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The role of sustainability

Planet ~ Profit

Sustainability has become a legacy for the 21st
century.

It embodies the promise of evolution towards a more
equitable world in which the natural environment is
preserved for generations to come.

This project (this paper, L&G Model for a Cell and my
PhD) intent is to promote the encounter of two
different ways of thinking, lean thinking and green
thinking.
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A Lean & Green Model for a Value Stream

This paper presents part of the content studied in my PhD;

It proposes an extension of the Lean & Green Model for the 2" level of flow published
by Journal of Cleaner Production end of last year (Pampanelli et al., 2014) understanding
its main characteristics and differences.

The model is rooted in 4 main literature blocks: Operations Managements, Lean Thinking,
Sustainability, Environmental Practices.

Studies developed confirmed that traditional VS thinking (divided by product families) is
not applicable for solving with environmental problems in a manufacturing environment.

Following this finding, the L&GBM for second level flow was developed and tested in a
single multi-national engineering company, including the results of the model application
at the value stream level.

Such findings confirm that the Lean & Green Model can reduce resources use in a VS
level and save money (more than RS 1,5Mi).




Purpose

Dimensions

Operations
Management

Support,
implement and
drive business
strategy.

(1) Quality
(2) Delivery
(3) Cost
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Research inputs from literature

Lean Thinking

“Producing exactly
what the customer
wants, exactly when
(with no delay), at fair
price and minimum
waste.”

(1) Safety
(2) Quality
(3) Delivery
(4) Cost

Sustainability

"Meets the needs of
the present without
compromising the
ability of future
generations to meet
their own needs."

(1) Social
(2) Economic

(3) Environment

Compression

“Assure survival of life
and promote quality of
life using processes that
work to perfection with
self-correcting, self-
learning systems. No use
of excess resources. No
wasted energy. No toxic
releases. Quality over
guantity, always.”

(1) Social
(2) Economic

(3) Environment

(4) Quality

Academic Work

Green Thinking

“Use of natural
resources without
going beyond the
carrying capacities
and the production
of pollutants without
passing the
biodegradation

limits of the
receiving system.”

(1) Environment




5™ International Workshop - Advances in Cleaner Production
Academic Work

Literature Analysis

* Operations approach is a strategic

Operations ser

* Requires integration to succeed

e Lack of practices capable of supporting

S u Sta i n a b i I ity sustainability dimensions

* |ean supports people and profit

* Focus on Environment: (i) improving the
use of natural resources and (ii) reducing

G ree n the environmentalimpact

* Synergictolean
* No integration to manufacturing

e Synergicto green
Le a n * leanis a way to be green
e Integration lean and green introduces a

new dimension to lean
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L&GBM: The purpose

* Lean can be described in four dimensions (S-Safety, Q-
Quality, D-Delivery and C-Cost):
“Producing exactly what the customer wants, exactly when at fair
price and minimum waste” (BICHENO, 2000)
* Environmental thinking can be described in one dimension
(E-Environment), with two main focus:

“(1) Producing with the maximum productivity in the use of
natural resources and with the (2) minimum environmental

impact”
e The L&GBM will be adding one more dimension to lean
thinking — E-Environment
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L&GBM: The purpose

* The L&GBM purpose:

“Producing exactly what the
customer wants, exactly when (with
no delay), at fair price and minimum
waste and environmental impact and
the maximum productivity in the use
of natural resources”

S+Q+D+C+E

Process stability + Environment—
Cost reduction

DIMENSION 5: GREEN

DIMENSION 4: COST

DIMENSION 3: DELIVERY

DIMENSION 2: QUALITY

~ DIMENSION 1: SAFETY
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Cascading L&GBM General Model

Improving manufacturing processes resources productivity by optimizing its supporting flows
performance.

General Model Cell — 15t Sisters — 15t VS — 2nd

b m 3Measure £VS @ z . 2Mecmre EVS = L ) T N EeeRes EEE
IOENTIFY THE PROCT DATA a IDENTIFY REVIEW DATA SHORTER a IDINTIY THE PROMCT VS DATA a
ozen
OPORTUNITY oeFmmON COwLECTIoN CAZEN e INTEGRATION
= - - - - - - - - B ° . ° -
"“"a‘h&“: Jentennip Mesre [ acton plan Dy Fats > 90% " Tearn wort/problem Process v stable = Lesdershi Adoseua V5. 12 s Team works Action plan
> e masfonaray . folow.p Sollomsp
‘ - = = = [y totiowue: -0 recuce impact 90365 doys
- o B ° s . - B . .
Depreymant el Current Futare Contirm mpaet Lmpioyee Team has
bt i lean. stae map swate map. resuenon femrpbepment . Deployment (e vy Current Future Confirm impact
oncenn Leadenhg state map state map reduction hevel i ean state state
- . - - . s Committed concem S map reduction
Erpioyee. Mana/enerry .3 -2 — > * * . 9 .
vt fiems can b . Acton pan Pafing Emarpampmat xsaen Empioyee WS masa/enerey Pom——
e eania wenohed slanalog B plan songern. Same. —— Acven plan anne irvoemant flows can be o ettt Fefine
. mans/erergy flows the plan system exists. denttea Plemaing o (1 the plan

Boundaries
1. stable process
(90%)
2. Deployment in

Lean
3. Elin place
4. Leadership ’ . : —~ ,
5. Environmental M.r:mmrmmm Emmmnm:m Envirenmentalteam Rl Maictriog Maneecs PR o O l
LA e 186 Kaizen LG Kaizen-vs b
36 WS re nei-: ss | A cros fnctional nam comsisting ofecicl A rtne o f i e e s JI
. se of natura ), experts and operators experts and managers.
Facilities & Planning IS ey -
resources Teams From all shifts Fockities . ipply chele, sppcations ]

7. Data collection




5™ International Workshop - Advances in Cleaner Production
Academic Work

L&GBM for a Value Stream

im Renew
Resources I

v ¥ @

Extract Transform Procure
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Deliver Use Recover

I
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The issue - VS x Environmental Impact

Lean Green

Site and its surroundings impacts

Value Stream focus (air, soil, groundwater, flora,
fauna)

Global environmental impact

Oriented to product

Rate of using energy and raw materials

Fa mi I 1es Rate for waste environmental assimilation
b . L
Focused on costumer The environment is the
demand end customer
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The Model — L&GBM for a Value Stream

1.Stable VS

IDENTIFY THE
OPORTUNITY

Process is stable =

VS delivery rate
> 90%

Deployment
level in lean

Employee
involvement
system exists

2.Identify E

PROJECT
DEFINITION

Leadership
is committed

Team has
environmental
concern

VS mass/energy
flows can be
identified

3.Measure EVS

VS DATA
COLLECTION

Measure VS
mass/energy

Current
state map

Kaizen
planning

4.Improve EVS

KAIZEN

12 hrs Team work/
problem solving
reduce impact

Future
state map

Continuous
improvement
plan (CIP)

5.C1

Cl
INTEGRATION

Action plan
follow-up
90-365 days

Confirm impact
reduction

Refine
the plan
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Kaizen — L&GBM for a Value Stream
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SCOPE for mass and energy analysis — CHQ & POA

Lean and Green Model for a value stream
SCOPE for mass and energy analysis - CHQ and POA sites

Oils Qils

Energy ] Energy
Water Chemicals Diesel Water Chemical l
A

| Effluents
Me1tallic Wastes v Metallic Wastes | v
o) Oils Oils
Contaminated Wastes Contaminated Contaminated Wastes o

* Activities excluded: Heat Treatment and Painting
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Application of L&GBM for a VS

Lean & Green Kaizen - Prerequisites

YEAR 2011 2012
Dates of the Kaizens: 22/Nov/2011 29/Nov/2012
Sales in the period: 6.200.000 SEH 6.400.000 SEH
Annual tones of shipped parts: 57.197 Ton 59.038 Ton
Average Delivery rating (DAS): 92% 94%

Level of Lean:

Deployment

Deployment

+ +
Application of Employee Involvement Deployment Deployment
Tools: + +

Cell/Site ISO 14001 Certification:

Since 2000 - 42 Cycle

Since 2000 - 42 Cycle

Data of the latest environmental training

received by the site Team Members: jul/11 jun/12
Site has an intensity use of resources? YES YES
Main supporting e-flows are cost
pporting i ) YES YES
intensive?
Data collection structure? YES YES
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Results of L&GBM for a VS

@“if & ENV COSTS ANALYSIS - GDB 2011 x 2012
v
&
e
GDB 2011 — RS 76.86 Mi
2011 Cost Reduction — RS 3.44 Mi
GDB 2012 — RS 73.42 Mi
& o
© <&
AV § 5 & A
¢ g ;('? A £ &
& & S
2011 % qt'g
i1 2011 5015
Env-Flow: Metallic Waste Env-Flow: Energy Env-Flow: Water + Env-Flow: Oils Env-Flow: Hazadours
Waste

T Chemical + Effluent
6,1%
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Results of the L&GBM for VS

(5) VSM
thinking (divide
by product
families) is not
applicable

(1)
Confirmation of
the 7
prerequisites
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What is next ?

Apply L&GBM for a cell in
other manufacturing
businesses

Apply L&GBM for aVSin
other manufacturing
businesses

(other GKN businesses and
also outside GKN)

that possess a good
deployment level of lean.

Apply L&GBM for 3" |evel

. flow
(other GKN business and also

outside GKN) (extended value stream)

to identify potential benefits |in GKN Driveline Brazil.
in terms of environmental
impact and cost reduction.
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Thank you !

Andrea Pampanelli

Greating Lean and Sustainable Regional Environmental Manager
Manufacturing

GKN Driveline Americas

r,‘o.

jr—— Mobile: +55 51 8116 8673
andrea.pampanelli@gkndriveline.com

www.gkndriveline.com
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