Chapter 5
Strategic Capacity Planning

» Capacity Planning Concepts
o Determining Capacity Requirements
» Service Capacity and Service Quality

Case: Disneyland Paris
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What is Capacity?

Capacity: the upper limit on the rate of output
(amount of output over a period of time)

Measurement of capacity

Inputs Outputs
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if an organization has many different products or services, ...

frequent changes in the mix of output... use a measure of capacity

that refers to availability of inputs.

I. Strategic Capacity Planning

Achieve a match between the long term supply
capabilities and the predicted level of long term
demand.

Key questions in capacity planning:
= What kind of capacity is needed?
= How much is needed?

® When is it needed?

Demand
Forecast

Capacity
Planning




Different Definition of Capacity

= Design capacity (max. capacity) BiamsAEsE
maximum output rate or service capacity an operation,
process, or facility is designed for
= Effective capacity ZE8TERR#% - BoEIIMERE
Design capacity minus allowances such as personal time,
maintenance, and scrap
= Actual output

rate of output actually achieved—may or may not
exceed effective capacity

Determinants of Effective Capacity

A. Facilities 5% 5. Compensation

. Design 6. Learning rates

. Location 7. Absenteeism and labor turnover
. Laygut E. Policy

: Enwronment. . F. Operational IRI5 &8

. Progiuct/serwce EmakA 1. Scheduling

. Design 2. Materials management

. Product or service mix 3. Quality assurance

. Process SF24E 4. Maintenance policies

. Quantity capabilities 5. Equipment breakdowns

. Quality capabilities G. Supply chain

. Human factors AEREZ H. External factors B{fFsi T &
. Job content 1. Product standards

. Job design 2. Safety regulations
. Training and experience 3. Unions

. Motivation 4, Pollution control standards
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Optimal Operating Level
BAER PR NF R > kP FFNE 24 F 3 AR
Best Operating Level < Effective Capacity < Max. Capacity

Average cost per unit

Optimal  Rate of output —>
rate

II. Steps for Capacity Planning

Forecast future capacity requirements ’6\
Evaluate existing capacity @ 1 @
Identify alternatives

Conduct financial analysis

Assess key qualitative issues

Select one alternative /6\
Implement alternative chosen @ @
Monitor results
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Calculating Capacity Requirement

Product Demand Std.Proc. Time Proc. Time Needed
1 400 5.0 2,000
2 300 8.0 2,400
3 700 2.0 1,400

1. Forecast long term demand for individual products
2. Calculate equipment and labor requirements
3. Project and allocate resources over the planning period

forecast 135 185 245 297 348
% of capacity 30 41 54 66 77

machine 0.9 1.23 1.62 1.98 231

Capacity Timing and Sizing Strategies

o Sizing Capacity Cushions (why large cushions?)

o Timing and Sizing Expansion

Expansionist Strategy: HBATEE - BIBIEFTES:
Wait-and-see Strategy: MINIVIENEE ST - BRERERE
Follow the Leader

Planned unused Forecast of Planned use of Forecast of
capacity capacity required short-term options capacity required
N\

Capacity

increment increment
T Time between
Time between

; increments
increments

Time Time
(a) Expansionist strategy (b) Wait-and-see strategy
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In-House or Outsourcing? Make or Buy

Outsourcing: obtain a good or service from an external provider

. Available capacity
Expertise
Quality considerations
Nature of demand
Cost
Risk

Take a “Big Picture” Approach
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Case: Tesla Motors

= Tesla announced plans in 2014 to
build the world’s largest battery
factory at an expense of $4-5 billion.

= The factory would occupy 10M sq.
feet and employ 6500 employees.

= Much of the price reduction of the new car would come
from a significant decrease in the cost of battery made
possible by the scale economies. St BEES SERRBEEEMA

= Other car manufacturers use batteries that are not
compatible.

Economy of Scale
REE AR FABRIRY > A B AR

Unit Cost = o diCust + Unit Variable Cost

Total Production

Diseconomies of Scale
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Economies and Diseconomies of Scale

Average cost per unit

: 250-bed 750-bed
: hospital 500-bed hospital
Optimal
e hospital

Average unit cost
(dollars per patient)

Economies
of scale

Diseconomies
of scale

Output rate (patients per week)

Smooth Out Capacity Requirements

unevenness in demand = inventory or lost sales

Demand

0

Time —

Identify products or services that have
complementary demand patterns.




ITI. Break-Even Analysis

Profit = Revenue —Cost = Z2IHEQ x EBR — (B EMAFC + EE) 5 AVC)
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Fixed cost (FC)

Q (volume in units) Q (volume in units) BEP units
Q (volume in units)
A. Fixed, variable, and total costs B. Total revenue increases

linearly with output G (raiiit=UR=1C

Evaluating Alternatives

P,=Pg=QxR-(FC,+QxVv,)=QxR—(FCg+Qx vg)
FC, -FC, point of

=FC,+QxvVv,=FCg+Qxvy=Q= indifference

Vo~ Vs

?“’(\‘

\,or,e T Q (volume in units) Q (volume in units)

BEP Point of indifference

D. Profit versus loss E. Point of indifference
for two alternatives




Financial Analysis

KEIERAEARBABEKE - FFEr$150 -
IRTEEEES SKERE AL -

Consider time value of money

Present value=150,000, annual interest rate=5%
Payback period=5 years

Annual net cash flow=

=PMT(5%,5,150000,0)

=$34646

Amazon’s Kiva Robots Dioies IR

20125 %) - Amazon U717 5B & =TT
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II1. Planning Service Capacity

= Need to be near customers
PRARA fc 0 BN BT R Rerh o REEH

= Inability to store services
JRIFA G ETF AR BEREG LG REAFRE

= Volatility of demand
JRIFAN F 5 XTIF RPN F CBEE RO

S’olution:’ i féﬁéﬂ . -ﬁ%\ AR CEBMERGFYHBHR
BoBSPRIE ~ (EE AR T

Capacity Utilization vs. Service Quality

Optimal operating level =~ Design capacity=770%

Mean arrival
rate (A)

Zone of service

nnn
Mean service rate (1)
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The Economies of Waiting

Cost
Cost of

Capacity

S

Total Cost

minimum
Cost of Waiting

Small Service Capacity Large

Total cost per hour = Cost of capacity per hour + Cost of Waiting Time

23

| Work Shift Scheduling

Topline profile ¥
[

cheduler program assigns tours
so that the number of operators
present each half hour adds up
to the number required (topline) Ri workers

| required W; at final stage

Number of operators

[
M
Tour

IS

—I Minimize
distance W, during
between building
stage

Number of wor

[ S N I |
9 10 11 12 13 14 15 16 17

Time intervals




Cross-training & Part-time Employees

Training employees to be able to do different tasks

® Demand peaks: Each employee performs his specialized work
(e.g., cashier in a supermarket) RIEREDREBE

* Low demand: Employee performs additional tasks: Job is
enlarged (e.g., filling the shelves in a supermarket) BklER &2 T (F

Using part-time employees

When demand peaks can be foreseen: Additional staff can be
employed for these times (e.g., X'mas) &4k

Skills needed low: Students can be taken (e.g., bakery) Fl4&5

Customer Participation

Objectives:

Cost reduction (less personnel is
needed) &i& A7

Capacity becomes more
“variable”, according to demand

Disadvantages:
e Customer expects quicker service ZEBEEESET
e Customer expects low prices (compensation for his help)

e Quality of customers “work” cannot be controlled (e.g.,
customer can leave his waste on the table) BE &R

13



|Mﬁ¥§%ﬁ§%

PRILE S LG Rpeffic T7 1 £
FREELRE AR A

SR IR 3% TP R Sy

£
Fée’ ) 'IJZE’TE'K% f%: %Iué3£4tfa _‘% o

S EFAR
=g *K%ﬁgjé

Conclusion

Strategic capacity planning & g 2 £ #) 7 FIpR] 5 %
o AR ERFREYES A

AnHF LTI EFEH RSP
#* iz economies of scale 71 £
MpAFE ABA RITG 2 FA i iE

JRIAE AN FHE R N R g P Y
PRFE 5 BT




