Measuring, controlling
and managing



Revision: productivity

Single Factor-Productivity
Cutput Qutput Qutput
Labor Materials Capital

Multifactor Productivity

Cutput Output
Labor + Materials + Qverhead Labar + Energy + Capital

Total Factor Productivity
Goods and services produced
All inputs used to produce them

Measures of Productivity



Dimensions of Performance Metrics

* Measures
« Require no calculations and are uni-dimensional

* Metric
* Requires calculation and often contains several measures

* Index
« Combines two or more metrics into a single value



Purpose of measuring and managing
performance

Purpose test
System test
Truth test

Focus test
Consistency test
Access test
Clarity test
Timeliness test
Cost test

Gaming test

Control, Improvement, Communication, Motivation

Is there a clear reason for the measure?

|s there a clear system to ensure the results will be acted upon to achieve the purpose?
Does it measure what it is meant to measure?

Does it measure only what it is meant to measure?

Is it consistent whenever or whoever measures it?

Are the results available and easily understood?

|s ambiguity possible in the interpretation of the results?

Can and will the data be analysed quickly enough for appropriate action to be taken?

Is it worth the cost of collecting and analysing the data?

Will the measure encourage any undesirable behaviours?



Figure 5.1

Characteristics of a Good Measure

A GOOD MEASURE

DESCRIPTION

* |5 quantitative

* |5 easy to understand

* Encourages appropriate behavior

* |5 visible

* |5 defined and mutually understood

* Encompasses both outputs and inputs

* Measures only what is important

* |5 multidimensional

* Uses economies of effort

s Facilitates trust

* The measure can be expressed as an
objective value.

* The measure conveys at a glance what
it is measuring and how it is derived.

* The measure is balanced to reward
productive behavior and discourage
“game playing.”

* The effects of the measure are readily
apparent to all involved in the process
being measured.

¢ The measure has been defined by
and/or agreed to by all key process
participants (internally and externally).

* The measure integrates factors from all
aspects of the process measured.

* The measure focuses on a key
performance indicator that is of real
value to managing the process.

* The measure is properly balanced
between utilization, productivity, and
performance and shows the tradeoffs.

* The benefits of the measure outweigh
the costs of collection and analysis.

* The measure validates the participation
among the various parties.

Source: noepier, buritscrie, ividirodti, &« Leu¥aru, NeepIng score:. iviedsurirng uie nusiriess vaiue ol IOgiStiCS in

the supply chain (Univ. Tennesee Council o

Logistics Management, 1999) p8



Figure 5.2
Distribution Center Metrics

Distribution Center Metrics

On-time shipment to customer 85.8%
Order picking accuracy 73.2%
Warehouse capital utilization 70.4%
Employee turnover 60.2%
On-time ready to ship 58.8%
Peak warehouse capacity used 58.7%
Fill rate 57.7%
Dock-to-dock cycle time 56.2%
Inventory accuracy by location 53.0%
Order fill rate | 50.7%

Source: 2010 Metrics Report, WERC, (May 26, 2010).



Problems in the use of the data

* Resource hunger

* Lack of impact

« (Customer) Satisfaction versus success
* Openness to manipulation

Customer assessment?
* The rational approach - a weighted average”?
* The incident approach



Performance reporting

the purpose/objective

the person responsible

trends over time

performance against target
supporting data and analysis
identification of causes/problems

action to be taken, by whom and
by when

an assessment of action taken

ERROR REPORT

Sarah Richardson, 20th February

Analysis
Type errors %
180 1: Environmental risk 27 34
160 /\ 2: Settlement risk 36 45
140 v \ \ 3: Financial analysis 14 18
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validation W eliminated 3 No action
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Performance measurement is certainly NOT
about profit alone

® By early 1980s, Johnson and Kaplan highlighted the shortfalls of financial performance
measures to reflect changes in the competitive environment and strategies of organisations

" The 1990s saw a “performance measurement revolution” (Eccles, 1991; Neely, 1999) and a
proliferation of frameworks that integrate wider criteria:

® Balanced Scorecard (Kaplan and Norton, 1992)

® Performance Measurement Matrix (Keegan et al, 1989)

¢ SMART Pyramid (Lynch and Cross, 1991)

® Baldrige Criteria for Performance Excellence

® Performance Prism (Kennerley and Neely, 2000)

® European Foundation for Quality Management (EFQM) Excellence Model
Six Sigma



Link to the strategy- Policy Deployment

What Who |When | Measure | Resource
_ i Improve | Billy |9-1-06| Average | $5000
Reduce production ﬁmu;)e 2;.?15_ work | Wray queue o
cycle time by LG - flow time per
30% job
*1 Reduce setup
time by 50%
Po—p » u
Cut lot sizes
in half
- w w
—_—
Reduce business Increase electronic
cycle time by transactions by 30%
lin% P & 4
Redesign supplier
guality reporting process
P = a
| Sctup supplier Translating corporate
Red education groups .
g e o strategy into measurable
cycle time by Reduce supplier i i
30% base by 50% ObJeCtlveS
e = u
Copyright 2006 John Wiley & Sons, 210

Inc.



Results ————»

Developmer> Operation>> Extern> Financ>

>

Determinants

Productivity

Sira ti_-fh%.’»

Sharcholder
Value

Growth
Strategy

Finances
Become Maximize ", Increase Cenerale
industry use of value of new
cost existing Customer revenue
_ |E'ad"E'vl' asaets accounts _ Sources
Customers + * +
T pEillwe : Low total -, Perf.r,:n ; Speed_ Y, 5 ExcRllent
cost of quality timely lection
prices su W _ dw _ selec
Processes * + f
Develop supplier Produce products & Distribute to Provide post-sales
relationships services customers service Manage risk
* Lower cost of * Lower cost of » Lower cost lo serve  * Quick response = Financial risk
ownership production = Enhanced guality Lo customers = Operating risk
® Just-in-time delivery + Continuous * Responsive * Enhanced post- = Technological risk
* High-quality supply  improvement delivery time sales value

* Supplier
partnership

* Monessentials
oulsourced

* Reduced cycle time

* Full asset utilization

* Working capital
efficiency

Learning & Growing +

Huiman
capital

Organizational -

}

Information
capital

Key
Performance
Indicators

Source:

Robert Kaplan and David
Norton, Strategy Maps:
Converting Intangible
Assets into Tangible
Outcomes (Boston:
Harvard Business School
Press, 2004), Figure 3-2,

.67
P 2-11



Balanced Scorecard

 Balanced scorecard

* measuring more than financial performance

 finances

e customers

* processes
 learning and growing

» Key performance indicators

 a set of measures that help managers evaluate performance in critical
areas

Copyright 2009 John Wiley & Sons,
Inc.

1-12



Balanced Scorecard

Balanced Scorecard Worksheet

Customers Finances

Processes

Leaming & Growing

Productivity
Growth
Quality

Timeliness

Suppliers

Products

Diistrilbotion

Post-sales
Sarvice

Risk

Hurman
capital

Information
capital

Crrganizational
capital

Objectives

Become industry cost leader
Increasa market share

Zero defacts

on-time delvery

Integrate into production
Reduce inspaections

Reduce time to produce
Improve quality

Reduce fransportation costs

Improve response to
cLstomer inquires

Reduce Inventory obsolescence

Reduce customer backlog

Develop quality improvemant
skills

Prowvide technokgy to
improve processas

Create innovative cultura

Key Performance

Indicator

%% reduction in cost per unit
Market share

2% good quality first pass

% of or-time deliveres

% orders delivered to assembly
%% suppliers 150 9000 certified
Cycle time

#warranty claims

3% FTL shipments

%% queries satisfied on
first pass

Inventory tumover

%% order backlogged

# of six sigma Black Belts
e trained in SPC

%% customers who can track
orders

%% suppliers who use EDI
# of employee suggestions
%% of products new this vear

Copyright 2009 John Wiley & Sons, Inc.

Goal for

2008

20%
S0%
1005
95%
0%
a0%
10 mins.
200
TE%

Q0%

12
109%
25
a0%

1005

a0%
100
20%

KP1 Results

to Date

10%
40%
80%

90%
40
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12 mins.
1000
30%
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50%

10%

S0%
80%
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a5%
S0%
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83%
20%
40%
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G0%
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G0%
S0%
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Balanced Scorecard

Organizational
s Capital

Learning &  Imformation |
Gm:lﬁ capital Productivity Finances

Hurman

capital Growth

Risk Quality

Service - Timeliness
Processes  Distribution Customers

Products

Radar Chart

Copyright 2006 John Wiley & Sons, Inc.

Productivity
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Distribution Risk  Service
] Suppliers
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Processes

Dashboard

Quality
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-

100%
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Omganizational
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“Leaming and Emwingm“%
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strategic linkage models

Operational

Financial

Development

External

Head office

Local office

Individuals

The preferred supplier for a range of professional services through industry leadership and
professional development to achieve secure and profitable growth

Risk
management

"l Attract, retain

proactive and

Quality and
efficiency

Risk
reduction

Quality and
efficiency

Risk
assessment

Quality and

Profitable
growth

Be profitable
for the firm

|

|

|

|

|

|

: and develop
|

: intelligent people
|

|

|

Industry
expertise

efficiency

Experience

Be preferred
and reliable
supplier

Client
satisfaction and
retention

Industry
leadership in
selected area

Building
selected
relationships

Network
development




Supply Chain Operations Reference
Model (SCOR):Basic Management
Processes

Plan-Source-Make-Deliver-Return

' Customer
(Internal or
Your Company External)

Plan-Source-Make-Deliver-Return provide the organizational structure of the SCOR-model

Supplier
(Internal or
External)




Supply Chain Operations Reference
Model (SCOR)

« SCOR:

* Integrates Business Process Reengineering, Benchmarking, and
Process Measurement into a cross-functional framework.

cess and derive t
ed “to-be” future ¢

tify the operatione
lar companies drmance of similar

establish
rnal targets
“best-in

agement practices
software solutions

Business Process Benchmarking Best Practices Process Reference
Reengineering Analysis Model



Supply Chain Operations Reference
Model (SCOR)

* The Primary Use of SCOR:
» To describe, measure and evaluate supply chain configurations.

« SCOR contains:
« Standard descriptions of management processes
» A framework of relationships among the standard processes
» Standard metrics to measure process performance
« Management practices that produce best-in-class performance

« Enables the companies to:

» Evaluate and compare their performances with other companies
effectively

* ldentify and pursue specific competitive advantages

* |dentify software tools best suited to their specific process
requirements



Scopes of Basic Management Processes

Plan (Processes that balance aggregate demand and supply to develop a course of action which
best meets sourcing, production and delivery requirements)

« Balance resources with requirements
» Establish/communicate plans for the whole supply chain

Source (Processes that procure goods and services to meet planned or

actual demand)
» Schedule deliveries (receive, verify, transfer)

Make (Processes that transform product to a finished state to meet planned or actual demand)
» Schedule production
Deliver (Processes that provide finished goods and services to meet planned or actual demand,
typically including order management, transportation management, and distribution management)
« Warehouse management from receiving and picking product to load and ship product.

Return (Processes associated with returning or receiving returned products)
 Manage Return business rules



SCOR Model: Process D1.3 Metrics

Process Element: Reserve Inventory and Determine Process Element Number: D1.3

Delivery Date

Process Element Definition

Inventory (both on hand and scheduled) is identified and reserved for specific orders and a delivery date is committed and scheduled.

Performance Attributes Metric

supply Chain Reliability Delivery Performance to Customer
Commit Date
Fill Rate

% of Orders Delivered in Full

supply Chain Responsiveness Reserve Inventory and
Determine Delivery Date Cycle Time
Order Fulfillment Dwell Time

supply Chain Agility None Ildentified

supply Chain Costs Cost to Reserve Resources
Determine Delivery Date

sSupply Chain Asset Management None Ildentified

Source: Adapted from Supply Chain Council 2011



Assess Costs and Benefi ts of Quality
I n iti ativeo The Importance-Performance Matrix

' Y
5 = Do we deliver
" EE too much? Keep it up!
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Y

A

Importance for customer

Figure 14.16 The importance-performance matrix compares a firm's service
performance against competition and customer needs.



Tools for Root Cause Analysis

0:.
> 1 SIS
- S/ x

Brainstorming  Pareto Chart Fishbone Diagram Scatter Diagram
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Flowchart Tree Diagram

Design of Experiments



