
› GM, Motorola, Kodak, IBM, Procter&Gamble



 January 1977 to October 1979

› 20% reduction of start-up cost on a new
model van

By 1982 By 1982

› Start-up cost reduced by 38%

 At 1984 comparing the baseline to 1977

› Start-up cost reduced by 61%



 A systematic way of documenting and breaking down customer
needs into manageable and actionable detail.

 A planning methodology that organizes relevant information to
facilitate better decision making.

Creative Definitions of QFD

 A way of reducing the uncertainty involved in product and
process design.

 A technique that promotes cross-functional teamwork.

 A methodology that gets the right people together, early, to
work efficiently and effectively to meet customers’ needs.



1.
 QFD is a quality system that implements

elements of Systems Thinking (viewing the
development process as a system) and
Psychology (understanding customer needs, what
'value' is, and how customers or end users
become interested, choose, and are satisfied,
'value' is, and how customers or end users
become interested, choose, and are satisfied,
etc.).



 QFD is a quality method of good
Knowledge (how do we know the needs of
the customer? how do we decide what
features to include? and to what level of

2.

features to include? and to what level of
performance?)



 QFD is a quality system for strategic
competitiveness; it maximizes positive quality
that adds value; it seeks out spoken and
unspoken customer requirements, translate

3.

unspoken customer requirements, translate
them into technical requirements, prioritize them
and directs us to optimize those features that
will bring the greatest competitive advantage.



 Quality Function Deployment (QFD) is
the only comprehensive quality system
aimed specifically at satisfying the customer
throughout the development and business

4.

throughout the development and business
process -- end to end.



 Six Steps
1. Identify customer requirements

2. Identify technical requirements

3. Relate the customer requirements to the3. Relate the customer requirements to the
technical requirements

4. Conduct an evaluation of competing products
or services

5. Evaluate technical requirements and develop
targets

6. Determine which technical requirements to
deploy in the remainder of the production /
delivery process



Operations
Management
Operations
Management
ForecastingForecasting
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ForecastingForecasting

PowerPoint presentation to accompanyPowerPoint presentation to accompany
Heizer/RenderHeizer/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e
Operations Management, 9eOperations Management, 9e



What is Forecasting?What is Forecasting?

 Process ofProcess of
predicting a futurepredicting a future
eventevent

 Underlying basis ofUnderlying basis of
??
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 Underlying basis ofUnderlying basis of
all businessall business
decisionsdecisions

 ProductionProduction

 InventoryInventory

 PersonnelPersonnel

 FacilitiesFacilities



 ShortShort--range forecastrange forecast

 Up to 1 year, generally less than 3 monthsUp to 1 year, generally less than 3 months

 Purchasing, job scheduling, workforcePurchasing, job scheduling, workforce
levels, job assignments, production levelslevels, job assignments, production levels

 MediumMedium--range forecastrange forecast

Forecasting Time HorizonsForecasting Time Horizons
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 MediumMedium--range forecastrange forecast

 3 months to 3 years3 months to 3 years

 Sales and production planning, budgetingSales and production planning, budgeting

 LongLong--range forecastrange forecast

 33++ yearsyears

 New product planning, facility location,New product planning, facility location,
research and developmentresearch and development



Distinguishing DifferencesDistinguishing Differences

Medium/long rangeMedium/long range forecastsforecasts berkaitanberkaitan dgdg
permasalahanpermasalahan ygyg lebihlebih menyeluruhmenyeluruh dandan
mendukungmendukung keputusankeputusan manajemenmanajemen ygyg
berkaitanberkaitan dgdg perencanaanperencanaan produkproduk,, pabrikpabrik
dandan prosesproses
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dandan prosesproses

ShortShort--termterm forecastingforecasting biasanyabiasanya
menerapkanmenerapkan metodemetode ygyg berbedaberbeda
dibandingkandibandingkan peramalanperamalan jkjk panjangpanjang

ShortShort--termterm forecasts tend to be moreforecasts tend to be more
accurate than longeraccurate than longer--term forecaststerm forecasts



Influence of Product LifeInfluence of Product Life
CycleCycle

 Introduction and growth require longerIntroduction and growth require longer
forecasts than maturity and declineforecasts than maturity and decline

Introduction – Growth – Maturity – Decline
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forecasts than maturity and declineforecasts than maturity and decline

 As product passes through life cycle,As product passes through life cycle,
forecasts are useful in projectingforecasts are useful in projecting

 Staffing levelsStaffing levels

 Inventory levelsInventory levels

 Factory capacityFactory capacity



Product Life CycleProduct Life Cycle

Best period toBest period to
increase marketincrease market
shareshare

R&D engineering isR&D engineering is
criticalcritical

Practical to changePractical to change
price or qualityprice or quality
imageimage

Strengthen nicheStrengthen niche

Poor time toPoor time to
change image,change image,
price, or qualityprice, or quality

Competitive costsCompetitive costs
become criticalbecome critical

Cost controlCost control
criticalcritical

Introduction Growth Maturity Decline
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criticalcritical become criticalbecome critical
Defend marketDefend market
positionposition
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Figure 2.5Figure 2.5

Internet search enginesInternet search engines

SalesSales

Xbox 360Xbox 360

DriveDrive--throughthrough
restaurantsrestaurants

CDCD--ROMsROMs

3 1/2”3 1/2”
FloppyFloppy
disksdisks

LCD & plasma TVsLCD & plasma TVs
Analog TVsAnalog TVs

iPodsiPods



Types of ForecastsTypes of Forecasts

 Economic forecastsEconomic forecasts

 Address business cycleAddress business cycle –– inflation rate,inflation rate,
money supply, housing starts, etc.money supply, housing starts, etc.

 Technological forecastsTechnological forecasts
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 Technological forecastsTechnological forecasts

 Predict rate of technological progressPredict rate of technological progress

 Impacts development of new productsImpacts development of new products

 Demand forecastsDemand forecasts

 Predict sales of existing products andPredict sales of existing products and
servicesservices



Strategic Importance ofStrategic Importance of
ForecastingForecasting

 Human ResourcesHuman Resources –– Hiring, training,Hiring, training,
laying off workerslaying off workers
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 CapacityCapacity –– Capacity shortages canCapacity shortages can
result in undependable delivery, lossresult in undependable delivery, loss
of customers, loss of market shareof customers, loss of market share

 Supply Chain ManagementSupply Chain Management –– GoodGood
supplier relations and pricesupplier relations and price
advantagesadvantages



Seven Steps in ForecastingSeven Steps in Forecasting

 Determine the use of the forecastDetermine the use of the forecast

 Select the items to be forecastedSelect the items to be forecasted

 Determine the time horizon of theDetermine the time horizon of the
forecastforecast
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forecastforecast

 Select the forecasting model(s)Select the forecasting model(s)

 Gather the dataGather the data

 Make the forecastMake the forecast

 Validate and implement resultsValidate and implement results



The Realities!The Realities!

 Forecasts are seldom perfectForecasts are seldom perfect

 Most techniques assume anMost techniques assume an
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 Most techniques assume anMost techniques assume an
underlying stability in the systemunderlying stability in the system

 Product family and aggregatedProduct family and aggregated
forecasts are more accurate thanforecasts are more accurate than
individual product forecastsindividual product forecasts



Forecasting ApproachesForecasting Approaches

 Used when situation is vagueUsed when situation is vague
and little data existand little data exist

Qualitative MethodsQualitative Methods
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 New productsNew products

 New technologyNew technology

 Involves intuition, experienceInvolves intuition, experience

 e.g., forecasting sales on Internete.g., forecasting sales on Internet



Forecasting ApproachesForecasting Approaches

 Used when situation is ‘stable’ andUsed when situation is ‘stable’ and
historical data existhistorical data exist

Quantitative MethodsQuantitative Methods

© 2008 Prentice Hall, Inc. 4 – 12

 Existing productsExisting products

 Current technologyCurrent technology

 Involves mathematical techniquesInvolves mathematical techniques

 e.g., forecasting sales of colore.g., forecasting sales of color
televisionstelevisions



Overview of QualitativeOverview of Qualitative
MethodsMethods

 Jury of executive opinionJury of executive opinion

 PendapatPendapat sekumpulansekumpulan kecilkecil manajermanajer
atauatau pakarpakar tingkattingkat tinggitinggi dipadukandipadukan
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atauatau pakarpakar tingkattingkat tinggitinggi dipadukandipadukan
dg modeldg model statistikstatistik

 Delphi methodDelphi method

 TerdiriTerdiri drdr decisiondecision
maker,karyawan,danmaker,karyawan,dan respondenresponden..



Overview of QualitativeOverview of Qualitative
MethodsMethods

 Sales force compositeSales force composite

 Estimates from individualEstimates from individual
salespersons are reviewed forsalespersons are reviewed for
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salespersons are reviewed forsalespersons are reviewed for
reasonableness, then aggregatedreasonableness, then aggregated

 Consumer Market SurveyConsumer Market Survey

 Ask the customerAsk the customer



 Involves small group of highInvolves small group of high--level expertslevel experts
and managersand managers

 Group estimates demand by workingGroup estimates demand by working
togethertogether

Jury of Executive OpinionJury of Executive Opinion
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togethertogether

 Combines managerial experience withCombines managerial experience with
statistical modelsstatistical models

 Relatively quickRelatively quick

 ‘Group‘Group--think’think’
disadvantagedisadvantage



Sales Force CompositeSales Force Composite

 Each salesperson projects his orEach salesperson projects his or
her salesher sales

 Combined at district and nationalCombined at district and national
levelslevels
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levelslevels

 Sales reps know customers’ wantsSales reps know customers’ wants

 Tends to be overly optimisticTends to be overly optimistic



Delphi MethodDelphi Method

 Iterative groupIterative group
process,process,
continues untilcontinues until
consensus isconsensus is
reachedreached

Decision Makers
(Evaluate

responses and
make decisions)
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reachedreached

 3 types of3 types of
participantsparticipants
 Decision makersDecision makers

 StaffStaff

 RespondentsRespondents

Staff
(Administering

survey)

Respondents
(People who can
make valuable

judgments)



Consumer Market SurveyConsumer Market Survey

 Ask customers about purchasingAsk customers about purchasing
plansplans

 What consumers say, and whatWhat consumers say, and what
they actually do are often differentthey actually do are often different
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they actually do are often differentthey actually do are often different

 Sometimes difficult to answerSometimes difficult to answer



Overview of QuantitativeOverview of Quantitative
ApproachesApproaches

1.1. Naive approachNaive approach

2.2. Moving averagesMoving averages
TimeTime--SeriesSeries
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3.3. ExponentialExponential
smoothingsmoothing

4.4. Trend projectionTrend projection

5.5. Linear regressionLinear regression

TimeTime--SeriesSeries
ModelsModels

AssociativeAssociative
ModelModel



 Set of evenly spaced numerical dataSet of evenly spaced numerical data

 Obtained by observing responseObtained by observing response
variable at regular time periodsvariable at regular time periods

Time Series ForecastingTime Series Forecasting
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 Forecast based only on past values,Forecast based only on past values,
no other variables importantno other variables important

 Assumes that factors influencingAssumes that factors influencing
past and present will continuepast and present will continue
influence in futureinfluence in future



Trend Cyclical

Time Series ComponentsTime Series Components
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Seasonal Random



Components of DemandComponents of Demand
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 Persistent, overall upward orPersistent, overall upward or
downward patterndownward pattern

 Changes due to population,Changes due to population,
technology, age, culture, etc.technology, age, culture, etc.

Trend ComponentTrend Component
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technology, age, culture, etc.technology, age, culture, etc.

 Typically several yearsTypically several years
durationduration



 Regular pattern of up andRegular pattern of up and
down fluctuationsdown fluctuations

 Due to weather, customs, etc.Due to weather, customs, etc.

Seasonal ComponentSeasonal Component
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 Occurs within a single yearOccurs within a single year

Number of
Period Length Seasons

Week Day 7
Month Week 4-4.5
Month Day 28-31
Year Quarter 4
Year Month 12
Year Week 52



 Repeating up and down movementsRepeating up and down movements

 Affected by business cycle, political,Affected by business cycle, political,
and economic factorsand economic factors

Cyclical ComponentCyclical Component
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 Multiple years durationMultiple years duration

 Often causal orOften causal or
associativeassociative
relationshipsrelationships

00 55 1010 1515 2020



 Erratic, unsystematic, ‘residual’Erratic, unsystematic, ‘residual’
fluctuationsfluctuations

 Due to random variation orDue to random variation or
unforeseen eventsunforeseen events

Random ComponentRandom Component
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unforeseen eventsunforeseen events

 Short duration andShort duration and
nonrepeatingnonrepeating

MM TT WW TT FF



Naive ApproachNaive Approach

 Assumes demand in nextAssumes demand in next
period is the same asperiod is the same as
demand in most recent perioddemand in most recent period
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 e.g., If January sales were 68, thene.g., If January sales were 68, then
February sales will be 68February sales will be 68

 Sometimes cost effective andSometimes cost effective and
efficientefficient

 Can be good starting pointCan be good starting point



 MA is a series of arithmetic meansMA is a series of arithmetic means

 Used if little or no trendUsed if little or no trend

 Used often for smoothingUsed often for smoothing

Moving Average MethodMoving Average Method
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 Used often for smoothingUsed often for smoothing

Provides overall impression of dataProvides overall impression of data
over timeover time

Moving average =Moving average =
∑∑ demand in previous n periodsdemand in previous n periods

nn



JanuaryJanuary 1010
FebruaryFebruary 1212

ActualActual 33--MonthMonth
MonthMonth Shed SalesShed Sales Moving AverageMoving Average

Moving Average ExampleMoving Average Example

1010
1212
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FebruaryFebruary 1212
MarchMarch 1313
AprilApril 1616
MayMay 1919
JuneJune 2323
JulyJuly 2626

(12 + 13 + 16)/3 = 13(12 + 13 + 16)/3 = 13 22//33
(13 + 16 + 19)/3 = 16(13 + 16 + 19)/3 = 16
(16 + 19 + 23)/3 = 19(16 + 19 + 23)/3 = 19 11//33

1212
1313

((1010 ++ 1212 ++ 1313)/3 = 11)/3 = 11 22//33



Graph of Moving AverageGraph of Moving Average
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 Used when trend is presentUsed when trend is present

Older data usually less importantOlder data usually less important

 Weights based on experience andWeights based on experience and

Weighted Moving AverageWeighted Moving Average
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 Weights based on experience andWeights based on experience and
intuitionintuition

WeightedWeighted
moving averagemoving average ==

∑∑ ((weight for period nweight for period n))
xx ((demand in period ndemand in period n))

∑∑ weightsweights



ActualActual 33--Month WeightedMonth Weighted
MonthMonth Shed SalesShed Sales Moving AverageMoving Average

Weighted Moving AverageWeighted Moving Average
Weights Applied Period

3 Last month
2 Two months ago
1 Three months ago

6 Sum of weights
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JanuaryJanuary 1010
FebruaryFebruary 1212
MarchMarch 1313
AprilApril 1616
MayMay 1919
JuneJune 2323
JulyJuly 2626

[(3 x 16) + (2 x 13) + (12)]/6 = 14[(3 x 16) + (2 x 13) + (12)]/6 = 1411//33
[(3 x 19) + (2 x 16) + (13)]/6 = 17[(3 x 19) + (2 x 16) + (13)]/6 = 17
[(3 x 23) + (2 x 19) + (16)]/6 = 20[(3 x 23) + (2 x 19) + (16)]/6 = 2011//22

1010
1212
1313

[(3 x[(3 x 1313) + (2 x) + (2 x 1212) + () + (1010)]/6 = 12)]/6 = 1211//66



 Increasing n smooths the forecastIncreasing n smooths the forecast
but makes it less sensitive tobut makes it less sensitive to
changeschanges

Potential Problems WithPotential Problems With
Moving AverageMoving Average
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changeschanges

 Do not forecast trends wellDo not forecast trends well

 Require extensive historical dataRequire extensive historical data



Moving Average AndMoving Average And
Weighted Moving AverageWeighted Moving Average
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 Form of weighted moving averageForm of weighted moving average

Weights decline exponentiallyWeights decline exponentially

Most recent data weighted mostMost recent data weighted most

Exponential SmoothingExponential Smoothing
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 Requires smoothing constantRequires smoothing constant (())

Ranges from 0 to 1Ranges from 0 to 1

Subjectively chosenSubjectively chosen

 Involves little record keeping of pastInvolves little record keeping of past
datadata



Exponential SmoothingExponential Smoothing

New forecast =New forecast = Last period’s forecastLast period’s forecast
++ aa ((Last period’s actual demandLast period’s actual demand

–– Last period’s forecastLast period’s forecast))
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FFtt = F= Ftt –– 11 ++ aa((AAtt –– 11 -- FFtt –– 11))

wherewhere FFtt == new forecastnew forecast

FFtt –– 11 == previous forecastprevious forecast

aa == smoothing (or weighting)smoothing (or weighting)
constantconstant (0(0 ≤≤ aa ≤≤ 1)1)



Exponential SmoothingExponential Smoothing
ExampleExample

Predicted demandPredicted demand = 142= 142 Ford MustangsFord Mustangs
Actual demandActual demand = 153= 153
Smoothing constantSmoothing constant aa = .20= .20
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Smoothing constantSmoothing constant aa = .20= .20



Exponential SmoothingExponential Smoothing
ExampleExample

Predicted demandPredicted demand = 142= 142 Ford MustangsFord Mustangs
Actual demandActual demand = 153= 153
Smoothing constantSmoothing constant aa = .20= .20
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Smoothing constantSmoothing constant aa = .20= .20

New forecastNew forecast = 142 + .2(153= 142 + .2(153 –– 142)142)



Exponential SmoothingExponential Smoothing
ExampleExample

Predicted demandPredicted demand = 142= 142 Ford MustangsFord Mustangs
Actual demandActual demand = 153= 153
Smoothing constantSmoothing constant aa = .20= .20
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Smoothing constantSmoothing constant aa = .20= .20

New forecastNew forecast = 142 + .2(153= 142 + .2(153 –– 142)142)

= 142 + 2.2= 142 + 2.2

= 144.2 ≈ 144 cars= 144.2 ≈ 144 cars



Effect ofEffect of
Smoothing ConstantsSmoothing Constants

Weight Assigned toWeight Assigned to

MostMost 2nd Most2nd Most 3rd Most3rd Most 4th Most4th Most 5th Most5th Most
RecentRecent RecentRecent RecentRecent RecentRecent RecentRecent
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RecentRecent RecentRecent RecentRecent RecentRecent RecentRecent
SmoothingSmoothing PeriodPeriod PeriodPeriod PeriodPeriod PeriodPeriod PeriodPeriod
ConstantConstant ((aa)) aa(1(1 -- aa)) aa(1(1 -- aa))22 aa(1(1 -- aa))33 aa(1(1 -- aa))44

aa = .1= .1 .1.1 .09.09 .081.081 .073.073 .066.066

aa = .5= .5 .5.5 .25.25 .125.125 .063.063 .031.031



Impact of DifferentImpact of Different 

225225 –

200200 –
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demanddemand

aa = .5= .5
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Impact of DifferentImpact of Different 

225225 –

200200 –
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ActualActual
demanddemand

aa = .5= .5
Chose high values ofChose high values of 

when underlying averagewhen underlying average
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175175 –

150150 – | | | | | | | | |

11 22 33 44 55 66 77 88 99

QuarterQuarter

D
e

m
a
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d

D
e

m
a

n
d

aa = .1= .1

when underlying averagewhen underlying average
is likely to changeis likely to change

Choose low values ofChoose low values of 
when underlying averagewhen underlying average
is stableis stable



ChoosingChoosing 

The objective is to obtain the mostThe objective is to obtain the most
accurate forecast no matter theaccurate forecast no matter the
techniquetechnique
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We generally do this by selecting theWe generally do this by selecting the
model that gives us the lowest forecastmodel that gives us the lowest forecast
errorerror

Forecast errorForecast error = Actual demand= Actual demand -- Forecast valueForecast value

= A= Att -- FFtt



Common Measures of ErrorCommon Measures of Error

Mean Absolute DeviationMean Absolute Deviation ((MADMAD))

MAD =MAD =
∑∑ |Actual|Actual -- Forecast|Forecast|
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MAD =MAD =
nn

Mean Squared ErrorMean Squared Error ((MSEMSE))

MSE =MSE =
∑∑ ((Forecast ErrorsForecast Errors))22

nn



Common Measures of ErrorCommon Measures of Error

Mean Absolute Percent ErrorMean Absolute Percent Error ((MAPEMAPE))
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MAPE =MAPE =
∑∑100100|Actual|Actualii -- ForecastForecastii|/Actual|/Actualii

nn

nn

ii = 1= 1



Selama 8 kuartal terakhir, Pelabuhan Baltimore
membongkar muat sejumlah besar gandum dari
kapal. Manajer operasi pelabuhan ingin menguji
penggunaan metode penghalusan eksponensial

ContohContoh KasusKasus
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penggunaan metode penghalusan eksponensial
untuk melihat seberapa baik teknik ini bekerja
dalam memprediksikan tonase gandum yang
dibongkar muat. Ia menebak bahwa peramalan
bongkar muat pada kuartal pertamaadalah 175 ton.
Dua nilai α diuji, yaitu 0,1 dan 0,5.



Kuartal Tonase Peramalan α = 0,1

1 180 175

2 168 175 + 0,1 (180-175) = 175,5

3 159 175,5 + 0,1 (168 – 175,5) = 174,75

4 175 174,75 + 0,1 (159 – 174,75) = 173,18

SolusiSolusi
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4 175 174,75 + 0,1 (159 – 174,75) = 173,18

5 190 173,18 + 0,1 (175 – 173,18) = 173,36

6 205 173,36 + 0,1 (190 – 173,36) = 175,02

7 180 175,02+ 0,1 (205 – 175,02) = 178,02

8 182 178,02 + 0,1 (180– 178,02) = 178,22

9 178,22+ 0,1 (182 – 178,22) = 178,22



Comparison of ForecastComparison of Forecast
ErrorError

RoundedRounded AbsoluteAbsolute RoundedRounded AbsoluteAbsolute
ActualActual ForecastForecast DeviationDeviation ForecastForecast DeviationDeviation

TonnageTonnage withwith forfor withwith forfor
QuarterQuarter UnloadedUnloaded aa = .10= .10 aa = .10= .10 aa = .50= .50 aa = .50= .50

11 180180 175175 5.005.00 175175 5.005.00
22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50
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22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50
33 159159 174.75174.75 15.7515.75 172.75172.75 13.7513.75
44 175175 173.18173.18 1.821.82 165.88165.88 9.129.12
55 190190 173.36173.36 16.6416.64 170.44170.44 19.5619.56
66 205205 175.02175.02 29.9829.98 180.22180.22 24.7824.78
77 180180 178.02178.02 1.981.98 192.61192.61 12.6112.61
88 182182 178.22178.22 3.783.78 186.30186.30 4.304.30

82.4582.45 98.6298.62



Comparison of ForecastComparison of Forecast
ErrorError

RoundedRounded AbsoluteAbsolute RoundedRounded AbsoluteAbsolute
ActualActual ForecastForecast DeviationDeviation ForecastForecast DeviationDeviation

TonnageTonnage withwith forfor withwith forfor
QuarterQuarter UnloadedUnloaded aa = .10= .10 aa = .10= .10 aa = .50= .50 aa = .50= .50

11 180180 175175 5.005.00 175175 5.005.00
22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50

MAD =
∑ |deviations|

n

= 82.45/8 = 10.31

For a = .10
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22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50
33 159159 174.75174.75 15.7515.75 172.75172.75 13.7513.75
44 175175 173.18173.18 1.821.82 165.88165.88 9.129.12
55 190190 173.36173.36 16.6416.64 170.44170.44 19.5619.56
66 205205 175.02175.02 29.9829.98 180.22180.22 24.7824.78
77 180180 178.02178.02 1.981.98 192.61192.61 12.6112.61
88 182182 178.22178.22 3.783.78 186.30186.30 4.304.30

82.4582.45 98.6298.62

= 82.45/8 = 10.31

= 98.62/8 = 12.33

For a = .50



MenghitungMenghitung MSEMSE

Kuartal Tonase Peramalan
(pembulatan)

Kesalahan Kuadrat
Kesalahan

1 180 175 5 25

2 168 176 -8 64

3 159 175 -16 256
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3 159 175 -16 256

4 175 173 2 2

5 190 173 17 289

6 205 175 30 900

7 180 178 2 4

8 182 178 4 16

Jumlah Kuadrat Kesalahan 1.558



Comparison of ForecastComparison of Forecast
ErrorError

RoundedRounded AbsoluteAbsolute RoundedRounded AbsoluteAbsolute
ActualActual ForecastForecast DeviationDeviation ForecastForecast DeviationDeviation

TonnageTonnage withwith forfor withwith forfor
QuarterQuarter UnloadedUnloaded aa = .10= .10 aa = .10= .10 aa = .50= .50 aa = .50= .50

11 180180 175175 5.005.00 175175 5.005.00
22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50= 1,526.54/8 = 190.82

For a = .10

MSE =
∑ (forecast errors)2

n
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22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50
33 159159 174.75174.75 15.7515.75 172.75172.75 13.7513.75
44 175175 173.18173.18 1.821.82 165.88165.88 9.129.12
55 190190 173.36173.36 16.6416.64 170.44170.44 19.5619.56
66 205205 175.02175.02 29.9829.98 180.22180.22 24.7824.78
77 180180 178.02178.02 1.981.98 192.61192.61 12.6112.61
88 182182 178.22178.22 3.783.78 186.30186.30 4.304.30

82.4582.45 98.6298.62
MADMAD 10.3110.31 12.3312.33

= 1,526.54/8 = 190.82

= 1,561.91/8 = 195.24

For a = .50



MenghitungMenghitung MAPEMAPE

Kuartal Tonase Peramalan Kesalahan Kesalahan / Persen

1 180 175 5 (5/180) x 100 % 2,77%

2 168 176 -8 (8/168) x 100 % 4,76%

3 159 175 -16 (16/159) x 100 % 10.06%

4 175 173 2 (2/175) x 100 % 1,14%
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4 175 173 2 (2/175) x 100 % 1,14%

5 190 173 17 (17/190) x 100 % 8,95%

6 205 175 30 (30/205) x 100 % 14,63%

7 180 178 2 (2/180) x 100 % 1,11%

8 182 178 4 (4/182) x 100 % 2,20%

Jumlah % kesalahan 45,62%



Comparison of ForecastComparison of Forecast
ErrorError

RoundedRounded AbsoluteAbsolute RoundedRounded AbsoluteAbsolute
ActualActual ForecastForecast DeviationDeviation ForecastForecast DeviationDeviation

TonnageTonnage withwith forfor withwith forfor
QuarterQuarter UnloadedUnloaded aa = .10= .10 aa = .10= .10 aa = .50= .50 aa = .50= .50

11 180180 175175 5.005.00 175175 5.005.00
22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50= 44.75/8 = 5.59%

For a = .10

MAPE =
∑100|deviationi|/actuali

n

n

i = 1
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22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50
33 159159 174.75174.75 15.7515.75 172.75172.75 13.7513.75
44 175175 173.18173.18 1.821.82 165.88165.88 9.129.12
55 190190 173.36173.36 16.6416.64 170.44170.44 19.5619.56
66 205205 175.02175.02 29.9829.98 180.22180.22 24.7824.78
77 180180 178.02178.02 1.981.98 192.61192.61 12.6112.61
88 182182 178.22178.22 3.783.78 186.30186.30 4.304.30

82.4582.45 98.6298.62
MADMAD 10.3110.31 12.3312.33
MSEMSE 190.82190.82 195.24195.24

= 44.75/8 = 5.59%

= 54.05/8 = 6.76%

For a = .50



Comparison of ForecastComparison of Forecast
ErrorError

RoundedRounded AbsoluteAbsolute RoundedRounded AbsoluteAbsolute
ActualActual ForecastForecast DeviationDeviation ForecastForecast DeviationDeviation

TonnageTonnage withwith forfor withwith forfor
QuarterQuarter UnloadedUnloaded aa = .10= .10 aa = .10= .10 aa = .50= .50 aa = .50= .50

11 180180 175175 5.005.00 175175 5.005.00
22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50
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22 168168 175.5175.5 7.507.50 177.50177.50 9.509.50
33 159159 174.75174.75 15.7515.75 172.75172.75 13.7513.75
44 175175 173.18173.18 1.821.82 165.88165.88 9.129.12
55 190190 173.36173.36 16.6416.64 170.44170.44 19.5619.56
66 205205 175.02175.02 29.9829.98 180.22180.22 24.7824.78
77 180180 178.02178.02 1.981.98 192.61192.61 12.6112.61
88 182182 178.22178.22 3.783.78 186.30186.30 4.304.30

82.4582.45 98.6298.62
MADMAD 10.3110.31 12.3312.33
MSEMSE 190.82190.82 195.24195.24
MAPEMAPE 5.59%5.59% 6.76%6.76%



Trend ProjectionsTrend Projections

Fitting a trend line to historical data pointsFitting a trend line to historical data points
to project into the medium to longto project into the medium to long--rangerange

Linear trends can be found using the leastLinear trends can be found using the least
squares techniquesquares technique
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squares techniquesquares technique

yy == aa ++ bxbx^̂

where ywhere y = computed value of the variable to= computed value of the variable to
be predicted (dependent variable)be predicted (dependent variable)

aa = y= y--axis interceptaxis intercept
bb = slope of the regression line= slope of the regression line
xx = the independent variable= the independent variable

^̂



Least Squares MethodLeast Squares Method
V

a
lu

e
s

o
f

D
e

p
e

n
d

e
n

t
V

a
ri

a
b

le

DeviationDeviation55

DeviationDeviation77

DeviationDeviation66

Actual observationActual observation
(y value)(y value)

© 2008 Prentice Hall, Inc. 4 – 56

Time periodTime period

V
a

lu
e

s
o

f
D

e
p

e
n

d
e

n
t

V
a

ri
a

b
le

Figure 4.4Figure 4.4

DeviationDeviation11

(error)(error) DeviationDeviation22

DeviationDeviation44

DeviationDeviation33
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DeviationDeviation11

DeviationDeviation22

DeviationDeviation44

DeviationDeviation33

Trend line, y = a + bxTrend line, y = a + bx^̂

Least squares method
minimizes the sum of the

squared errors (deviations)



Least Squares MethodLeast Squares Method

Equations to calculate the regression variablesEquations to calculate the regression variables

yy == aa ++ bxbx^̂
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b =b =
SSxyxy -- nxynxy

SSxx22 -- nxnx22

a = ya = y -- bxbx



Least Squares ExampleLeast Squares Example
TimeTime Electrical PowerElectrical Power

YearYear Period (x)Period (x) DemandDemand xx22 xyxy

20012001 11 7474 11 7474
20022002 22 7979 44 158158
20032003 33 8080 99 240240
20042004 44 9090 1616 360360
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bb = = = 10.54= = = 10.54
∑∑xyxy -- nxynxy

∑∑xx22 -- nxnx22

3,0633,063 -- (7)(4)(98.86)(7)(4)(98.86)

140140 -- (7)(4(7)(422))

aa == yy -- bxbx = 98.86= 98.86 -- 10.54(4) = 56.7010.54(4) = 56.70

20042004 44 9090 1616 360360
20052005 55 105105 2525 525525
20052005 66 142142 3636 852852
20072007 77 122122 4949 854854

∑∑xx = 28= 28 ∑∑yy = 692= 692 ∑∑xx22 = 140= 140 ∑∑xyxy = 3,063= 3,063
xx = 4= 4 yy = 98.86= 98.86



Least Squares ExampleLeast Squares Example
TimeTime Electrical PowerElectrical Power

YearYear Period (x)Period (x) DemandDemand xx22 xyxy

19991999 11 7474 11 7474
20002000 22 7979 44 158158
20012001 33 8080 99 240240
20022002 44 9090 1616 360360

The trend line is

^
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bb = = = 10.54= = = 10.54
SSxyxy -- nxynxy

SSxx22 -- nxnx22

3,0633,063 -- (7)(4)(98.86)(7)(4)(98.86)

140140 -- (7)(4(7)(422))

aa == yy -- bxbx = 98.86= 98.86 -- 10.54(4) = 56.7010.54(4) = 56.70

20022002 44 9090 1616 360360
20032003 55 105105 2525 525525
20042004 66 142142 3636 852852
20052005 77 122122 4949 854854

SSxx = 28= 28 SSyy = 692= 692 SSxx22 = 140= 140 SSxyxy = 3,063= 3,063
xx = 4= 4 yy = 98.86= 98.86

y = 56.70 + 10.54x^



Least Squares ExampleLeast Squares Example
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Least Squares RequirementsLeast Squares Requirements

1.1. SelaluSelalu petakanpetakan datadata karenakarena asumsiasumsi
yangyang digunakandigunakan membutuhkanmembutuhkan
hubunganhubungan yang linearyang linear
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2.2. We do not predict time periods farWe do not predict time periods far
beyond the databasebeyond the database

3.3. Deviations around the leastDeviations around the least
squares line are assumed to besquares line are assumed to be
randomrandom



Operations
Management
Operations
Management
CapacityCapacity PlanningPlanning
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CapacityCapacity PlanningPlanning

PowerPoint presentation to accompanyPowerPoint presentation to accompany
Heizer/RenderHeizer/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e
Operations Management, 9eOperations Management, 9e



CapacityCapacity
 Output/Output/hasilhasil produksiproduksi,, or theor the

number of units a facility can hold,number of units a facility can hold,
receive, store, or produce in areceive, store, or produce in a
period of timeperiod of time
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 DeterminesDetermines
fixed costsfixed costs

 Determines ifDetermines if
demand willdemand will
be satisfiedbe satisfied

 Three time horizonsThree time horizons



Planning Over a TimePlanning Over a Time
HorizonHorizon

IntermediateIntermediate-- Subcontract Add personnel

LongLong--rangerange
planningplanning

Add facilities
Add long lead time equipment *
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Modify capacityModify capacity Use capacityUse capacity

IntermediateIntermediate--
rangerange
planningplanning

Subcontract Add personnel
Add equipment Build or use inventory
Add shifts

ShortShort--rangerange
planningplanning

Schedule jobs
Schedule personnel
Allocate machinery*

** Limited options existLimited options exist

Figure S7.1Figure S7.1



Design and EffectiveDesign and Effective
CapacityCapacity

 Design capacityDesign capacity outputoutput maksimummaksimum
sistemsistem secarasecara teoritisteoritis dlmdlm periodeperiode
tertentutertentu
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tertentutertentu

Normally expressed as a rateNormally expressed as a rate

 Effective capacityEffective capacity kapasitaskapasitas ygyg
diharapkandiharapkan dicapaidicapai oleholeh perusahaanperusahaan
dgdg batasanbatasan operasioperasi ygyg adaada

Often lower than design capacityOften lower than design capacity



Utilization and EfficiencyUtilization and Efficiency

Utilization is the percent of design capacityUtilization is the percent of design capacity
achievedachieved

Utilization = Actual output/Design capacityUtilization = Actual output/Design capacity
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Efficiency is the percent of effective capacityEfficiency is the percent of effective capacity
achievedachieved

Utilization = Actual output/Design capacityUtilization = Actual output/Design capacity

Efficiency = Actual output/Effective capacityEfficiency = Actual output/Effective capacity



Bakery ExampleBakery Example

Actual production last week =Actual production last week = 148,000148,000 rollsrolls
Effective capacity =Effective capacity = 175,000175,000 rollsrolls
Design capacity =Design capacity = 1,2001,200 rolls per hourrolls per hour
Bakery operatesBakery operates 77 days/week,days/week, 33 -- 88 hour shiftshour shifts
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Design capacityDesign capacity = (7 x 3 x 8) x (1,200) = 201,600= (7 x 3 x 8) x (1,200) = 201,600 rollsrolls
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Design capacityDesign capacity = (7 x 3 x 8) x (1,200) = 201,600= (7 x 3 x 8) x (1,200) = 201,600 rollsrolls
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Design capacityDesign capacity = (7 x 3 x 8) x (1,200) = 201,600= (7 x 3 x 8) x (1,200) = 201,600 rollsrolls

UtilizationUtilization = 148,000/201,600 = 73.4%= 148,000/201,600 = 73.4%
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Design capacityDesign capacity = (7 x 3 x 8) x (1,200) = 201,600= (7 x 3 x 8) x (1,200) = 201,600 rollsrolls
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Design capacityDesign capacity = (7 x 3 x 8) x (1,200) = 201,600= (7 x 3 x 8) x (1,200) = 201,600 rollsrolls
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EfficiencyEfficiency = 84.6%= 84.6%
Efficiency of new lineEfficiency of new line = 75%= 75%

Expected Output =Expected Output = ((Effective CapacityEffective Capacity)()(EfficiencyEfficiency))

= (175,000)(.75) = 131,250= (175,000)(.75) = 131,250 rollsrolls
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EfficiencyEfficiency = 84.6%= 84.6%
Efficiency of new lineEfficiency of new line = 75%= 75%

Expected Output =Expected Output = ((Effective CapacityEffective Capacity)()(EfficiencyEfficiency))

= (175,000)(.75) = 131,250= (175,000)(.75) = 131,250 rollsrolls



Capacity and StrategyCapacity and Strategy

 Capacity decisions impact all 10Capacity decisions impact all 10
decisions of operationsdecisions of operations
management as well as othermanagement as well as other
functional areas of the organizationfunctional areas of the organization
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functional areas of the organizationfunctional areas of the organization

 Capacity decisions must beCapacity decisions must be
integrated into the organization’sintegrated into the organization’s
mission and strategymission and strategy



Capacity ConsiderationsCapacity Considerations

 RamalkanRamalkan permintaanpermintaan secarasecara
akuratakurat

 MemahamiMemahami teknologiteknologi dandan
peningkatanpeningkatan kapasitaskapasitas
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peningkatanpeningkatan kapasitaskapasitas

 Find the optimumFind the optimum
operating leveloperating level
(volume)(volume)

 Build for changeBuild for change



Managing DemandManaging Demand
 Demand exceeds capacityDemand exceeds capacity

 MembatasiMembatasi permintaanpermintaan dgdg menaikanmenaikan
hargaharga,, mengurangimengurangi bisnisbisnis dgdg keuntunankeuntunan
marjinalmarjinal

 Long term solution is to increase capacityLong term solution is to increase capacity
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 Long term solution is to increase capacityLong term solution is to increase capacity

 Capacity exceeds demandCapacity exceeds demand

 Stimulate marketStimulate market

 Product changesProduct changes

 Adjusting to seasonal demandsAdjusting to seasonal demands

 Produce products with complementaryProduce products with complementary
demand patternsdemand patterns



Complementary DemandComplementary Demand
PatternsPatterns
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Tactics for MatchingTactics for Matching
Capacity to DemandCapacity to Demand

1.1. Making staffing changesMaking staffing changes

2.2. Adjusting equipmentAdjusting equipment

 Purchasing additional machineryPurchasing additional machinery
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 Selling or leasing out existing equipmentSelling or leasing out existing equipment

3.3. Improving processes to increase throughputImproving processes to increase throughput

4.4. Redesigning products to facilitate moreRedesigning products to facilitate more
throughputthroughput

5.5. Adding process flexibility to meet changingAdding process flexibility to meet changing
product preferencesproduct preferences

6.6. Closing facilitiesClosing facilities



Demand and CapacityDemand and Capacity
Management in the Service SectorManagement in the Service Sector

Demand managementDemand management

 Appointment, reservations, FCFS ruleAppointment, reservations, FCFS rule

CapacityCapacity
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CapacityCapacity
managementmanagement

 Full time,Full time,
temporary,temporary,
partpart--timetime
staffstaff



BreakBreak--Even AnalysisEven Analysis

 Technique for evaluating processTechnique for evaluating process
and equipment alternativesand equipment alternatives

 Objective is to find the point inObjective is to find the point in
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 Objective is to find the point inObjective is to find the point in
dollars and units at which costdollars and units at which cost
equals revenueequals revenue

 Requires estimation of fixed costs,Requires estimation of fixed costs,
variable costs, and revenuevariable costs, and revenue



BreakBreak--Even AnalysisEven Analysis

 Fixed costs are costs that continueFixed costs are costs that continue
even if no units are producedeven if no units are produced

Depreciation, taxes, debt, mortgageDepreciation, taxes, debt, mortgage
paymentspayments
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paymentspayments

 Variable costs are costs that varyVariable costs are costs that vary
with the volume of units producedwith the volume of units produced

Labor, materials, portion of utilitiesLabor, materials, portion of utilities

Contribution is the difference betweenContribution is the difference between
selling price and variable costselling price and variable cost



BreakBreak--Even AnalysisEven Analysis

 Costs and revenue are linearCosts and revenue are linear
functionsfunctions

Generally not the case in the realGenerally not the case in the real

AssumptionsAssumptions
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Generally not the case in the realGenerally not the case in the real
worldworld

 We actually know these costsWe actually know these costs

Very difficult to accomplishVery difficult to accomplish

 There is no time value of moneyThere is no time value of money



BreakBreak--Even AnalysisEven Analysis

Total revenue lineTotal revenue line

Total cost lineTotal cost lineBreakBreak--even pointeven point
Total cost = Total revenueTotal cost = Total revenue
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Variable costVariable cost

Fixed costFixed cost
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Figure S7.6Figure S7.6



BreakBreak--Even AnalysisEven Analysis

BEPBEPxx == breakbreak--even point ineven point in
unitsunits

BEPBEP$$ == breakbreak--even point ineven point in
dollarsdollars

PP == price per unit (afterprice per unit (after
all discounts)all discounts)

xx == number of unitsnumber of units
producedproduced

TRTR == total revenue = Pxtotal revenue = Px
FF == fixed costsfixed costs
VV == variable cost per unitvariable cost per unit

TCTC == total costs = F + Vxtotal costs = F + Vx
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TR = TCTR = TC
oror

Px = F + VxPx = F + Vx

BreakBreak--even pointeven point
occurs whenoccurs when

BEPBEPxx ==
FF

PP -- VV



BreakBreak--Even AnalysisEven Analysis

BEPBEPxx == breakbreak--even point ineven point in
unitsunits

BEPBEP$$ == breakbreak--even point ineven point in
dollarsdollars

PP == price per unit (afterprice per unit (after
all discounts)all discounts)

xx == number of unitsnumber of units
producedproduced
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BEPBEP$$ = BEP= BEPxx PP

= P= P

==

==

FF
((PP -- VV))/P/P

FF
PP -- VV

FF
11 -- V/PV/P

ProfitProfit = TR= TR -- TCTC

= Px= Px -- ((F + VxF + Vx))

= Px= Px -- FF -- VxVx

== ((PP -- VV))xx -- FF



BreakBreak--Even ExampleEven Example

Fixed costsFixed costs = $10,000= $10,000 MaterialMaterial = $.75= $.75/unit/unit
Direct laborDirect labor = $1.50= $1.50/unit/unit Selling priceSelling price = $4.00= $4.00 per unitper unit

BEPBEP = == =
FF $10,000$10,000
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BEPBEP$$ = == =
FF

11 -- ((V/PV/P)) 11 -- [(1.50 + .75)/(4.00)][(1.50 + .75)/(4.00)]



BreakBreak--Even ExampleEven Example

Fixed costsFixed costs = $10,000= $10,000 MaterialMaterial = $.75= $.75/unit/unit
Direct laborDirect labor = $1.50= $1.50/unit/unit Selling priceSelling price = $4.00= $4.00 per unitper unit

BEPBEP = == =
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BEPBEP$$ = == =
FF

11 -- ((V/PV/P)) 11 -- [(1.50 + .75)/(4.00)][(1.50 + .75)/(4.00)]

= = $22,857.14= = $22,857.14
$10,000$10,000
.4375.4375

BEPBEPxx = = = 5,714= = = 5,714
FF

PP -- VV
$10,000$10,000

4.004.00 -- (1.50 + .75)(1.50 + .75)



BreakBreak--Even ExampleEven Example
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BreakBreak--Even ExampleEven Example

BEPBEP$$ ==
FF

∑∑ 11 -- x (x (WW ))
VVii

Multiproduct CaseMultiproduct Case
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∑∑ 11 -- x (x (WWii))
VVii

PPii

wherewhere VV = variable cost per unit= variable cost per unit
PP = price per unit= price per unit
FF = fixed costs= fixed costs

WW = percent each product is of total dollar sales= percent each product is of total dollar sales
ii = each product= each product



Multiproduct ExampleMultiproduct Example

Annual ForecastedAnnual Forecasted
ItemItem PricePrice CostCost Sales UnitsSales Units

SandwichSandwich $2.95$2.95 $1.25$1.25 7,0007,000

Soft drinkSoft drink .80.80 .30.30 7,0007,000

Fixed costsFixed costs = $3,500= $3,500 per monthper month
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Soft drinkSoft drink .80.80 .30.30 7,0007,000
Baked potatoBaked potato 1.551.55 .47.47 5,0005,000
TeaTea .75.75 .25.25 5,0005,000
Salad barSalad bar 2.852.85 1.001.00 3,0003,000
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Soft drinkSoft drink .80.80 .30.30 7,0007,000
Baked potatoBaked potato 1.551.55 .47.47 5,0005,000
TeaTea .75.75 .25.25 5,0005,000
Salad barSalad bar 2.852.85 1.001.00 3,0003,000

Sandwich $2.95 $1.25 .42 .58 $20,650 .446 .259
Soft drink .80 .30 .38 .62 5,600 .121 .075
Baked 1.55 .47 .30 .70 7,750 .167 .117

potato
Tea .75 .25 .33 .67 3,750 .081 .054
Salad bar 2.85 1.00 .35 .65 8,550 .185 .120

$46,300 1.000 .625

Annual Weighted
Selling Variable Forecasted % of Contribution

Item (i) Price (P) Cost (V) (V/P) 1 - (V/P) Sales $ Sales (col 5 x col 7)



Multiproduct ExampleMultiproduct Example

Annual ForecastedAnnual Forecasted
ItemItem PricePrice CostCost Sales UnitsSales Units

SandwichSandwich $2.95$2.95 $1.25$1.25 7,0007,000

Soft drinkSoft drink .80.80 .30.30 7,0007,000

Fixed costsFixed costs = $3,500= $3,500 per monthper month

BEP$ =
F

∑ 1 - x (Wi)
Vi

Pi

= = $67,200
$3,500 x 12

.625

Daily
sales = = $215.38

$67,200
312 days
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Soft drinkSoft drink .80.80 .30.30 7,0007,000
Baked potatoBaked potato 1.551.55 .47.47 5,0005,000
TeaTea .75.75 .25.25 5,0005,000
Salad barSalad bar 2.852.85 1.001.00 3,0003,000

Sandwich $2.95 $1.25 .42 .58 $20,650 .446 .259
Soft drink .80 .30 .38 .62 5,600 .121 .075
Baked 1.55 .47 .30 .70 7,750 .167 .117

potato
Tea .75 .25 .33 .67 3,750 .081 .054
Salad bar 2.85 1.00 .35 .65 8,550 .185 .120

$46,300 1.000 .625

Annual Weighted
Selling Variable Forecasted % of Contribution

Item (i) Price (P) Cost (V) (V/P) 1 - (V/P) Sales $ Sales (col 5 x col 7)

sales = = $215.38
312 days

.446 x $215.38
$2.95

= 32.6  33
sandwiches

per day



Decision Trees andDecision Trees and
Capacity DecisionCapacity Decision

--$90,000$90,000
Market unfavorable (.6)Market unfavorable (.6)

Market favorable (.4)Market favorable (.4)
$100,000$100,000
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Market favorable (.4)Market favorable (.4)

Market unfavorable (.6)Market unfavorable (.6)

$60,000$60,000

--$10,000$10,000

Medium plantMedium plant

Market favorable (.4)Market favorable (.4)

Market unfavorable (.6)Market unfavorable (.6)

$40,000$40,000

--$5,000$5,000

$0$0



Decision Trees andDecision Trees and
Capacity DecisionCapacity Decision

--$90,000$90,000
Market unfavorable (.6)Market unfavorable (.6)

Market favorable (.4)Market favorable (.4)
$100,000$100,000

© 2008 Prentice Hall, Inc. S7 – 36

Market favorable (.4)Market favorable (.4)

Market unfavorable (.6)Market unfavorable (.6)

$60,000$60,000

--$10,000$10,000

Medium plantMedium plant

Market favorable (.4)Market favorable (.4)

Market unfavorable (.6)Market unfavorable (.6)

$40,000$40,000

--$5,000$5,000

$0$0

EMV = (.4)($100,000)
+ (.6)(-$90,000)

Large Plant

EMV = -$14,000



Decision Trees andDecision Trees and
Capacity DecisionCapacity Decision

-$14,000

$18,000

--$90,000$90,000
Market unfavorable (.6)Market unfavorable (.6)

Market favorable (.4)Market favorable (.4)
$100,000$100,000
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$13,000

$18,000

Market favorable (.4)Market favorable (.4)

Market unfavorable (.6)Market unfavorable (.6)

$60,000$60,000

--$10,000$10,000

Medium plantMedium plant

Market favorable (.4)Market favorable (.4)

Market unfavorable (.6)Market unfavorable (.6)

$40,000$40,000

--$5,000$5,000

$0$0



StrategyStrategy--Driven InvestmentDriven Investment

 Operations may be responsibleOperations may be responsible
for returnfor return--onon--investment (ROI)investment (ROI)
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 Analyzing capacity alternativesAnalyzing capacity alternatives
should include capitalshould include capital
investment, variable cost, cashinvestment, variable cost, cash
flows, and net present valueflows, and net present value



Net Present Value (NPV)Net Present Value (NPV)

P =P =
FF

(1 +(1 + ii))NN
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wherewhere FF = future value= future value

PP = present value= present value

ii = interest rate= interest rate

NN = number of years= number of years



Net Present Value (NPV)Net Present Value (NPV)

P =P =
FF

(1 +(1 + ii))NN

© 2008 Prentice Hall, Inc. S7 – 40

wherewhere FF = future value= future value

PP = present value= present value

ii = interest rate= interest rate

NN = number of years= number of years

While this works
fine, it is

cumbersome for
larger values of N



NPV Using FactorsNPV Using Factors

P = = FXP = = FX
FF

(1 +(1 + ii))NN

wherewhere XX == a factor from Table S7.1a factor from Table S7.1
defined asdefined as = 1/(1 += 1/(1 + ii)) andand

© 2008 Prentice Hall, Inc. S7 – 41

defined asdefined as = 1/(1 += 1/(1 + ii))NN andand
F = future valueF = future value

YearYear 5%5% 6%6% 7%7% …… 10%10%

11 .952.952 .943.943 .935.935 .909.909
22 .907.907 .890.890 .873.873 .826.826
33 .864.864 .840.840 .816.816 .751.751
44 .823.823 .792.792 .763.763 .683.683
55 .784.784 .747.747 .713.713 .621.621

Portion ofPortion of
Table S7.1Table S7.1



Present Value of an AnnuityPresent Value of an Annuity

An annuity is an investment whichAn annuity is an investment which
generates uniform equal paymentsgenerates uniform equal payments

S = RXS = RX
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wherewhere XX == factor from Table S7.2factor from Table S7.2

SS == present value of a series ofpresent value of a series of
uniform annual receiptsuniform annual receipts

RR == receipts that are received everyreceipts that are received every
year of the life of the investmentyear of the life of the investment



Present Value of an AnnuityPresent Value of an Annuity

Portion of Table S7.2Portion of Table S7.2

YearYear 5%5% 6%6% 7%7% …… 10%10%

11 .952.952 .943.943 .935.935 .909.909
22 1.8591.859 1.8331.833 1.8081.808 1.7361.736
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22 1.8591.859 1.8331.833 1.8081.808 1.7361.736
33 2.7232.723 2.6762.676 2.6242.624 2.4872.487
44 4.3294.329 3.4653.465 3.3873.387 3.1703.170
55 5.0765.076 4.2124.212 4.1004.100 3.7913.791



Present Value of an AnnuityPresent Value of an Annuity

$7,000$7,000 in receipts per forin receipts per for 55 yearsyears
Interest rateInterest rate = 6%= 6%

From Table S7.2From Table S7.2
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From Table S7.2From Table S7.2
XX = 4.212= 4.212

S = RXS = RX
S =S = $7,000(4.212) = $29,484$7,000(4.212) = $29,484



Present Value With DifferentPresent Value With Different
Future ReceiptsFuture Receipts

Investment A’sInvestment A’s
Cash FlowCash Flow

Investment B’sInvestment B’s
Cash FlowCash Flow

YearYear
Present ValuePresent Value
Factor at 8%Factor at 8%

$10,000$10,000 $9,000$9,000 11 .926.926

9,0009,000 9,0009,000 22 .857.857
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8,0008,000 9,0009,000 33 .794.794

7,0007,000 9,0009,000 44 .735.735



Present Value With DifferentPresent Value With Different
Future ReceiptsFuture Receipts

YearYear
Investment A’sInvestment A’s
Present ValuesPresent Values

Investment B’sInvestment B’s
Present ValuesPresent Values

11 $9,260 =$9,260 = (.926)($10,000)(.926)($10,000) $8,334 =$8,334 = (.926)($9,000)(.926)($9,000)

22 7,713 =7,713 = (.857)($9,000)(.857)($9,000) 7,713 =7,713 = (.857)($9,000)(.857)($9,000)
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33 6,352 =6,352 = (.794)($8,000)(.794)($8,000) 7,146 =7,146 = (.794)($9,000)(.794)($9,000)

44 5,145 =5,145 = (.735)($7,000)(.735)($7,000) 6,615 =6,615 = (.735)($9,000)(.735)($9,000)

TotalsTotals $28,470$28,470 $29,808$29,808

Minus initialMinus initial
investmentinvestment

--25,00025,000 --26,00026,000

Net presentNet present
valuevalue

$3,470$3,470 $3,808$3,808



Operations
Management
Operations
Management
Chapter 13Chapter 13 ––
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Chapter 13Chapter 13 ––
Aggregate PlanningAggregate Planning

PowerPoint presentation to accompanyPowerPoint presentation to accompany
Heizer/RenderHeizer/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e
Operations Management, 9eOperations Management, 9e



Aggregate PlanningAggregate Planning

 Objective is to minimize cost over theObjective is to minimize cost over the
planning period by adjustingplanning period by adjusting

Determine the quantity and timing ofDetermine the quantity and timing of
production for the immediate futureproduction for the immediate future
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planning period by adjustingplanning period by adjusting

 Production ratesProduction rates

 Labor levelsLabor levels

 Inventory levelsInventory levels

 Overtime workOvertime work

 Subcontracting ratesSubcontracting rates

 Other controllable variablesOther controllable variables



Aggregate PlanningAggregate Planning

 A logical overall unit for measuring salesA logical overall unit for measuring sales
and outputand output

Required for aggregate planningRequired for aggregate planning
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 A forecast of demand for an intermediateA forecast of demand for an intermediate
planning period in these aggregate termsplanning period in these aggregate terms

 A method for determining costsA method for determining costs

 A model that combines forecasts andA model that combines forecasts and
costs so that scheduling decisions cancosts so that scheduling decisions can
be made for the planning periodbe made for the planning period



The Planning ProcessThe Planning Process
Long-range plans
(over one year)
Research and Development
New product plans
Capital investments
Facility location/expansion

Intermediate-range plans
(3 to 18 months)
Sales planning

Top
executives
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Figure 13.1Figure 13.1

Sales planning
Production planning and budgeting
Setting employment, inventory,

subcontracting levels
Analyzing operating plans

Short-range plans
(up to 3 months)
Job assignments
Ordering
Job scheduling
Dispatching
Overtime
Part-time help

Operations
managers

Operations
managers,
supervisors,
foremen

ResponsibilityResponsibility Planning tasks and horizonPlanning tasks and horizon



Aggregate PlanningAggregate Planning

Quarter 1Quarter 1

JanJan FebFeb MarMar

150,000150,000 120,000120,000 110,000110,000
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Quarter 2Quarter 2

AprApr MayMay JunJun

100,000100,000 130,000130,000 150,000150,000

Quarter 3Quarter 3

JulJul AugAug SepSep

180,000180,000 150,000150,000 140,000140,000



AggregateAggregate
PlanningPlanning
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Figure 13.2Figure 13.2



Aggregate PlanningAggregate Planning

 Combines appropriate resourcesCombines appropriate resources
into general termsinto general terms

 Part of a larger production planningPart of a larger production planning
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 Part of a larger production planningPart of a larger production planning
systemsystem

 Disaggregation breaks the planDisaggregation breaks the plan
down into greater detaildown into greater detail

 Disaggregation results in a masterDisaggregation results in a master
production scheduleproduction schedule



Aggregate PlanningAggregate Planning
StrategiesStrategies

1.1. Use inventories to absorb changes inUse inventories to absorb changes in
demanddemand

2.2. Accommodate changes by varyingAccommodate changes by varying
workforce sizeworkforce size
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workforce sizeworkforce size

3.3. Use partUse part--timers, overtime, or idle time totimers, overtime, or idle time to
absorb changesabsorb changes

4.4. Use subcontractors and maintain a stableUse subcontractors and maintain a stable
workforceworkforce

5.5. Change prices or other factors toChange prices or other factors to
influence demandinfluence demand



Capacity OptionsCapacity Options

 Changing inventory levelsChanging inventory levels

 Increase inventory in low demandIncrease inventory in low demand
periods to meet high demand inperiods to meet high demand in
the futurethe future
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the futurethe future

 Increases costs associated withIncreases costs associated with
storage, insurance, handling,storage, insurance, handling,
obsolescence, and capitalobsolescence, and capital
investment 15% to 40%investment 15% to 40%

Shortages can mean lost sales dueShortages can mean lost sales due
to long lead times and poorto long lead times and poor
customer servicecustomer service



Capacity OptionsCapacity Options

 Varying workforce size by hiringVarying workforce size by hiring
or layoffsor layoffs

Match production rate to demandMatch production rate to demand

Training and separation costs forTraining and separation costs for
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Training and separation costs forTraining and separation costs for
hiring and laying off workershiring and laying off workers

New workers may have lowerNew workers may have lower
productivityproductivity

Laying off workers may lowerLaying off workers may lower
morale and productivitymorale and productivity



Capacity OptionsCapacity Options

 Varying production rate throughVarying production rate through
overtime or idle timeovertime or idle time

Allows constant workforceAllows constant workforce

May be difficult to meet largeMay be difficult to meet large
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May be difficult to meet largeMay be difficult to meet large
increases in demandincreases in demand

Overtime can be costly and mayOvertime can be costly and may
drive down productivitydrive down productivity

Absorbing idle time may beAbsorbing idle time may be
difficultdifficult



Capacity OptionsCapacity Options

 SubcontractingSubcontracting

Temporary measure duringTemporary measure during
periods of peak demandperiods of peak demand

May be costlyMay be costly
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May be costlyMay be costly

Assuring quality and timelyAssuring quality and timely
delivery may be difficultdelivery may be difficult

Exposes your customers to aExposes your customers to a
possible competitorpossible competitor



Capacity OptionsCapacity Options

 Using partUsing part--time workerstime workers

Useful for filling unskilled or lowUseful for filling unskilled or low
skilled positions, especially inskilled positions, especially in
servicesservices
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servicesservices



Demand OptionsDemand Options

 Influencing demandInfluencing demand

Use advertising or promotion toUse advertising or promotion to
increase demand in low periodsincrease demand in low periods

Attempt to shiftAttempt to shift
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Attempt to shiftAttempt to shift
demand to slowdemand to slow
periodsperiods

May not beMay not be
sufficient tosufficient to
balance demandbalance demand
and capacityand capacity



Demand OptionsDemand Options

 Back ordering during highBack ordering during high--
demand periodsdemand periods

Requires customers to wait for anRequires customers to wait for an
order without loss of goodwill ororder without loss of goodwill or
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order without loss of goodwill ororder without loss of goodwill or
the orderthe order

Most effective when there are fewMost effective when there are few
if any substitutes for the productif any substitutes for the product
or serviceor service

Often results in lost salesOften results in lost sales



Demand OptionsDemand Options

 Counterseasonal product andCounterseasonal product and
service mixingservice mixing

Develop a product mix ofDevelop a product mix of
counterseasonal itemscounterseasonal items
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counterseasonal itemscounterseasonal items

May lead to products or servicesMay lead to products or services
outside the company’s areas ofoutside the company’s areas of
expertiseexpertise



Aggregate Planning OptionsAggregate Planning Options

OptionOption AdvantagesAdvantages DisadvantagesDisadvantages Some CommentsSome Comments

ChangingChanging
inventoryinventory
levelslevels

Changes inChanges in
humanhuman
resources areresources are
gradual orgradual or
none; no abruptnone; no abrupt
productionproduction

InventoryInventory
holding costholding cost
may increase.may increase.
Shortages mayShortages may
result in lostresult in lost
sales.sales.

Applies mainly toApplies mainly to
production, notproduction, not
service,service,
operations.operations.
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Table 13.1Table 13.1

none; no abruptnone; no abrupt
productionproduction
changes.changes.

result in lostresult in lost
sales.sales.

VaryingVarying
workforceworkforce
size bysize by
hiring orhiring or
layoffslayoffs

Avoids the costsAvoids the costs
of otherof other
alternatives.alternatives.

Hiring, layoff,Hiring, layoff,
and trainingand training
costs may becosts may be
significant.significant.

Used where sizeUsed where size
of labor pool isof labor pool is
large.large.



Aggregate Planning OptionsAggregate Planning Options

OptionOption AdvantagesAdvantages DisadvantagesDisadvantages Some CommentsSome Comments

VaryingVarying
productionproduction
ratesrates
throughthrough
overtime orovertime or
idle timeidle time

MatchesMatches
seasonalseasonal
fluctuationsfluctuations
without hiring/without hiring/
training costs.training costs.

OvertimeOvertime
premiums; tiredpremiums; tired
workers; mayworkers; may
not meetnot meet
demand.demand.

Allows flexibilityAllows flexibility
within thewithin the
aggregate plan.aggregate plan.
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Table 13.1Table 13.1

overtime orovertime or
idle timeidle time

training costs.training costs. demand.demand.

SubSub--
contractingcontracting

PermitsPermits
flexibility andflexibility and
smoothing ofsmoothing of
the firm’sthe firm’s
output.output.

Loss of qualityLoss of quality
control;control;
reduced profits;reduced profits;
loss of futureloss of future
business.business.

Applies mainly inApplies mainly in
productionproduction
settings.settings.



Aggregate Planning OptionsAggregate Planning Options

OptionOption AdvantagesAdvantages DisadvantagesDisadvantages Some CommentsSome Comments

Using partUsing part--
timetime
workersworkers

Is less costlyIs less costly
and moreand more
flexible thanflexible than
fullfull--timetime
workers.workers.

High turnover/High turnover/
training costs;training costs;
quality suffers;quality suffers;
schedulingscheduling
difficult.difficult.

Good forGood for
unskilled jobs inunskilled jobs in
areas with largeareas with large
temporary labortemporary labor
pools.pools.
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Table 13.1Table 13.1

workers.workers. difficult.difficult. pools.pools.

InfluencingInfluencing
demanddemand

Tries to useTries to use
excessexcess
capacity.capacity.
Discounts drawDiscounts draw
new customers.new customers.

Uncertainty inUncertainty in
demand. Harddemand. Hard
to matchto match
demand todemand to
supply exactly.supply exactly.

CreatesCreates
marketingmarketing
ideas.ideas.
OverbookingOverbooking
used in someused in some
businesses.businesses.



Aggregate Planning OptionsAggregate Planning Options

OptionOption AdvantagesAdvantages DisadvantagesDisadvantages Some CommentsSome Comments

BackBack
orderingordering
duringduring
highhigh--
demanddemand
periodsperiods

May avoidMay avoid
overtime.overtime.
Keeps capacityKeeps capacity
constant.constant.

Customer mustCustomer must
be willing tobe willing to
wait, butwait, but
goodwill is lost.goodwill is lost.

Many companiesMany companies
back order.back order.
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Table 13.1Table 13.1

demanddemand
periodsperiods

CounterCounter--
seasonalseasonal
productproduct
and serviceand service
mixingmixing

Fully utilizesFully utilizes
resources;resources;
allows stableallows stable
workforce.workforce.

May requireMay require
skills orskills or
equipmentequipment
outside theoutside the
firm’s areas offirm’s areas of
expertise.expertise.

Risky findingRisky finding
products orproducts or
services withservices with
oppositeopposite
demanddemand
patterns.patterns.



Methods for AggregateMethods for Aggregate
PlanningPlanning

 A mixed strategy may be the bestA mixed strategy may be the best
way to achieve minimum costsway to achieve minimum costs

 There are many possible mixedThere are many possible mixed
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 There are many possible mixedThere are many possible mixed
strategiesstrategies

 Finding the optimal plan is notFinding the optimal plan is not
always possiblealways possible



Mixing Options toMixing Options to
Develop a PlanDevelop a Plan

 Chase strategyChase strategy

Match output rates to demandMatch output rates to demand
forecast for each periodforecast for each period
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forecast for each periodforecast for each period

Vary workforce levels or varyVary workforce levels or vary
production rateproduction rate

Favored by many serviceFavored by many service
organizationsorganizations



Mixing Options toMixing Options to
Develop a PlanDevelop a Plan

 Level strategyLevel strategy

Daily production is uniformDaily production is uniform

Use inventory or idle time as bufferUse inventory or idle time as buffer
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Use inventory or idle time as bufferUse inventory or idle time as buffer

Stable production leads to betterStable production leads to better
quality and productivityquality and productivity

 Some combination of capacitySome combination of capacity
options, a mixed strategy, might beoptions, a mixed strategy, might be
the best solutionthe best solution



Graphical MethodsGraphical Methods

 Popular techniquesPopular techniques

 Easy to understand and useEasy to understand and use

TrialTrial--andand--error approaches that doerror approaches that do
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 TrialTrial--andand--error approaches that doerror approaches that do
not guarantee an optimal solutionnot guarantee an optimal solution

 Require only limited computationsRequire only limited computations



Graphical MethodsGraphical Methods

1.1. Determine the demand for each periodDetermine the demand for each period

2.2. Determine the capacity for regular time,Determine the capacity for regular time,
overtime, and subcontracting each periodovertime, and subcontracting each period
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overtime, and subcontracting each periodovertime, and subcontracting each period

3.3. Find labor costs, hiring and layoff costs,Find labor costs, hiring and layoff costs,
and inventory holding costsand inventory holding costs

4.4. Consider company policy on workers andConsider company policy on workers and
stock levelsstock levels

5.5. Develop alternative plans and examineDevelop alternative plans and examine
their total coststheir total costs



Roofing Supplier Example 1Roofing Supplier Example 1

MonthMonth Expected DemandExpected Demand
ProductionProduction

DaysDays
Demand Per DayDemand Per Day

(computed)(computed)

JanJan 900900 2222 4141

FebFeb 700700 1818 3939

MarMar 800800 2121 3838

AprApr 1,2001,200 2121 5757
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Table 13.2Table 13.2

AprApr 1,2001,200 2121 5757

MayMay 1,5001,500 2222 6868

JuneJune 1,1001,100 2020 5555

6,2006,200 124124

= = 50= = 50 units per dayunits per day
6,2006,200

124124

AverageAverage
requirementrequirement ==

Total expected demandTotal expected demand

Number of production daysNumber of production days



Roofing Supplier Example 1Roofing Supplier Example 1
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Level production using averageLevel production using average
monthly forecast demandmonthly forecast demand

Forecast demandForecast demand
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Figure 13.3Figure 13.3

5050 –

4040 –

3030 –

00 –
JanJan FebFeb MarMar AprApr MayMay JuneJune == MonthMonth
     

2222 1818 2121 2121 2222 2020 == Number ofNumber of
working daysworking days
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Roofing Supplier Example 2Roofing Supplier Example 2

Cost InformationCost Information

Inventory carrying costInventory carrying cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit



Roofing Supplier Example 2Roofing Supplier Example 2

Cost InformationCost Information

Inventory carry costInventory carry cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

Month
Production at

50 Units per Day
Demand
Forecast

Monthly
Inventory
Change

Ending
Inventory

Jan 1,100 900 +200 200

Feb 900 700 +200 400

Mar 1,050 800 +250 650
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit

Mar 1,050 800 +250 650

Apr 1,050 1,200 -150 500

May 1,100 1,500 -400 100

June 1,000 1,100 -100 0

1,850

Total units of inventory carried over from one
month to the next = 1,850 units

Workforce required to produce 50 units per day = 10 workers



Roofing Supplier Example 2Roofing Supplier Example 2

Cost InformationCost Information

Inventory carry costInventory carry cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

Month
Production at

50 Units per Day
Demand
Forecast

Monthly
Inventory
Change

Ending
Inventory

Jan 1,100 900 +200 200

Feb 900 700 +200 400

Mar 1,050 800 +250 650

Costs Calculations

Inventory carrying $9,250 (= 1,850 units carried x $5
per unit)

Regular-time labor 49,600 (= 10 workers x $40 per
day x 124 days)
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit

Mar 1,050 800 +250 650

Apr 1,050 1,200 -150 500

May 1,100 1,500 -400 100

June 1,000 1,100 -100 0

1,850

Total units of inventory carried over from one
month to the next = 1,850 units

Workforce required to produce 50 units per day = 10 workers

Other costs (overtime,
hiring, layoffs,
subcontracting) 0

Total cost $58,850



Roofing Supplier Example 2Roofing Supplier Example 2
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Cumulative levelCumulative level
production usingproduction using
average monthlyaverage monthly

forecastforecast

ReductionReduction
of inventoryof inventory

6,200 units6,200 units
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Figure 13.4Figure 13.4
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requirementsrequirements

forecastforecast
requirementsrequirements

Excess inventoryExcess inventory



Roofing Supplier Example 3Roofing Supplier Example 3

MonthMonth Expected DemandExpected Demand
ProductionProduction

DaysDays
Demand Per DayDemand Per Day

(computed)(computed)

JanJan 900900 2222 4141

FebFeb 700700 1818 3939

MarMar 800800 2121 3838

AprApr 1,2001,200 2121 5757
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Table 13.2Table 13.2

AprApr 1,2001,200 2121 5757

MayMay 1,5001,500 2222 6868

JuneJune 1,1001,100 2020 5555

6,2006,200 124124

Minimum requirementMinimum requirement = 38= 38 units per dayunits per day



Roofing Supplier Example 3Roofing Supplier Example 3
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Level productionLevel production
using lowestusing lowest

monthly forecastmonthly forecast
demanddemand

Forecast demandForecast demand
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5050 –

4040 –

3030 –

00 –
JanJan FebFeb MarMar AprApr MayMay JuneJune == MonthMonth
     

2222 1818 2121 2121 2222 2020 == Number ofNumber of
working daysworking days
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Roofing Supplier Example 3Roofing Supplier Example 3

Cost InformationCost Information

Inventory carrying costInventory carrying cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit



Roofing Supplier Example 3Roofing Supplier Example 3

Cost InformationCost Information

Inventory carry costInventory carry cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

In-house production = 38 units per day
x 124 days

= 4,712 units
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit

= 4,712 units

Subcontract units = 6,200 - 4,712
= 1,488 units



Cost InformationCost Information

Inventory carry costInventory carry cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

Roofing Supplier Example 3Roofing Supplier Example 3

In-house production = 38 units per day
x 124 days

= 4,712 units
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit

= 4,712 units

Subcontract units = 6,200 - 4,712
= 1,488 units

Costs Calculations

Regular-time labor $37,696 (= 7.6 workers x $40 per
day x 124 days)

Subcontracting 14,880 (= 1,488 units x $10 per
unit)

Total cost $52,576



Roofing Supplier Example 4Roofing Supplier Example 4

MonthMonth Expected DemandExpected Demand
ProductionProduction

DaysDays
Demand Per DayDemand Per Day

(computed)(computed)

JanJan 900900 2222 4141

FebFeb 700700 1818 3939

MarMar 800800 2121 3838

AprApr 1,2001,200 2121 5757
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Table 13.2Table 13.2

AprApr 1,2001,200 2121 5757

MayMay 1,5001,500 2222 6868

JuneJune 1,1001,100 2020 5555

6,2006,200 124124

Production = Expected DemandProduction = Expected Demand



Roofing Supplier Example 4Roofing Supplier Example 4
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Forecast demand andForecast demand and
monthly productionmonthly production
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5050 –
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00 –
JanJan FebFeb MarMar AprApr MayMay JuneJune == MonthMonth
     

2222 1818 2121 2121 2222 2020 == Number ofNumber of
working daysworking days
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Roofing Supplier Example 4Roofing Supplier Example 4

Cost InformationCost Information

Inventory carrying costInventory carrying cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit



Roofing Supplier Example 4Roofing Supplier Example 4

Cost InformationCost Information

Inventory carrying costInventory carrying cost $ 5$ 5 per unit per monthper unit per month

Subcontracting cost per unitSubcontracting cost per unit $10$10 per unitper unit

Average pay rateAverage pay rate $ 5$ 5 per hourper hour ($40($40 per dayper day))

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

Month
Forecast
(units)

Daily
Prod
Rate

Basic
Production

Cost
(demand x

1.6 hrs/unit x
$5/hr)

Extra Cost of
Increasing
Production
(hiring cost)

Extra Cost of
Decreasing
Production
(layoff cost) Total Cost

Jan 900 41 $ 7,200 — — $ 7,200

Feb 700 39 5,600 —
$1,200

(= 2 x $600)
6,800
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Table 13.3Table 13.3

Overtime pay rateOvertime pay rate
$ 7$ 7 per hourper hour

((aboveabove 88 hours per dayhours per day))

LaborLabor--hours to produce a unithours to produce a unit 1.61.6 hours per unithours per unit

Cost of increasing daily production rateCost of increasing daily production rate
(hiring and training)(hiring and training)

$300$300 per unitper unit

Cost of decreasing daily production rateCost of decreasing daily production rate
(layoffs)(layoffs)

$600$600 per unitper unit

Feb 700 39 5,600 —
(= 2 x $600)

6,800

Mar 800 38 6,400 —
$600

(= 1 x $600)
7,000

Apr 1,200 57 9,600
$5,700

(= 19 x $300)
— 15,300

May 1,500 68 12,000
$3,300

(= 11 x $300)
— 15,300

June 1,100 55 8,800 —
$7,800

(= 13 x $600)
16,600

$49,600 $9,000 $9,600 $68,200

Table 13.4Table 13.4



Comparison of Three PlansComparison of Three Plans

CostCost Plan 1Plan 1 Plan 2Plan 2 Plan 3Plan 3

Inventory carryingInventory carrying $ 9,250$ 9,250 $ 0$ 0 $ 0$ 0

Regular laborRegular labor 49,60049,600 37,69637,696 49,60049,600

Overtime laborOvertime labor 00 00 00
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Table 13.5Table 13.5

Overtime laborOvertime labor 00 00 00

HiringHiring 00 00 9,0009,000

LayoffsLayoffs 00 00 9,6009,600

SubcontractingSubcontracting 00 14,88014,880 00

Total costTotal cost $58,850$58,850 $52,576$52,576 $68,200$68,200

Plan 2 is the lowest cost optionPlan 2 is the lowest cost option



Mathematical ApproachesMathematical Approaches

 Useful for generating strategiesUseful for generating strategies

Transportation Method of LinearTransportation Method of Linear
ProgrammingProgramming

 Produces an optimal planProduces an optimal plan
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 Produces an optimal planProduces an optimal plan

Management Coefficients ModelManagement Coefficients Model

 Model built around manager’sModel built around manager’s
experience and performanceexperience and performance

Other ModelsOther Models

 Linear Decision RuleLinear Decision Rule

 SimulationSimulation



Transportation MethodTransportation Method
Sales PeriodSales Period

MarMar AprApr MayMay

DemandDemand 800800 1,0001,000 750750
Capacity:Capacity:
RegularRegular 700700 700700 700700
OvertimeOvertime 5050 5050 5050
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Table 13.6Table 13.6

CostsCosts
Regular timeRegular time $40$40 per tireper tire
OvertimeOvertime $50$50 per tireper tire
SubcontractingSubcontracting $70$70 per tireper tire
CarryingCarrying $ 2$ 2 per tire per monthper tire per month

OvertimeOvertime 5050 5050 5050
SubcontractingSubcontracting 150150 150150 130130

Beginning inventoryBeginning inventory 100100 tirestires



Transportation ExampleTransportation Example

Important pointsImportant points

1.1. Carrying costs areCarrying costs are $2$2/tire/month. If/tire/month. If
goods are made in one period and heldgoods are made in one period and held
over to the next, holding costs areover to the next, holding costs are
incurredincurred
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incurredincurred

2.2. Supply must equal demand, so aSupply must equal demand, so a
dummy column called “unuseddummy column called “unused
capacity” is addedcapacity” is added

3.3. Because back ordering is not viable inBecause back ordering is not viable in
this example, cells that might be used tothis example, cells that might be used to
satisfy earlier demand are not availablesatisfy earlier demand are not available



Transportation ExampleTransportation Example

Important pointsImportant points

4.4. Quantities in each column designate theQuantities in each column designate the
levels of inventory needed to meetlevels of inventory needed to meet
demand requirementsdemand requirements
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5.5. In general, production should beIn general, production should be
allocated to the lowest cost cellallocated to the lowest cost cell
available without exceeding unusedavailable without exceeding unused
capacity in the row or demand in thecapacity in the row or demand in the
columncolumn



TransportationTransportation
ExampleExample
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Table 13.7Table 13.7



Management CoefficientsManagement Coefficients
ModelModel

 Builds a model based on manager’sBuilds a model based on manager’s
experience and performanceexperience and performance

 A regression model is constructedA regression model is constructed
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 A regression model is constructedA regression model is constructed
to define the relationships betweento define the relationships between
decision variablesdecision variables

 Objective is to removeObjective is to remove
inconsistencies in decision makinginconsistencies in decision making



Other ModelsOther Models

Linear Decision RuleLinear Decision Rule

 Minimizes costs using quadratic cost curvesMinimizes costs using quadratic cost curves

 Operates over a particular time periodOperates over a particular time period

© 2008 Prentice Hall, Inc. 13 – 48

SimulationSimulation

 Uses a search procedure to try differentUses a search procedure to try different
combinations of variablescombinations of variables

 Develops feasible but not necessarily optimalDevelops feasible but not necessarily optimal
solutionssolutions



Summary of AggregateSummary of Aggregate
Planning MethodsPlanning Methods

TechniquesTechniques
SolutionSolution

ApproachesApproaches Important AspectsImportant Aspects

GraphicalGraphical
methodsmethods

Trial andTrial and
errorerror

Simple to understand andSimple to understand and
easy to use. Manyeasy to use. Many
solutions; one chosensolutions; one chosen
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solutions; one chosensolutions; one chosen
may not be optimal.may not be optimal.

TransportationTransportation
method of linearmethod of linear
programmingprogramming

OptimizationOptimization LP software available;LP software available;
permits sensitivitypermits sensitivity
analysis and newanalysis and new
constraints; linearconstraints; linear
functions may not befunctions may not be
realistic.realistic.

Table 13.8Table 13.8



Summary of AggregateSummary of Aggregate
Planning MethodsPlanning Methods

TechniquesTechniques
SolutionSolution

ApproachesApproaches Important AspectsImportant Aspects

ManagementManagement
coefficientscoefficients
modelmodel

HeuristicHeuristic Simple, easy to implement;Simple, easy to implement;
tries to mimic manager’stries to mimic manager’s
decision process; usesdecision process; uses
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modelmodel decision process; usesdecision process; uses
regression.regression.

SimulationSimulation ChangeChange
parametersparameters

Complex; may be difficultComplex; may be difficult
to build and for managersto build and for managers
to understand.to understand.

Table 13.8Table 13.8



ContohContoh KasusKasus
Diketahui demand bulanan untuk tahun 2011 sbb :

Periode Bulan Demand

1 Jan 500

2 Feb 400

3 Mar 300

4 Apr 500

Opsi
Produksi

Biaya
per unit

Kapasitas
per bulan

Reguler 5 650

Overtime 8 150

Inventory 1 Tdk terbatas
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4 Apr 500

5 Mei 700

6 Jun 900

7 Jul 1200

8 Agu 1100

9 Sep 900

10 Okt 800

11 Nop 700

12 Des 600

Inventory 1 Tdk terbatas

Subcontract 12 100

Diketahui persediaan pada bulan
januari kosong dan untuk bulan
desember 2011 sebanyak 50 unit



Operations
Management
Operations
Management

OutsourcingOutsourcing

© 2008 Prentice Hall, Inc. S11 – 1

OutsourcingOutsourcing

PowerPoint presentation to accompanyPowerPoint presentation to accompany
Heizer/RenderHeizer/Render
Principles of Operations Management, 7ePrinciples of Operations Management, 7e
Operations Management, 9eOperations Management, 9e



OutsourcingOutsourcing

 Outsourcing can replace entireOutsourcing can replace entire
purchasing, information systems,purchasing, information systems,
marketing, finance, and operationsmarketing, finance, and operations
departmentdepartment
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departmentdepartment

 Applicable to firms throughout theApplicable to firms throughout the
worldworld

 Making the right decision may beMaking the right decision may be
the difference between successthe difference between success
and failureand failure



What is Outsourcing?What is Outsourcing?

 Procuring from external suppliersProcuring from external suppliers
service or products the firms used toservice or products the firms used to
provide for itselfprovide for itself

 Offshoring is moving processes to aOffshoring is moving processes to a
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 Offshoring is moving processes to aOffshoring is moving processes to a
foreign country but retaining controlforeign country but retaining control

 Firms that outsource are called clients,Firms that outsource are called clients,
the actual work is done by thethe actual work is done by the
outsourcing provideroutsourcing provider

 Extension of the longExtension of the long--standing practicestanding practice
of subcontractingof subcontracting



What is Outsourcing?What is Outsourcing?

 Outsourcing has become a majorOutsourcing has become a major
strategy as firms move towardstrategy as firms move toward
specializationspecialization

 Increasing expertiseIncreasing expertise
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 Increasing expertiseIncreasing expertise

 Reduced cost of reliable transportationReduced cost of reliable transportation

 Rapid deployment ofRapid deployment of
telecommunicationstelecommunications
and computersand computers
–– the Internetthe Internet



Examples of OutsourcingExamples of Outsourcing

 Call centers in French AngolaCall centers in French Angola

 Legal and finance service in theLegal and finance service in the
PhilippinesPhilippines

 EDS handling informationEDS handling information
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 EDS handling informationEDS handling information
technology for Nexteltechnology for Nextel

 IBM providing travel andIBM providing travel and
payroll for P&Gpayroll for P&G

 Solectron producingSolectron producing
IBM computersIBM computers



Types of OutsourcingTypes of Outsourcing

 Common processes outsourced areCommon processes outsourced are

 PurchasingPurchasing

 LogisticsLogistics

 Finance/accountingFinance/accounting

 Customer relationsCustomer relations
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 R&DR&D

 OperationsOperations

 Service managementService management

 Human resourcesHuman resources

 Sales/marketingSales/marketing

 TrainingTraining

 Legal processesLegal processes

 Outsourcing implies a legally bindingOutsourcing implies a legally binding
contractcontract



Strategic Planning andStrategic Planning and
Core CompetenciesCore Competencies

 Strategic planning defines the missionStrategic planning defines the mission
and goals for the organizationand goals for the organization

 From this the organization determinesFrom this the organization determines
the role of each business activitythe role of each business activity
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the role of each business activitythe role of each business activity

 Core competencies are things theCore competencies are things the
organization does better than itsorganization does better than its
competitioncompetition

 NonNon--core activities are good candidatescore activities are good candidates
for outsourcingfor outsourcing



Strategic Planning andStrategic Planning and
Core CompetenciesCore Competencies

Sony,Sony,
An OutsourcingAn Outsourcing
CompanyCompany

OutsourcersOutsourcers

Post-sales
service

Logistics
Financial
functions
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Core
Competency

Best in the world at
electromechanical

miniaturization
design

Figure S11.1Figure S11.1

OutsourcersOutsourcers
couldcould
provideprovide

Distribution

Accounting

Maintenance

Real estate
management

Marketing

Parts
manufacture

Employee
benefit
management



Theory of ComparativeTheory of Comparative
AdvantageAdvantage

If an external outsourcing provider canIf an external outsourcing provider can
perform activities more productivelyperform activities more productively
than the client firm, the outsourcingthan the client firm, the outsourcing
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than the client firm, the outsourcingthan the client firm, the outsourcing
provider should do the workprovider should do the work



Outsourcing Trends andOutsourcing Trends and
Political RepercussionsPolitical Repercussions

According to a survey of 53 majorAccording to a survey of 53 major
corporations, the most importantcorporations, the most important
reasons for outsourcing are:reasons for outsourcing are:
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Cost savingsCost savings 77%77%
Gaining outside expertiseGaining outside expertise 70%70%
Improving servicesImproving services 61%61%
Focusing on core competenciesFocusing on core competencies 59%59%
Gaining access to technologyGaining access to technology 56%56%



Outsourcing Trends andOutsourcing Trends and
Political RepercussionsPolitical Repercussions

 Outsourcing includes specific businessOutsourcing includes specific business
functions (computer help desks) andfunctions (computer help desks) and
entire departments (accounting,entire departments (accounting,
marketing, finance, etc.)marketing, finance, etc.)
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marketing, finance, etc.)marketing, finance, etc.)

 35% of businesses said they would35% of businesses said they would
continue or expand outsourcingcontinue or expand outsourcing

 40% said they would continue40% said they would continue
outsourcing but revise their arrangementsoutsourcing but revise their arrangements

 Some said they would reduce outsourcingSome said they would reduce outsourcing



 Outsourcing includes specific businessOutsourcing includes specific business
functions (computer help desks) andfunctions (computer help desks) and
entire departments (accounting,entire departments (accounting,
marketing, finance, etc.)marketing, finance, etc.)

Outsourcing Trends andOutsourcing Trends and
Political RepercussionsPolitical Repercussions
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marketing, finance, etc.)marketing, finance, etc.)

 35% of businesses said they would35% of businesses said they would
continue or expand outsourcingcontinue or expand outsourcing

 40% said they would continue40% said they would continue
outsourcing but revise their arrangementsoutsourcing but revise their arrangements

 Some said they would reduce outsourcingSome said they would reduce outsourcing



Outsourcing Trends andOutsourcing Trends and
Political RepercussionsPolitical Repercussions

 Political backlash can occur when jobsPolitical backlash can occur when jobs
are outsourced to foreign countriesare outsourced to foreign countries

 In the U.S. state and federal laws have beenIn the U.S. state and federal laws have been
enacted to limit or prevent outsourcingenacted to limit or prevent outsourcing
activitiesactivities
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activitiesactivities

 Recent data suggests more foreignersRecent data suggests more foreigners
outsource jobs to the U.S. than Americanoutsource jobs to the U.S. than American
companies outsource offshorecompanies outsource offshore

 Backsourcing describes the process ofBacksourcing describes the process of
returning work to the original firm whenreturning work to the original firm when
outsourcing failsoutsourcing fails



Risks in OutsourcingRisks in Outsourcing

 Outsourcing can be riskyOutsourcing can be risky

 As many as half of all outsourcingAs many as half of all outsourcing
agreements fail because of inappropriateagreements fail because of inappropriate
planning and analysisplanning and analysis
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planning and analysisplanning and analysis

 Erratic power grids, governmentErratic power grids, government
difficulties, inexperienced managers, anddifficulties, inexperienced managers, and
unmotivated labor can create problemsunmotivated labor can create problems

 Failure to achieve unrealistic goalsFailure to achieve unrealistic goals
sometimes create the impression ofsometimes create the impression of
failurefailure



Risks in OutsourcingRisks in Outsourcing

OutsourcingOutsourcing Examples ofExamples of
ProcessProcess Possible RisksPossible Risks

Identify nonIdentify non--corecore
competenciescompetencies

Can be incorrectly identified as aCan be incorrectly identified as a
nonnon--core competencycore competency

Identify nonIdentify non--corecore Just because the activity is not aJust because the activity is not a
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Table S11.1Table S11.1

Identify nonIdentify non--corecore
activities that should beactivities that should be
outsourcedoutsourced

Just because the activity is not aJust because the activity is not a
core competence for your firmcore competence for your firm
does not mean an outsourcedoes not mean an outsource
provider is more competent andprovider is more competent and
efficientefficient

Identify impact onIdentify impact on
existing facilities,existing facilities,
capacity, and logisticscapacity, and logistics

May fail to understand theMay fail to understand the
change in resources and talentschange in resources and talents
needed internallyneeded internally



Risks in OutsourcingRisks in Outsourcing

OutsourcingOutsourcing Examples ofExamples of
ProcessProcess Possible RisksPossible Risks

Establish goals andEstablish goals and
draft outsourcingdraft outsourcing
agreementagreement
specificationsspecifications

Goals can be set so high thatGoals can be set so high that
failure is certainfailure is certain
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Table S11.1Table S11.1

specificationsspecifications

Identify and selectIdentify and select
outsource provideroutsource provider

Can select the wrong outsourceCan select the wrong outsource
providerprovider

Negotiate goals andNegotiate goals and
measures ofmeasures of
outsourcingoutsourcing
performanceperformance

Can misinterpret measures andCan misinterpret measures and
goals, how they are measured,goals, how they are measured,
and what they meanand what they mean



Risks in OutsourcingRisks in Outsourcing

OutsourcingOutsourcing Examples ofExamples of
ProcessProcess Possible RisksPossible Risks

Monitor and controlMonitor and control
current outsourcingcurrent outsourcing
programprogram

May be unable to control productMay be unable to control product
development, schedules, anddevelopment, schedules, and
qualityquality
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Table S11.1Table S11.1

Evaluate and giveEvaluate and give
feedback to outsourcefeedback to outsource
providerprovider

May have nonMay have non--responsiveresponsive
provider (i.e., one that ignoresprovider (i.e., one that ignores
feedback)feedback)

Evaluate internationalEvaluate international
political and currencypolitical and currency
risksrisks

County’s currency may beCounty’s currency may be
unstable, a country may beunstable, a country may be
politically unstable, or culturalpolitically unstable, or cultural
and language differences mayand language differences may
inhibit successful operationsinhibit successful operations



Risks in OutsourcingRisks in Outsourcing

OutsourcingOutsourcing Examples ofExamples of
ProcessProcess Possible RisksPossible Risks

Evaluate coordinationEvaluate coordination
needed for shipping andneeded for shipping and
distributiondistribution

May not understand the timingMay not understand the timing
necessary to manage flows tonecessary to manage flows to
different facilities and marketsdifferent facilities and markets
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Table S11.1Table S11.1



Risks in OutsourcingRisks in Outsourcing

 EmploymentEmployment

 Changes in facilities and processesChanges in facilities and processes

Outsourcing brings other issues:Outsourcing brings other issues:
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 Changes in facilities and processesChanges in facilities and processes
needed to receive components in aneeded to receive components in a
different state of assemblydifferent state of assembly

 Vastly expanded logistics issuesVastly expanded logistics issues



Methodologies for OutsourcingMethodologies for Outsourcing

 Evaluating Multiple Criteria withEvaluating Multiple Criteria with
Factor RatingFactor Rating

BreakBreak--even Analysiseven Analysis
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Rating InternationalRating International
Risk FactorsRisk Factors

Nine factors ratedNine factors rated 00--3, 03, 0 is no risk,is no risk, 33 is high riskis high risk

Risk FactorRisk Factor EnglandEngland MexicoMexico SpainSpain CanadaCanada

Economic: Labor cost/ lawsEconomic: Labor cost/ laws 11 00 22 11

Economic: Capital availabilityEconomic: Capital availability 00 22 11 00

Economic: InfrastructureEconomic: Infrastructure 00 22 22 00
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Economic: InfrastructureEconomic: Infrastructure 00 22 22 00

Culture: LanguageCulture: Language 00 00 00 00

Culture: Social normsCulture: Social norms 22 00 11 22

Migration: UncontrolledMigration: Uncontrolled 00 22 00 00

Politics: IdeologyPolitics: Ideology 22 00 11 22

Politics: InstabilityPolitics: Instability 00 11 22 22

Politics: LegalitiesPolitics: Legalities 33 00 22 33

Total risk rating scoresTotal risk rating scores 88 77 1111 1010

Table S11.2Table S11.2



Rating Outsourcing ProvidersRating Outsourcing Providers

Seven factors ratedSeven factors rated 11--55 and an importance weightand an importance weight

Outsourcing ProvidersOutsourcing Providers

FactorFactor
(criterion)(criterion)

ImportanceImportance
WeightWeight

BIMBIM
(U.S.)(U.S.)

S.P.C.S.P.C.
(India)(India)

TelcoTelco
(Israel)(Israel)

1.1. Can reduce operating costsCan reduce operating costs .2.2 33 33 55
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Table S11.3Table S11.3

2.2. Can reduce capital investmentCan reduce capital investment .2.2 44 33 33

3.3. Skilled personnelSkilled personnel .2.2 55 44 33

4.4. Can improve qualityCan improve quality .1.1 44 55 22

5.5. Can gain access toCan gain access to
technology not in companytechnology not in company

.1.1 55 33 55

6.6. Can create additional capacityCan create additional capacity .1.1 44 22 44

7.7. Aligns with policy/Aligns with policy/
philosophy/culturephilosophy/culture

.1.1 22 33 55

Total and AveragesTotal and Averages 1.01.0 3.93.9 3.33.3 3.83.8



BreakBreak--Even AnalysisEven Analysis

First define total cost inFirst define total cost in--househouse

TCTCinin = F= Finin + (+ (VVinin xx XXinin))

wherewhere
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wherewhere

TCTCinin is the total cost of an item produced inis the total cost of an item produced in--househouse
FFinin is the total inis the total in--house fixed costhouse fixed cost
VVinin is the variable cost/unit produced inis the variable cost/unit produced in--househouse
XXinin is the total number of units produced inis the total number of units produced in--househouse



BreakBreak--Even AnalysisEven Analysis

The total cost under outsourcing isThe total cost under outsourcing is

TCTCoutout == FFoutout + (+ (VVoutout xx XXoutout))

At breakAt break--even Xeven X == XX and TCand TC == TCTC
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At breakAt break--even Xeven Xinin == XXoutout and TCand TCiinn == TCTCoutout

FFinin + (+ (VVinin xx XX) =) = FFoutout + (+ (VVoutout xx XX))

Solving for XSolving for X

XX ==
FFinin –– FFoutout

VVoutout –– VVinin



Outsourcing BreakOutsourcing Break--EvenEven
ExampleExample

Fixed cost at Toledo plantFixed cost at Toledo plant = $2= $2 millionmillion
Variable cost/toyVariable cost/toy = $3= $3

Fixed cost at Astro plantFixed cost at Astro plant = $1= $1 millionmillion
Variable cost/toyVariable cost/toy = $4= $4

Annual demandAnnual demand = 1.1= 1.1 million toysmillion toys
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Annual demandAnnual demand = 1.1= 1.1 million toysmillion toys

2,000,0002,000,000 –– 1,000,0001,000,000

44 –– 33
XX = == =

FFinin –– FFoutout

VVoutout –– VVinin

= 1,000,000= 1,000,000 unitsunits Since
demand > break-even point,

produce in Toledo



Advantages of OutsourcingAdvantages of Outsourcing

 Cost savingsCost savings

 Gaining outside experienceGaining outside experience

 Improving operations and serviceImproving operations and service
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 Improving operations and serviceImproving operations and service

 Focusing on core competenciesFocusing on core competencies

 Gaining outside technologiesGaining outside technologies

 Other advantagesOther advantages



Disadvantages of OutsourcingDisadvantages of Outsourcing

 Increased transportation costsIncreased transportation costs

 Loss of controlLoss of control

 Creating future competitionCreating future competition
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 Creating future competitionCreating future competition

 Negative impact on employeesNegative impact on employees

 LongerLonger--termterm
impactimpact



Audits and MetricsAudits and Metrics

 Outsourcing agreements must specifyOutsourcing agreements must specify
results and outcomesresults and outcomes

 Evaluation necessary to ensureEvaluation necessary to ensure
satisfactory performancesatisfactory performance
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satisfactory performancesatisfactory performance

 If the outsourced product or service isIf the outsourced product or service is
strategically important, the relationshipstrategically important, the relationship
needs continuing communication,needs continuing communication,
understanding, trust and performanceunderstanding, trust and performance

 Services may require imaginativeServices may require imaginative
metricsmetrics



Ethical Issues inEthical Issues in
OutsourcingOutsourcing

Seek to do no harm toSeek to do no harm to
indigenous culturesindigenous cultures

Don’t use outsourcing in aDon’t use outsourcing in a
way that violates religiousway that violates religious

Ethics PrincipleEthics Principle Outsourcing LinkageOutsourcing Linkage
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indigenous culturesindigenous cultures way that violates religiousway that violates religious
holidaysholidays

Seek to do no harm to theSeek to do no harm to the
ecological systems of theecological systems of the
worldworld

Don’t use outsourcing toDon’t use outsourcing to
move pollution from onemove pollution from one
country to anothercountry to another

Seek to uphold universalSeek to uphold universal
labor standardslabor standards

Don’t use outsourcing to takeDon’t use outsourcing to take
advantage of cheap childadvantage of cheap child
labor that leads to child abuselabor that leads to child abuse

Table S11.4Table S11.4



Ethical Issues inEthical Issues in
OutsourcingOutsourcing

Seek to uphold basic humanSeek to uphold basic human
rightsrights

Don’t accept outsourcing thatDon’t accept outsourcing that
violates basic human rightsviolates basic human rights

Ethics PrincipleEthics Principle Outsourcing LinkageOutsourcing Linkage
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rightsrights violates basic human rightsviolates basic human rights

Seek to pursue longSeek to pursue long--termterm
involvement in foreigninvolvement in foreign
countriescountries

Don’t use outsourcing as aDon’t use outsourcing as a
shortshort--term arrangement toterm arrangement to
reduce costs; view it as areduce costs; view it as a
longlong--term partnershipterm partnership

Seek to share knowledgeSeek to share knowledge
and technology with foreignand technology with foreign
countriescountries

Don’t think an outsourcingDon’t think an outsourcing
agreement will prevent loss ofagreement will prevent loss of
technology, but use thetechnology, but use the
inevitable sharing to build ainevitable sharing to build a
good relationshipgood relationship

Table S11.4Table S11.4





GAMBARAN UMUM
 MERUPAKAN SISTEM MANAJEMEN STRATEGI

 DAPAT MENDONGKRAK KEMAMPUAN ORGANISASI DLM
MELIPATGANDAKAN KINERJANYA

 MENJABARKANVISI, MISI, STRATEGI KEDALAM:

-TUJUAN OPERASIONALYANG KOMPREHENSIF-TUJUAN OPERASIONALYANG KOMPREHENSIF

- SEKELOMPOKTOLOK UKUR KINERJA UNTUK 4

PERSPEKTIF (KEUANGAN, PELANGGAN, PROSES

BISNIS INTERNAL, PEMBELAJARAN &TUMBUH)



GAMBARAN UMUM
 Pada mulanya, sistem manajemen strategis bercirikan:

mengandalkan anggaran tahunan, berjangka panjang dan berfokus
pada kinerja keuangan.

 Penerapan sistem manajemen strategis GAGAL disebabkan antara
lain: hanya 25% manajer yang memiliki insentif yang terhubung ke
strategi, 60% perusahaan tidak menghubungkan anggarannya kestrategi, 60% perusahaan tidak menghubungkan anggarannya ke
strategi, 85% dari tim eksekutif menghabiskan waktu kurang dari
satu jam untuk membahas strategi tiap bulan, dan hanya 5%
pegawai yang memahami strategi.



SIAPA YANG MENGGUNAKAN BALANCED
SCORECARD ?
 Banyak organisasi swasta, pemerintah dan nirlaba yang telah

menggunakan balanced scorecard
 60% dari 1000 organisasi dalam Fortune menggunakan balanced

scorecard.
 Perusahaan yang menunjukkan keberhasilan luar biasa setelah

menerapkan balanced scorecard adalah antara lain: MOBIL Oil yang
pada tahun 1993 menempati posisi ke 6 dalam provitability,pada tahun 1993 menempati posisi ke 6 dalam provitability,
kemudian menjadi nomor satu pada periode 1995–1998; CIGNA
pd tahun 1993 rugi $275 M, tahun 1994: menjadi untung sebesar
$15 M dan tahun 1997 sebesar $98 M; BROWN & ROOT ENG.
tahun 1993 rugi namun tahun 1996 menjadi nomor satu dalam
pertumbuhan profit.



KELEBIHAN SISTEM MANAJEMEN
BERBASIS BSC
 BSC menunjukkan indikator outcome dan output yang jelas,

indikator internal dan eksternal, indikator keuangan dan non-
keuangan, dan indikator sebab dan akibat.

 BSC paling tepat disusun pada saat-saat tertentu, misalnya ketika
ada merjer atau akuisisi, ketika ada tekanan dari pemegang saham,
ketika akan melaksanakan strategi besar dan ketika organisasi
berubah haluan atau akan mendorong proses perubahan.berubah haluan atau akan mendorong proses perubahan.

 BSC juga diterapkan dalam situasi-situasi yang rutin, antara lain:
pada saat menyusun rencana alokasi anggaran, menyusun
manajemen kinerja, melakukan sosialisasi terhadap kebijakan baru,
memperoleh umpan balik, meningkatkan kapasitas staf.



PENGERTIAN BSC
 “ a measurement and management system that views a

business unit’s performance from four perspectives :

financial, customer, internal business process, and

learning and growth” (Anthony, Banker, Kaplan dan

Young, 1997)Young, 1997)

 “ suatu sistem manajemen, pengukuran, dan pengendalian

yang secara cepat, tepat, dan komprehensif dapat

memberikan pemahaman kepada pimpinan tentang

performance organisasi ” (Kaplan & Norton, 1996)



MANFAAT MENERAPKAN BSC
 DAPAT MENGUKUR KINERJA ORGANISASIYG EFEKTIF

DAN SEIMBANG (BALANCED)

 DAPAT DIGUNAKAN UNT MENDONGKRAK KEMAMPUAN
ORGAN DLM MELIPAT GANDAKAN KINERJA

 MANAJEMEN DPT MEMILIKI PETA PERJALANANYANGMANAJEMEN DPT MEMILIKI PETA PERJALANANYANG
MENCERMINKANTERIRORIAL LINGKUNGAN
ORGANISASIYANG AKAN DITEMPUH UNTUK
MEWUJUDKAN MASA DEPAN ORGANISASI



MANFAAT BSC
menjelaskan visi organisasi
menyelaraskan organisasi untuk mencapai

visi itu
mengintegrasikan perencanaan strategis danmengintegrasikan perencanaan strategis dan

alokasi sumber daya
meningkatkan efektivitas manajemen

dengan menyediakan informasi yang tepat
untuk mengarahkan perubahan



5 PRINSIP UTAMA DALAM
MENERAPKAN BSC
 menerjemahkan sistem manajemen strategi berbasis

balanced scorecard ke dalam terminologi operasional
sehingga semua orang dapat memahami

 menghubungkan dan menyelaraskan organisasi dengan
strategi, untuk memberikan arah dari eksekutif kepada
staf garis depanstaf garis depan

 membuat strategi merupakan pekerjaan bagi semua
orang melalui kontribusi setiap orang dalam
implementasi strategis

 membuat strategi suatu proses terus menerus melalui
pembelajaran dan adaptasi organisasi dan

 melaksanakan agenda perubahan oleh eksekutif guna
memobilisasi perubahan.



BALANCED (berimbang)
 BERIMBANG DIMAKSUDKAN UNTUK MENUNJUK KAN

BHW KINERJA DIUKUR SCR BERIMBANG ANTARA :

- keuangan dan non keuangan (pelanggan, proses bisnis

internal, pembelajaran dan pertumbuhan)

- fokus eksternal dan fokus internal- fokus eksternal dan fokus internal

- process centric dan people centric

- tujuan jangka pendek dan jangka panjang

- hasil/outcome (lagging indicators) dan pemicu kinerja/

performance drivers (leading indicators)



SCORECARD (kartu skor)
 KARTUYANG DIGUNAKAN UNTUK MENCATAT SKOR

DARI HASIL KINERJA

 KARTUYANG DAPAT DIGUNAKAN UNTUK
MERENCANAKAN SKORYANG HENDAK DIWUJUDKAN
DIMASA DEPAN

Melalui kartu skor, skor yang hendak diwujudkan dimasa depan
diperbandingkan dg hasil kinerja sesungguhnya

Hasil perbandingan ini digunakan untuk evaluasi atas kinerja yang
bersangkutan

Untuk itu harus memperhitungkan keseimbangan (balanced)



SEJARAH BCS
 AWALNYA DICIPTAKAN UNTUK MENGATASI PROBLEM

KELEMAHAN SISTEM PENGUKURAN KINERJA
EKSEKUTIFYANG BERFOKUS PADA KEUANGAN

 SELANJUTNYATIDAK HANYA SEBAGAI ALAT PENGUKURSELANJUTNYATIDAK HANYA SEBAGAI ALAT PENGUKUR
KINERJA EKSEKUTIF, NAMUN MELUAS SEBAGAI
PENDEKATAN DALAM PENYUSUNAN RENCANA
STRATEGIK (RENSTRA)



EMPAT PERTANYAAN POKOK :
1. BAGAIMANA PANDANGAN PARA PELANGGANTHD

ORGANISASI (customer perspective) ?

2. PROSES BISNIS INTERNAL APAYANG HARUS
DITINGKATKAN/DIPERBAIKI (process business internal
perspective)?

3. APAKAH ORGANISASI DAPAT MELAKUKAN PERBAIKAN3. APAKAH ORGANISASI DAPAT MELAKUKAN PERBAIKAN
DAN PENCIPTAAN NILAI SECARA BERKESINAMBUNGAN
(learning and growth perspective) ?

4. BAGAIMANA PENAMPILAN KERJA ORGANISASI (financial
perspective) ?



4 Perspectives in Balanced Scorecard4 Perspectives in Balanced Scorecard

If we succeed, how will
we look to our
shareholders?

Financial Perspective

To achieve our vision,
how must we look to our

Customer Perspective

The Strategy

how must we look to our
customers?

To satisfy our customers,
which processes must we

excel at?

Internal Perspective

To achieve our vision, how
must our organization learn

and improve?

Learning & Growth
Perspective



ASPEK-ASPEK YANG DIUKUR BSC
1. PERSPEKTIF KEUANGAN

- tahap growth : tingkat pertumbuhan pendapatan atau

penjualan dlm segmen pasar yg ditargetkan

- tahap sustain : ROI, ROCE dan EVA

- tahap harvest : arus kas masuk dan pengurangan modal- tahap harvest : arus kas masuk dan pengurangan modal

kerja

Secara tradisional, laporan keuangan merupakan indikator historis-
agregatif yang merefleksikan akibat dari implementasi dan eksekusi
strategi dlm satu periode



PerspektifPerspektif KeuanganKeuangan

• Bagi perusahaan privat (persero), perspektif keuangan merupakan

tujuan utamatujuan utama (ultimate goals) -- tanpa harus mengorbankan

kepentingan stakeholders lain yang relevan (masyarakat, lingkungan,

pemerintah, dll)

• Indikator-indikator Keuangan merupakan salah satu elemen kunci

untuk menentukan tingkat kesehatantingkat kesehatan suatu perusahaan -- dan

memastikan apakah perusahaan tersebut akan sustainable

(langgeng) atau mengalami kebangkrutan



PerspektifPerspektif KeuanganKeuangan

Perspektif keuangan secara umum berfokus pada dua elemen utama :

Peningkatan
Pendapatan

Peningkatan
Produktivitas atau

Efisiensi Biaya
ProfitProfit



• Meningkatkan laba bersih

• Meningkatkan jumlah pendapatan

• Meningkatkan pertumbuhan pendapatan

• Meningkatkan produktivitas biaya (efisisien biaya)

ContohContoh SasaranSasaran StrategisStrategis dalamdalam
PerspektifPerspektif KeuanganKeuangan

• Meningkatkan produktivitas biaya (efisisien biaya)

• Menurunkan piutang ragu-ragu (non performing

loan)



ASPEK-ASPEK YANG DIUKUR BSC
2. PERSPEKTIF PELANGGAN

2.1. Customer Core Measurement, yang meliputi :

- market share

- customer retention

- customer acquisition

- customer satisfaction- customer satisfaction

- customer profitability

2.2. CustomerValue Proposition, yang meliputi :

- product / service attributes

- customer relationship

- image and reputation



PerspektifPerspektif PelangganPelanggan

• Perspektif ini bersifat amat sentral, sebab tanpa adanya pelanggan,

bagaimana mungkin suatu perusahaan bisa berdiri?

• Perspektif pelanggan mencakup elemen-elemen berikut:

•• Perolehan pelangganPerolehan pelanggan baru (atau perubahan status tarif

pelanggan lama menjadi lebih menguntungkan)

•• Profitabilitas pelangganProfitabilitas pelanggan (segmen pelanggan apa saja yang•• Profitabilitas pelangganProfitabilitas pelanggan (segmen pelanggan apa saja yang

menguntungkan? Berapa persentase jumlahnya dibanding total

pelanggan? Segmen pelanggan apa yang menyumbang

pendapatan terbesar?)



PerspektifPerspektif PelangganPelanggan

•• Kepuasan pelangganKepuasan pelanggan, mencakup opini pelanggan tentang :

• Keandalan dan mutu produk yang ditawarkan

• Harga produk (dibanding nilai produk yang ditawarkan)

• Layanan purna jual (service) meliputi kecekatan dan kecepatan

dalam merespon permintaan pelanggan

• Kepuasan pelanggan diukur melalui survei kepuasan pelanggan.

Diwujudkan dalam skor kepuasan pelanggan dengan skala 1 (amat

buruk) s/d 10 (amat memuaskan)



Customer AcquisitionCustomer Acquisition

Customer SatisfactionCustomer Satisfaction

Customer RetentionCustomer Retention Customer ProfitabilityCustomer Profitability

Market ShareMarket Share

ModelModel dalamdalam PerspektifPerspektif PelangganPelanggan

Price Availability BrandServiceQuality

Customer AcquisitionCustomer Acquisition



ContohContoh SasaranSasaran StrategisStrategis

PerspektifPerspektif PelangganPelanggan

• Meningkatkan profitabilitas per pelanggan

• Meingkatkan market share

• Mengembangkan brand image

• Meningkatkan kepuasan pelanggan• Meningkatkan kepuasan pelanggan

• Meningkatkan jumlah pelanggan loyal



ASPEK-ASPEK YANG DIUKUR BSC
3. PERSPEKTIF PROSES BISNIS INTERNAL

3.1. Proses Inovasi

3.2. Proses Operasi waktu, kualitas dan biaya

- proses penyediaan layanan

- proses pemberian layanan kepada pelanggan

3.3. Proses Pelayanan purna jual

- tolok ukur : waktu, kualitas dan biaya



PerspektifPerspektif ProsesProses BisnisBisnis InternalInternal

• Perspektif ini mencerminkan proses bisnis kunci yang harus

dilakukan secara optimal untuk memenuhi kebutuhan pelanggan

• Fokus perspektif ini adalah pada proses-proses bisnis yang memiliki

dampak besar dalam peningkatan kinerja perusahaan

• Umumnya, sasaran strategis dalam perspektif ini berjumlah lebih

banyak dibanding pada perspektif lainnya



Layanan kepadaLayanan kepada
PelangganPelanggan

Mutu dan KeandalanMutu dan Keandalan Kecepatan dalamKecepatan dalam Kecepatan dalamKecepatan dalam

ElemenElemen--elemenelemen dalamdalam ProsesProses BisnisBisnis

Mutu dan KeandalanMutu dan Keandalan
ProdukProduk

Kecepatan dalamKecepatan dalam
MemenuhiMemenuhi
KebutuhanKebutuhan
PelangganPelanggan

Kecepatan dalamKecepatan dalam
Merespon KomplainMerespon Komplain

PelangganPelanggan

Proses Bisnis Internal



ContohContoh SasaranSasaran StrategisStrategis dalamdalam
ProsesProses BisnisBisnis

• Meningkatkan mutu dan keandalan produk

• Menurunkan jumlah produk yang gagal

• Meningkatkan kecepatan pelayanan

• Mengembangkan inovasi proses

• Mengembangkan kapasitas produksi• Mengembangkan kapasitas produksi



ASPEK-ASPEK YANG DIUKUR BSC
4. PERSPEKTIF PEMBELAJARAN& PERTUMBUHAN

4.1. Employee Capabilities

4.2. Information systems capabilities

4.3. Motivation, empowerment and alignment

Kepuasan pekerja Retensi pekerja

Produktivitas pekerja HASIL



PerspektifPerspektif PembelajaranPembelajaran

• Perspektif ini mencerminkan kapabilitas yang harus dimiliki oleh

perusahaan, dalam dua aspek utama, yakni:

• Pengembangan sumber daya manusiasumber daya manusia

• Pengembangan sistem organisasional, kepemimpinan dansistem organisasional, kepemimpinan dan

kultur perusahaankultur perusahaan

• Perspektif ini menunjukkan bahwa kapabilitas sumber daya manusia

dan sistem organisasi yang solid merupakan 'pondasi' bagi kemajuan

kinerja perusahaan



Human Capital Organization

Capital

PerspektifPerspektif Learning and GrowthLearning and Growth

• Skills

• Knowledge

• Attitude

• Culture

• Leadership

• Collaboration



Manage Cost Efficiency

Enhance Long-term
Shareholder Value

Increase Revenue Growth

Increase
Customer Acquisition

Nurture Customer
Satisfaction

Corporate Balanced Scorecard MapCorporate Balanced Scorecard Map --

An ExampleAn Example

Financial

Expand
Market ShareSatisfaction

Achieve

Operational

Excellence

Drive Demand via

Customer Relation

Management

Manage Dramatic

Growth through

Innovation

Implement Good

Environmental

Policy

Customer

Business Process

Market Share

Develop Employee
Satisfaction

Learning & Growth

Enhance Employee
Productivity

Improve Employee
Appraisal System



• Mengembangkan kompetensi karyawan

• Membangun kultur perusahaan yang unggul

• Menciptakan pola kepemimpinan yang efektif

• Meningkatkan produktivitas karyawan

ContohContoh SasaranSasaran StrategisStrategis dalamdalam

PerspektifPerspektif PembelajaranPembelajaran



FAKTOR YG MEMACU ORGANISASI UNTUK
MENGIMPLEMENTASIKAN BSC

1. LINGKUNGAN ORGANISASIYANG SANGAT KOMPETITIF

- membangun keunggulan kompetitif melalui destinctive capability

- pemutakhiran peta perjalanan untuk mewujudkan masa depan

- menempuh langkah-langkah strategik dlm membangun masa depan

- memusatkan kapabilitas dan komitmen seluruh personil

2. SISTEM MANAJEMENTIDAK SESUAI DGTUNTUTAN2. SISTEM MANAJEMENTIDAK SESUAI DGTUNTUTAN
ORGANISASI

- hanya mengandalkan anggaran tahunan sebagai alat perencanaan

- tidak terdapat kekoherenan antara Ren.Jajang dan Ren Japen

- sistem manajemen tidak mengikutsertakan secara optimal seluruh

personel dalam membangun masa depan



HUBUNGAN KE EMPAT PERSPEKTIF
KINERJA DALAM BSC

KEUANGAN ROCE / ROE

PELANGGAN loyalitas pelanggan

pengiriman tepat waktu

PROSES BISNIS peningkatan penurunan waktu

INTERNAL kualitas produksi

BELAJAR DAN

BERTUMBUH keahlian karyawan



LANGKAH-LANGKAH PEMBANGUNAN
BALANCED SCORECARD

1. MEMBANGUN KONSENSUS ATAS PENTINGNYA
PERUBAHAN MANAJEMEN

2. PEMBENTUKANTIM PROYEK BSC

3. MENDEFINISIKAN INDUSTRI, MENJELASKAN
PERKEMBANGANNYA DAN PERAN PERUSHNPERKEMBANGANNYA DAN PERAN PERUSHN

4. MENENTUKAN UNIT ATAU SBU

5. MENGEVALUASI SISTEM PENGUKURANYG ADA

6. MERUMUSKAN / MENGKONFIRMASIKANVISI

7. MERUMUSKAN PERSPEKTIF



LANGKAH-LANGKAH PEMBANGUNAN
BALANCED SCORECARD
8. RINCIVISI BERDASARKAN MASING-2 PERSPEKTIF DAN

RUMUSKAN SELURUHTUJUAN STRATEGIK

9. IDENTIFIKASI FAKTOR-FAKTOR PENTING BAGI
KEBERHASILAN (KEY SUCCESS FACTOR)

10. MENGEMBANGKAN TOLOK UKUR, IDENTIFIKASI SEBAB
AKIBAT, DAN SUSUN KESEIMBANGANAKIBAT, DAN SUSUN KESEIMBANGAN

11. MENGEMBANGKAN TOP-LEVEL SCORECARD

12. RINCIAN SCORECARD &TOLOK UKUR

13. MERUMUSKANTUJUAN-TUJUAN

14. MENGEMBANGKAN RENCANATINDAKAN

15. IMPLEMENTASI SCORECARD



PERANCANGAN SISTEM PENGUKURAN
KINERJA DGN BSC
1. PENENTUAN ARSITEKTUR PENGUKURAN

1.1.Tetapkan Visi dan Misi Organisasi

1.2.Tetapkan Strategi Organisasi

2.TUJUAN-TUJUAN STRATEGIK

3. PENENTUAN UKURAN PERFORMANSI (Key Performance Indicator =
KPI )KPI )

4. PENETAPAN TARGET

4.1. Perspektif Finansial

4.2. Perspektif Pelanggan

4.3. Perspektif Proses Bisnis Internal

4.4. Perspektif Belajar dan Pertumbuhan

5. PEMBUATAN FORMAT PENGUKURAN KINERJA



Vision
Mission

and Values
Strategy

Strategic ObjectivesStrategic Objectives

KPI = Ukuran atau
Indikator yang akan

memberikan informasi
sejauh mana kita telah
berhasil mewujudkan

sasaran strategis yang
telah kita tetapkan

Key Performance Indicators (KPI)Key Performance Indicators (KPI)

Finance

Customer

Internal Business
Process

Learning

Key Performance
Indicators

Key Performance
Indicators

Key Performance
Indicators

Strategic ObjectivesStrategic Objectives



KEY PERFORMANCE INDICATORS - KPI

1. PERSPEKTIF FINANSIAL

1.1. Key Performance Outcome (Lag Indicators) :

- Tingkat pertumbuhan penjualan

- Return on Capital Employed (ROCE)

- Tingkat penggunaan investasi

1.2. Key Performance Driver (Lead Indicators) :1.2. Key Performance Driver (Lead Indicators) :

- Tingkat penjualan

- Market share

- Pendapatan

- Total Aset

- Investasi/ pendanaan



KEY PERFORMANCE INDICATORS - KPI
2. PERSPEKTIF PELANGGAN

2.1. Key Performance Outcome (Lag Indicators) :

- Laba bersih dari pelanggan

- Pangsa pasar domestik dan global

- Persentase pertumbuhan pelanggan

- Tingkat kepuasan pelanggan

- Tingkat pemenuhan keluhan pelanggan- Tingkat pemenuhan keluhan pelanggan

- Waktu pemenuhan keluhan pelanggan

- Tingkat loyalitas pelanggan

2.2. Key Performance Driver (Lead Indicators) :

- Profit pelanggan - Dukungan administrasi - Juml pelanggan

- Penjualan produk - Dukungan sistem informasi - Data base pasar

- Biaya keluar - Respons time



KEY PERFORMANCE INDICATORS - KPI
3. PERSPEKTIF PROSES BISNIS INTERNAL

3.1. Key Performance Outcome (Lag Indicators) :

- Persentase produk cacat

- Efektivitas siklus manufaktur (MCE)

- Jumlah produk baru

- Rasio biaya yang dikeluarkan untuk R&D- Rasio biaya yang dikeluarkan untuk R&D

- % jenis produk yang memperoleh pengakuan internasional

3.2. Key Performance Driver (Lead Indicators) :

- Standarisasi mutu - Perancangan produk - MCE

- Kualitas produk - Penguasaan teknologi -Waktu proses

- Produk cacat - Investasi R&D



KEY PERFORMANCE INDICATORS - KPI
4. PERSPEKTIF BELAJAR & PERTUMBUHAN

4.1. Key Performance Outcome (Lag Indicators) :

- Rasio ketersediaan informasi

- Tingkat kepuasan kerja

- Tingkat pengembangan karier

- Tingkat produktivitas karyawan- Tingkat produktivitas karyawan

- Jumlah saran yang diimplementasikan

3.2. Key Performance Driver (Lead Indicators) :

- Juml karyawan yang dilatih - Pengembangan sistem kompensasi

- Kualitas karyawan - Juml program aplikasi diinstall

- Juml karyawan yang puas - Pengembangan SDM



Six Sigma



PENGERTIAN

• Six Sigma

– adalah suatu alat manajemen baru yang digunakan untuk
mengganti Total Quality Management ( TQM ) sangat terfokus
terhadap pengendalian kualitas dengan mendalami sistem
produksi perusahaan secara keseluruhan.produksi perusahaan secara keseluruhan.

• Six sigma juga disebut sistem komprehensive (strategi-
disiplin ilmu-alat) untuk mencapai dan mendukung
kesuksesan bisnis.



Six Sigma

• Six Sigma

– disebut strategi karena terfokus pada peningkatan kepuasan
pelanggan

– disebut disiplin ilmu karena mengikuti model formal,
yaitu DMAICyaitu DMAIC

• ( Define, Measure,Analyze, Improve, Control )

– disebut alat karena digunakan bersamaan dengan yang lainnya

• seperti Diagram Pareto (Pareto Chart) dan Histogram.



TUJUAN

• Menghilangkan cacat produksi

• Memangkas waktu pembuatan produk

• Mehilangkan biaya• Mehilangkan biaya



SEJARAH

• Carl Frederick Gauss (1777-1885) adalah orang yang pertama
kali memperkenalkan konsep kurva normal dalam
bidang statistik.

• Konsep ini kemudian dikembangkan oleh Walter Shewhart di
tahun 1920 yang menjelaskan bahwa 3 sigma dari nilai rata-ratatahun 1920 yang menjelaskan bahwa 3 sigma dari nilai rata-rata
(mean) mengindikasikan perlunya perbaikan dalam sebuah
proses.

• Pada akhir tahun 1970, Dr. Mikel Harry, seorang insinyur senior
pada Motorola's Government Electronics Group (GEG) memulai
percobaan untuk melakukan problem solving dengan menggunakan
analisa statistik.



SEJARAH

• Dengan menggunakan cara tsb, GEG mulai menunjukkan
peningkatan yang dramatis: produk didesain dan diproduksi lebih
cepat dengan biaya yg lebih murah.Metode tersebut kemudian ia
tuliskan dalam sebuah makalah berjudul

"The StrategicVision for Accelerating Six Sigma"The StrategicVision for Accelerating Six Sigma
Within Motorola“

• Dr. Mikel Harry kemudian dibantu oleh Richard Schroeder,
mantan exekutive Motorola, menyusun suatu konsep perubahan
manajemen ( change management ) yang didasarkan pada data.

• Hasil dari kerja sama tersebut adalah sebuah alat pengukuran
kualitas yg sederhana yg kemudian menjadi filosofi kemajuan
bisnis, yg dikenal dengan nama Six Sigma.



Aplikasi Program Six Sigma Motorola

• Beberapa keberhasilan Motorola yang patut dicatat dari
aplikasi program Six Sigma (Vincent Gasperz, 2002)
adalah sebagai berikut:

– Peningkatan produktivitas rata-rata : 12,3% per tahun.

– Penurunan COPQ (cost of poor quality) lebih dari 84%– Penurunan COPQ (cost of poor quality) lebih dari 84%

– Eliminasi kegagalan dalam proses sekitar 99.7%

– Penghematan biaya manufakturing lebih dari $11 Milyar

– Peningkatan tingkat pertumbuhan tahunan rata-rata sebesar 17%
dalam penerimaan, keuntungan, dan harga saham Motorola



PERSPEKTIF SIX SIGMA

• Six sigma dapat dijelaskan dalam dua
perspektif, yaitu

– Perspektif statistik

Perspektif metodologi– Perspektif metodologi



Perspektif statistik

• Sigma dalam statistik dikenal sebagai standar deviasi yang
menyatakan nilai simpangan terhadap nilai tengah.

• Suatu proses dikatakan baik apabila berjalan pada suatu
rentang yang disepakati.rentang yang disepakati.

• Rentang tersebut memiliki batas,

– batas atas atau USL (Upper Specification Limit)

– batas bawah atau LSL (Lower Specification Limit)

• Proses yang terjadi di luar rentang disebut cacat.

• Proses Six Sigma adalah proses yang hanya menghasilkan
DPMO (defect permillion opportunity)



DPMO (defect permillion opportunity)

Yield

(probabilitas tanpa
cacat)

DPMO

(defect Permillion
opportunity)

Sigma

30.9 % 690.000 1

69.2 % 308.000 269.2 % 308.000 2

93.3 % 66.800 3

99.4 % 6.210 4

99.98 % 320 5

99.9997 3.4 6



Perspektif metodologi

• Six Sigma merupakan pendekatan menyeluruh untuk
menyelesaikan masalah dan peningkatan proses melalui
fase DMAIC

– (Define, Measure,Analyze, Improve, Control)

• DMAIC merupakan jantung analisis six sigma yang• DMAIC merupakan jantung analisis six sigma yang
menjamin voice of costumer berjalan dalam keseluruhan
proses sehingga produk yang dihasilkan memuaskan
pelanggan.



DMAIC

• Define

– adalah fase menentukan masalah, menetapkan persyaratan-persyaratan
pelanggan, mengetahui CTQ (Critical to Quality).

• Measure

– adalah fase mengukur tingkat kecacatan pelanggan (Y).adalah fase mengukur tingkat kecacatan pelanggan (Y).

• Analyze

– adalah fase menganalisis faktor-faktor penyebab masalah/cacat (X).

• Improve

– adalah fase meningkatkan proses (X) dan menghilangkan faktor-faktor
penyebab cacat.

• Control

– adalah fase mengontrol kinerja proses (X) dan menjamin cacat tidak
muncul.



Fase menentukan masalah (Define)

Define adalah fase menentukan masalah• Define adalah fase menentukan masalah
– Menetapkan persyaratan-persyaratan pelanggan, dan membangun tim.

– Alat-alat (tools) statistik yang sering dipakai pada fase ini adalah diagram sebab-akibat (Cause
and Effect Chart) dan diagram pareto (Pareto Chart). Kedua alat (tool) statistik tersebut
digunakan untuk melakukan identifikasi masalah dan menentukan prioritas permasalahan.

• Aspek-aspek yang perlu diperhatikan dalam menentukan masalah adalah
– Spesifik, menjelaskan secara tepat apa yang salah, bagian proses mana yang salah dan apa

salahnya.
Spesifik, menjelaskan secara tepat apa yang salah, bagian proses mana yang salah dan apa
salahnya.

– Dapat diamati, menjelaskan bukti-bukti nyata suatu masalah. bukti-bukti tersebut dapat
diperoleh baik melalui laporan internal maupun umpan balik pelanggan.

– Dapat diukur, menunjukkan lingkup masalah dalam suatu ukuran.

– Dapat dikendalikan, masalah harus dapat diselesaikan dalam rentang waktu tertentu.Apabila
masalah terlalu besar maka dapat dipecah-pecah sehingga dapat lebih dikendalikan.

• CTQ (Critical to Quality)
– Setelah semua varibel yang dipandang penting oleh pelanggan didapatkan dan diberi nilai

terukur (varibel terukur tersebut disebut CTQ). CTQ adalah sebuah karakteristik dari sebuah
produk atau jasa yang memenuhi kebutuhan pelanggan ( internal ataupun eksternal).



Pengukuran (Measure)

Measure adalah fase mengukur tingkat kinerja saat ini, sebelum• Measure adalah fase mengukur tingkat kinerja saat ini, sebelum
mengukur tingkat kinerja biasanya terlebih dahulu melakukan
analisis terhadap sistem pengukuran yang digunakan.

• Analisis Sistem Pengukuran
– Masalah yang muncul dalam pengukuran adalah variabilitas pengukuran

yang dinyatakan dalam varian( variance ).Varian total suatu pengukuranyang dinyatakan dalam varian( variance ).Varian total suatu pengukuran
berasal dari varian yang ditimbulkan oleh produk (part to part) dan
varian akibat kesalahan pengukuran.

• Analisis Kapabilitas Proses
– Kapabilitas suatu proses menggambarkan seberapa pas (uniform) proses

tersebut.Analisis kapablitas proses dilakukan dengan
memperbandingkan kinerja suatu proses dengan spesifikasinya, suatu
proses memiliki kapabilitas bila semua nilai variabel yang mungkin,
berada dalam batas spesifikasi.



Analisis (Analyze)

Fase analisis (analyze) merupakan fase mencari dan menentukan akar atau• Fase analisis (analyze) merupakan fase mencari dan menentukan akar atau
penyebab dari suatu masalah. Masalah-masalah yang timbul kadang-kadang
sangat kompleks sehingga membingungkan antara mana yang akan dan tidak
kita selesaikan.

• Diagram Pareto (Pareto Chart)
– Diagram pareto digunakan untuk melakukan prioritas terhadapa masalah-masalah yang

harus ditangani dengan aturan pengelompokan 80-20, 20% dari kecacatan akan
menyebabkan 80% masalah.menyebabkan 80% masalah.

• Diagram sebab-akibat ( Cause & Effect Chart )
– Diagram sebab-akibat ( Cause & Effect Chart) digunakan untuk mengorganisasi hasil

informasi brainstorming dari sebab-sebab suatu masalah. Diagram ini sering disebut juga
dengan diagram fishbone karena bentuknya yang mirip dengan tulang ikan, atau
diagram ishikawa untuk menghormati sang penemu.

• Uji hipotesis rata-rata
– Umumnya uji hipotesis rata-rata digunakan untuk menetapkan faktor kausatif (x) dengan

cara menginformasikan sumber-sumber variasi. Disamping itu, digunakan juga untuk
menunjukan perbedaan yang signifikan antara data awal (baseline) dengan data yang
diambil setelah perubahan (improvement).



Pengembangan (Improve)

• Pengembangan (Improve) adalah fase meningkatkan proses(x) dan• Pengembangan (Improve) adalah fase meningkatkan proses(x) dan
menghilangkan sebab-sebab cacat. Pada fase pengukuran
(measure) telah dinetapkan variabel faktor (x) dan untuk masing-
masing variabel respons(y).

• Sedangkan pada fase pengembangan i(improve) banyak melibatkan
uji perancangan percobaan (Design of Experiment ) atau disingkat
DoE.DoE.

• DoE merupakan suatu pengujian dengan mengubah variabel
faktor sehingga penyebab perubahan pada variabel respon
diketahui.

• Taguchi
– Desain Taguchi (Taguchi Design) merupakan perancangan parameter

(robust), yaitu metode atau teknik perancangan produk atau proses
terfokus pada minimalisasi variasi dan sensitivitas tingkat bising (noise).



Pengendalian ( Control )

• Pengendalian (Control) adalah fase mengendalikan kinerja
proses (x) dan menjamin cacat tidak muncul kembali.

• Alat (tool) yang umum digunakan adalah diagram
kontrol.

• Fungsi umum diagram kontrol adalah, sebagai berikut :• Fungsi umum diagram kontrol adalah, sebagai berikut :

– Membantu mengurangi variabilitas.

– Memonitor kinerja setiap saat.

– Memungkinkan proses koreksi untuk mencegah penolakan.



Faktor penting dalam
implementasi Six Sigma
Faktor penting dalam

implementasi Six Sigma
• Dukungan dariTop level.

– Six sigma menawarkan pencapaian yang terukur yang tidak akan mampu ditolak oleh pemimpin
perusahaan, yang dikerjakan oleh seorang super star yg sangat tahu apa yg harus dilakukan di
bidangnya (Black Belt, Project Champion, Executive Champion).

• Tim yang hebat.

– Para Executive Champion, Deployment Champions, Project Champions, Master Black Belts, Black
Belts, dan Green Belts adalah orang-orang yg terlatih dengan baik untuk mengerjakan proyek Six
Sigma.Sigma.

• Training yg berbeda dgn yg pernah ada.

– Anggota proyek Six Sigma adalah mereka yg pernah ditraining secara khusus dengan biaya antara
$15,000-$25,000 per Black Belt, yg akan dibayar melalui saving yg didapat dari setiap proyek Six
Sigma.

• Alat ukur yg baru.

– Dengan menggunakan DPMO (Defects Per Million Opportunities) yang berhubungan erat dgn Critical to
Quality (CTC) yg diukur berdasarkan persepsi customer, yg bisa dibandingkan antar departemen atau
divisi dalam satu perusahaan.

• Tradisi perusahaan yg baru.

– Yaitu mempromosikan usaha untuk melakukan peningkatan kualitas secara terus menerus.


