


STS


International
[image: image5.wmf]SOCIAL

ANALYSIS

RENEWAL

PROVISIONAL

ORGANIZATIONAL

DESIGN

CONTROL

CHARTER

DISCOVERY

&

EDUCATION

I.

AWARENESS

IV.

IMPLEMENTATION

II.

ANALYSIS

III.

REDESIGN

V.

RENEWAL

SYSTEMS

SCAN

TECHNICAL

ANALYSIS

IMPLEMENTATION


[image: image6.wmf]SOCIAL 

SYSTEM

TECHNICAL

TRANSFORMATION 

SYSTEM

INPUT

OUTPUT

FEEDBACK

P

U

R

P

O

S

E

ENVIRONMENT

[image: image7.wmf]Unaware

and

Unable

Aware

but

Unable

Learning

and

Practicing

Performing

and

Mastering

1

2

3

4

Competent

Incompetent

Unconscious

Conscious

Knowing

Doing

Being


STS International


 SEQ CHAPTER \h \r 1 

PERFORMANCE

BY

DESIGN™
An Introduction to SocioTechnical Systems
THE SOCIOTECHNICAL SYSTEMS
APPROACH TO IMPROVING

QUALITY, PRODUCTIVITY, AND

THE QUALITY OF WORKING LIFE.

	TABLE OF CONTENTS


An Introduction To STS
2-16

Systems Thinking
17-28

Awareness
29-37

Analysis
38-59

Redesign
60-66
Implementation
67-76
Renewal
77-93
	WORKSHOP AGENDA


· INTRODUCTION TO STS
· Overview
· Workshop Goals and Objectives
· Hopes and Fears
· Learning Process
· EXPERIENCING HIGH PERFORMANCE
· B & B Simulation
· B & B Debriefing
· SYSTEMS THINKING

· Systems Paradigms
· Key Principles
· Lessons Learned
· AWARENESS
· Discovery and Education
· Ten Key Paradigms
· Chartering
· OPEN SYSTEMS SCAN

· Environmental Analysis
· Defining Shared Purpose
· Boundary Clarification


· TECHNICAL SYSTEM ANALYSIS

· Identification of Unit Operations
· Defining Key Variances
· Variance Control Analysis
· SOCIAL SYSTEMS ANALYSIS

· Focal Role Identification
· Role Network Mapping
· Social System Evaluation
· PROVISIONAL DESIGN

· Principles of STS Design
· Alternative Design Features
· Testing Design Options
· IMPLEMENTATION

· Planning
· Leadership Processes
· Work Team Processes
· Support Congruence
· RENEWAL

· Feedback Systems
· Renewal Areas
· Linking Up with Quality
	INTRODUCTION


WELCOME

TO

“PERFORMANCE BY DESIGN”

AN STS INTERNATIONAL WORKSHOP
W

hat follows is some introductory material to help orient you to the workshop and socio-technical systems thinking.  First, a few words about this workshop’s title.

Performance is an outcome. A vehicle that allows understanding and measurement of an attainment. As such, it provides a tangible objective benchmark for assessing whether we are gaining, losing, or holding.

Design is a purposeful act of creating. Focused on the future, it seeks to influence outcomes by its use of resources. Whether we are designing cars, commercials, retirement plans, or organizations, the hoped for result is positive performance.

As a participant in this workshop, you are going to explore the dynamics of design when applied to organization performance. When we successfully design organizations to be in harmony with the environment, positive performance follows. As a participant in Performance By Design™, you will learn how to improve organization performance through purposeful proactive design.


OBJECTIVES
· Provide participants the opportunity to experience a high performance work system.

· Create understanding of the critical elements for planning and implementing a socio-technical design process.

· Discuss the unique paradigm shifts that occur for managers, supervisors, and employees in socio-technical organizations.

· Build the knowledge necessary for participants to begin planning a socio-technical design process at their locations.

This workshop is designed to guide you through a logical sequence of processes to build a new and exciting organization.

The Performance By Design™ Work System Improvement map will provide the framework for discovering how and why socio-technical systems thinking can improve any organization.

Each major phase of this map—Awareness, Analysis, Redesign, Implementation, Renewal—will be explained in detail through team exercises, reading, and lecturettes.

	OVERVIEW


T

he term work re-engineering became the buzz word of the 90’s as was TQM of the 80’s and OD of the 70’s.  In this new century we are  Lean Manufacturing and Six Sigma at on each and every side.  Each initiative promises a yellow brick road to business success.  In truth, all of these and more are needed to create, implement, and maintain superior performance.

Management is charged with the responsibility to resolve pressing business concerns effectively and quickly.  The problems companies face are formidable and costing large amounts of money.  Searching for an answer that is quick, painless, and managed by others is appealing.  However, the research and experience of other companies indicate that quick, superficial, programmed responses just don’t work.

We understand that managing to meet the changing world, marketplace and unmerciful competition is a complex and complicated task.  Creation of an adaptable, flexible system cannot be accomplished through short-term, piece-meal events that absorb vast amounts of resources and deliver mixed results.  When not properly understood and led, any system improvement process can become a problem.

Michael Hammer1 states, “Re-engineering strives to break away from the old rules about how we organize and conduct business.  It involves recognizing and rejecting some of them and then finding imaginative ways to accomplish work.  From our redesigned processes, new rules will emerge that fit the times.  Only then can we hope to achieve quantum leaps in performance.”

Work re-engineering as outlined by Hammer, investigates expert-driven solutions to technical system problems in terms of work flows, control mechanisms, organization structure, and job elimination.  What companies may miss as they rush to attain bottom line results is the social/people issues.  Integrating the technical and social sides of the organization system is essential for attaining and sustaining long-term results.  New work rules, systems, roles, support processes should not just emerge; they must be designed in.  The more employees who participate in that design, the greater the acceptance will be.


HISTORICAL BACKGROUND
The term “work re-engineering” is new; the concept is over 40 years old and parallel with socio-technical systems application.  In the U.S., the first pioneering work for socio-technical systems began in the late 1960’s at Proctor & Gamble’s Lima, Ohio facility, followed by an innovative design start-up at the General Foods Topeka, Kansas plant.  More than a decade before these significant and ongoing successes in the United States, experimentation began in England, by 

members of the Tavistock Institute in London with the British Coal Mining industry.  The success of these studies was the knowledge gained about what makes organizations perform well.  Every organization is made up of people (the social system) using tools, technology, and knowledge (the technical system) to produce goods and services valued by the external customers.  What the Tavistock members discovered, which has been proven in actual application by hundreds of companies, is that the “fit” between the technical and social systems produces superior quantity, quality, and cost performance.

Work re-engineering often inadvertently focuses management to look at only the technical system, thus possibly missing other tremendous potential available.  To be complete, both the technical and social systems must be examined and redesigned.  STS International developed Performance By Design™ process for complete Work Re-engineering.

WHAT IT IS
· Bottom-line focused
· Radical

· Strategic and tactical at the same time

· Purpose-driven to meet stakeholder requirements

· Thinking about “fit,” not rules

· Results oriented

· Revolutionary, then evolutionary

· Empowerment building

· New way of being

· Knowledge transfer to the organization

· A tested and proven technology

· A means to continuous improvement


WHAT IT IS NOT
· Bureaucracy friendly

· Function of job focused

· Static or fixed

· Downsizing or right-sizing

· A management fad

· Soft, easy, or painless

· Programmed with 10 easy steps

· Rules oriented

· Short-term

· Management as before

· A pilot

· A recipe

· One size fits all

· Long-term consultant dependency

· Event centered

· Flavor of the month

THE RE-ENGINEERING MAP
A complete re-engineering process undertaken by a company or business unit takes from 18 - 24 months.  Experience has shown that making even minor changes in a system is difficult, and this process goes far beyond that.  Re-engineering can create resistance.  Some members in the existing bureaucracy will try to derail it.  Jack Welch2 noted, “change has no constituency and people like the status quo.”  For change to be effectively implemented, a strategy is needed.  That is why the strategy, shown in the following process map was created.


SUMMARY
This overview was developed to help organizations understand that re-engineering has a framework and flow, yet is not prescriptive.  Companies can no longer afford to be internally focused and complacent.  The need to constantly look at the external changing demands is here to stay.

Organizations exist with the support and consent of the larger environment.  The organization’s central purpose (mission) and the way it pursues that purpose (producing process) must be valued and supported by that environment.  Through the process described, organizations can determine the environment’s needs and demands, and design an integrated system to satisfy those demands, live in harmony with the environment, and prosper.

Though not a panacea, the “Performance By Design™” process offers a logical map for understanding the producing system, thinking strategically, and creating a purpose-driven organization.

STS International has been helping companies achieve significant, measurable results for over fifteen years.

1 Michael Hammer, “Re-engineering Work: Don’t Automate, Obliterate,” Harvard Business Review, 1993.

2 Jack Welch, “Jack Welch’s Lesson for Success,” Fortune, January 25, 1993.

	WORK SYSTEM IMPROVEMENT MAP
For Socio Technical Design Journey
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	A SOCIO-TECHNICAL 

SYSTEMS APPROACH


WORKSHOP CONCEPTS
T

he workshop is designed around an Open Systems—Socio-Technical model, which demonstrates  that, over the long haul, effective organizations are those that adapt well to changing internal and external environmental demands and expectations.
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	LEARNING



THE QUEST
“These leaders are by no means ordinary people.  They work out there on the frontier where tomorrow is taking shape, and they serve here as guides—guides to things as they are and as they will be.  As diverse as they are in terms of background, age, occupations, and accomplishments, they are in accord on two basic points.

“First, they all agree that leaders are made, not born, and made more by themselves than by any external means.  Second, they agree that no leader sets out to be a leader per se, but rather to express himself freely and fully.”








—Warren Bennis
T

he Quest for learning begins within each of us and it takes only a moment.  But it’s a special moment.  A moment of openness, of inquiry, of spontaneity, of creativity.  A moment where you can say to yourself “I don’t know and that’s all right—I’ll figure it out.”  A moment of LEARNING!!


THE MAP—UNDERSTANDING HOW WE LEARN
Learning is a continuous process.  When we are young the new excites us.  The challenge of doing something we see others do is a part of our natural existence.  

Tying shoes is a simple example of this process.  A young child may have watched his mother tie his shoes for him dozens of times during his first few years.  Then suddenly, an awareness creeps  into his mind—the awareness that he can tie the shoes himself.  And so, grabbing the laces and winding them together, he tries to simply combine the laces together to look like what his mother did.  But to no avail, they won’t stay together.

With some instruction, the child begins to go through steps with the mother’s help.  Suddenly, the shoe is tied.  With some more coaching, it is tied again, not too well, but successfully.  And again, and again, and at once, it seems, the child is capable and no longer needs coaching to tie the shoe properly.  This pattern continues until the child can literally tie the shoe unconsciously, without thinking.  And even begins to change, modify, improve the way he goes about it.  Maybe a double bow, or a special knot, maybe he just changes the lacing pattern.  The Child is becoming the master of the shoe lace.  Later, he will have to rethink how he ties the shoe in order to teach the next generation.

This diagram may be helpful in understanding this learning process.  
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Each of us is currently in Quadrant 1 in one or more areas of our life.  We are Unaware of a new technology, a new philosophy, a new tool or method for accomplishing a task.  We are comfortable with that state and may even tend to feel that “the King is in his castle and all’s right with the world.”  This is a safe place, a secure place, but it is blind to the “new,” the exciting, even the devastating which may be around the next corner.  When a new idea, talent, or methodology is realized, we find ourselves in Quadrant 2.

Quadrant 2 is an uneasy place.  We are now aware of something new, but we are entrenched in habits which were comfortable in Quadrant 1.  We have seen something different, exciting, scary, important, or maybe essential to the survival of our company, and we don’t have the new habits, skills, abilities, or knowledge to take advantage of it.  This is the result of many “Benchmarking” activities.  We have found a way to see something new, a different way to do something, a desirable set of benefits which might be derived from utilizing this method.  But the path for us to integrate this into our lives, or our company, has not yet been constructed.

This uncomfortableness leads us to Quadrant 3.  Here we must make the knowledge and awareness practice.  Here we identify specific goals to seek, habits to break, habits to learn, and new patterns of living and working to incorporate.  Here we face discouragement.  We try, but fail.  We may even decide to take haven back in Quadrant 1 since it is too painful to change.  Here is where we concentrate and build the new skills necessary to be “competent and capable” in the new methods or habits.

Our continued efforts begin to pay off as we begin to be, act, and perform more according to the new methodology than to the past.  We begin to do it without thinking.  We tie the shoes without a thought for the steps in the process.  We are quickly becoming masters of the “new” way.  We are at Quadrant 4 and doing well.  Quadrant 4 feels good again...  and here is the next danger.

PERSONAL LEARNING—TAKING THE JOURNEY YOURSELF
Being a learner is “child’s play” for the young.  They have less fears of the unknown, less responsibility, less at stake if they make a mistake.  As we grow older we cling to the “tried and true” methods of our past.  For adults, being a learner requires giving up some security and  moving outside the “box,” outside the comfortable, outside the familiar, outside of Quadrant 1.

There seems to be a high wall between Quadrant 1 and Quadrant 2.  As high, it seems, as we have been willing to build it.  It’s made of brick, much like the house of the third little pig, and ready to protect us from the outside.

Learners don’t have to tear down the wall, but they have to be willing to climb up on it, to look beyond, and to “see” what lies on the other side.  Learners move themselves from Quadrant 1 to Quadrant 2 by exploring and opening their minds to something new.  They do not betray their box, but do not need to defend it either.  They recognize that their Quadrant 1 point of view may not be entirely accurate, current, or, at least, is not the only point of view and they are willing to see the new view.  Once they’ve seen it, they are no longer completely comfortable in their box.  One songwriter recognized this during the big war when he wrote: “How ya gonna keep ‘em down on the farm...After they’ve seen Paris?”
Learners, in moving from Quadrant 1 to Quadrant 2, now have a quandary.  Is it better to keep what I was doing, or to incorporate some or all of this new information into my life and activities?  Learners make a choice, and when the choice is that the new information is worth pursuing, they take on the challenge to move from Quadrant 2 to Quadrant 3.  This move involves the gaining of skills and abilities/competencies/knowledge (rather than just awareness).

They get specific.  What does this new paradigm look like?  Why is this new approach better?  Why should I quit doing it this way?  What results can and do I expect?  After the questions, they take a stand, set their hand to the plow, and try to make it work.  There is no brick wall between Quadrant 2 and Quadrant 3, but there are hazards.  The ground is unstable and may tip as you step across.  It may rise up suddenly and roll you back to the protection of Quadrant 1.  A wave of discouragement may strike without warning from the side and you retreat.  Gusts of wind may make it hard to see your way clearly.

If you persist, concentrate, practice, fail, err, and try again... you build the skills.  If you recognize that you are not “perfect” yet, you may avoid the hazard of hypocrisy.  If you associate yourself with others who are making the same journey, you will find support and strength in numbers.  “When the going gets tough, the tough get going.”  This is where the challenge is. The victory and rewards go to the persistent and new skills to the disciplined.  Integrity is renewed through aligning how you act with how you have decided to be.
Learners master their new habits.  They move consciously, from Quadrant 3 to Quadrant 4 through this alignment of skills and abilities to desires and beliefs.  There is no wall here, no hazardous terrain, but the slope is upward.  The learner can always roll backward and have to repeat the struggle, the uncertainty, and the pain.  Not the struggle of learning the skills, but the struggle of leaving the old patterns.  

The learner meets this challenge by looking quickly toward the next awareness.  Quadrant 4 becomes Quadrant 1 without a struggle, without a wall, without even an upward grade.  It becomes Quadrant 1 when we have built our new box, and “rest” within it.  The new becomes our present, it becomes comfortable.  As William Wordsworth put it:

“The glory and the dream fade, the prison-house closes in after childhood,

and custom lies on us ‘heavy as frost’.”

We have grown; we have struggled; the world should recognize our effort, and how easy it is for us to feel we’ve made it.  Eugene O’Neill struck hard at this cord with the following challenge:

“Those who succeed and do not push on to greater failure are the spiritual middle classers.  Their stopping at success is the proof of their compromising insignificance.  How petty their dreams must have been!  Only through the unattainable does man achieve a hope worth living and dying for and so attain himself.”

	FOUR KEYS TO LEARNING


YOU ARE YOUR OWN BEST TEACHER
No one can teach you how to become yourself, to take charge, to express yourself, except you.  No one outside of you can decide that you will be teachable and open to the new, the changing, and the growing.  No one can help you learn until you give permission.

YOU ARE RESPONSIBLE FOR YOUR OWN LEARNING
Create your own university.  Take the tough path.  The path where you learn how “you” learn, the path where you decide how to learn better.  It’s easy to blame others for your inability to grow; it’s much harder to hold yourself accountable for your own development.  Openness to learning starts from within.

YOU CAN LEARN WHATEVER YOU WANT TO LEARN
You have the choice.  Do you want to learn?  What do you want to learn?  Where do you go to learn?  When you decide, then go for it!!  Want it!!  Embrace it!!  Absorb it!!  Then you will learn it.  Unless you have the appetite and determination to absorb new and unsettling things, you won’t learn.

YOU CHOOSE HOW TO USE THE LEARNING
Learning helps you move from ignorance to understanding.  By opening yourself to the new, you let go of the old.  By reflecting on your experiences and challenging paradigms, you build new and real understandings and nothing is truly yours until you understand it—not even yourself.
	LEARNING CYCLE


T

he hardest part of the individual learning process is moving from Quadrant 2 to Quadrant 3.  This is where you build new skills and competencies based on your new understanding, and it is only accomplished through doing and experiencing.  PBD is designed based on the following experiential learning model.
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EXPERIENCING
Learning begins with experiencing.  Become involved in an activity; acting, behaving, performing, observing, seeing.  Take action—do something.  Experience is the basis for learning.

SHARING
Following the experience itself, it is vital for individuals to share their reaction and observations with others who have either experienced or observed the same activity.

DISCUSSING
Individuals often share, yet the critical and often neglected part of the cycle is processing the experience.  Working through the dynamics and the learning that emerges in the activity, through integration of sharing, we can explore, discuss, and evaluate the experience with others, determining what happened and why.

ADAPTING
Flowing naturally from the discussing step is the need to develop principles or extract generalizations from the experience.  Here, we state learning in a way that helps all of us further define, clarify, and elaborate them.

APPLYING
The final step in the cycle is the application of the principles and learnings derived from the experience.  The process is not complete until the new learning or discovery is used and tested behaviorally.  Applying, of course, becomes an “experience” in itself, and with new experiences, the cycle begins again.
	BREADBOARD ELECTRONICS


B

readboard Electronics was founded 11 years ago by Bentworth & Barnes, and employs about 60 people in Graham, North Carolina.

Mr. Barnes, the principle, is a renowned industrial and electrical engineer who discovered a breakthrough in circuit board design that made his product very desirable to manufacturers of advanced computer equipment.  The breadboards were famous for their durable nature:  they worked flawlessly in temperatures ranging from zero to plus 100 degrees and under enormously different air pressure situations, from near vacuum to 1000 PSI.  Otherwise, the circuit boards, quality services, technology, and delivery were available elsewhere in the marketplace.  Circuit board design and engineering has long been the company’s unique strength.

Over the past several years, Mr. B’s company has operated at over capacity.  However, customers have found price-competitive, like products, and recently the company was blasted in a technical journal as being too “high priced” and too slow in “turnaround time and customer responsiveness.”

Mr. B has seen his market share erode.  His recent decline in Return On Net Assets (RONA) from 31% to 16% alarmed him enough to take action.  B & B Electronics built a new facility and staffed it with about 60 new employees.  Mr. B decided to maintain his relatively fixed cost overhead and to virtually double production capacity, hoping this would reduce the cost per unit, and allow the company to regain both market share and profitability.

Recently, the focus at B&B has been on producing “low cost” boards.  Additionally, Mr. B is toying with the idea of providing a guarantee of quality in return for a sizeable increase in price.  Before he does this, the new production facility must be debugged, up and running.

In summary, the quality, engineering, design, and minimal competition BreadBoard Electronics has enjoyed is rapidly changing.  Mr. B feels a need to lead the company in a way that responds to changing customer needs and growing competition.

Many customers have asked Mr. B to build prototypes of their products, and to test them as a part of the company’s regular operations.  So far, Mr. B has encouraged customers to take their prototypes to local small job-shops that would build the mockup.  Then, the job-shop would deliver the prototype, and B&B engineers and supervisors would design the production process.

Once the product was delivered to a customer by an independent delivery service, it was difficult to determine who was responsible if a problem occurred in a board.  Customers would occasionally find that boards passing B&B’s final inspection would fall below specs when placed in their equipment.

On new orders, the sales staff has been setting prices after meeting with Mr. B and examining the prototype.  B&B has tended to price products independently of actual production costs.  Mr. B uses urgency and lot size as the primary factors in determining price.  The sales staff is responsible for:  profile data, forecasts, final negotiated price, advertising and marketing strategies, and orders to materials procurement and production control.

Warranty hassles have been a constant source of irritation to Mr. B.  Though the warranty period was 12 weeks, it was often difficult to strictly enforce.  Because of the demand for customer service, B&B would extend credit on low volume purchases in order to obtain repeat business.

Mr. B has engendered an intense loyalty within the ranks of his employees and supervisors.  “A full day’s work for a full day’s pay” is his standard.  He wants people to work their way up the ranks of the company.  He has had very clear career paths from one job to the next.  And he has made sure that people were paid more as they moved up.  B&B Electronics holds these values:  self direction, respect for differences, growth and development, openness, initiative, flexibility, team spirit/collaboration, fun, trust, big picture focus, and participation.

Since Mr. B knew the manufacturing technology so well, he didn’t believe in much training for employees and managers.  After all, he could answer most of their questions himself.  He does believe in being fair, and he has always had an open door policy.  B&B employees have long been encouraged to be involved in recreational programs sponsored by the company (bowling league, softball, etc.).  About 25% of the employees are currently active in these programs.  This is a big drop from the 60% that at one time had been involved.

At its Graham plant, B&B has employed a local personnel company to print up the employee handbook and to help the supervisors keep personnel records.  Very few people have ever been terminated.  People who don’t fit into the B&B model were considered “troublemakers” by all, and they usually just left the company on their own.  The wage scale has been at or slightly above comparable industry wages in the area.
	SYSTEMS THINKING



KEY CONCEPTS
O

rganizations are made up of interdependent and interactive parts.  High performance systems understand and balance these parts as needed to produce the higher levels of performance.  Systems thinking helps us look at how the processes are designed to fit together in order to produce the balance that effective organizations need.  Building a high performance system requires using systems thinking.  Everything is interdependent with external elements in order to grow, prosper, and survive.


TASK OBJECTIVES
The primary purpose of this task is to provide an opportunity for you to explore and learn about how socio-technical theories and models interact to form the basis of a High Performance system.


DESIRED OUTCOMES
· To gain an understanding of the “Whole Systems” theory.

· To understand how the key design elements of an organization and its environment interrelate to achieve optimum “FIT.”

· To determine how the various models and principles relate to each other and interact collectively to build a High Performance Work System.


SUGGESTIONS
Before you begin working on the task, reach agreement as to its objective and the desired outcomes that are expected.  Here are some suggestions you may wish to consider:

· Individually read the articles in this section and take note of the key points.

· Discuss your key points with the others in your team and summarize your team’s conclusions.

· Build a team definition for systems thinking.

· Discuss what you have learned from this experience.  Summarize what your team has learned into your own working theory about whole and open systems.

· Prepare to share your team’s learning so that other teams can benefit from your experience.  (Each team will be allocated up to 10 minutes for this purpose.)

	SYSTEMS THINKING



“All organizations are perfectly designed

to get the results they get.”—David Hanna

Systems thinking requires us to let go of our current methods of viewing organizations and risk exploring new possibilities.

“An understanding of how systems work has to begin, of course, with an idea of what a system is.  A system is a collection of interdependent parts which interact with each other to function as a whole.  The cooling system in a car, for example, may consist of a radiator, a fan, a water pump, a thermostat, a cooling jacket, and several hoses and clamps.  Together they function to keep the engine from overheating, but separately they are useless.  To produce a product or service, all parts must be present and they must be arranged in the proper way.” (Introduction to Systems Thinking, Future Systems, Inc.)

Now, our cooling system acting as a single unit can be part of a larger system and can be called a sub-system.

Early organization theory focused on pieces and not interrelated parts.  Most organizations today still function as independent or closed systems, not understanding the interdependency with a large number of other systems.

Organization systems thinking recognizes and responds to the need for an appropriate relationship between the system as a whole and the larger social, economic, and other outside systems in which it operates as a living co-producing part.  All systems exist as a series of agreed-on methods for doing work in the organization.  These integrated agreements or sub-systems, regulate all aspects of organization life.  For success, it is vital that the systemic aspects of the organization be in agreement with the broader shared cultural and environmental demands.

Within organizational systems thinking, we are primarily concerned with the following three sub-systems:

Social System—The defined ways that people interact to communicate, solve problems, adjust, decide, etc.

Technical System—The method for getting the core work (product/service) accomplished to include arrangements of equipment, material, work flow processes.

Control System—The standards, rules, and guidelines that direct the other sub-systems.  This could include compensation, supervision, justice system, benefits, budgets, etc.

These three interdependent sub-systems need to be designed to meet the demands of the larger system in which the organization must exist.

Systems Thinking helps us design organizations that meet customer needs, business needs, and people needs.  By recognizing the interdependency of the organization’s sub-systems, and its dependency on the larger system it supports, a flexible self-sustaining system can be created.

PARADIGMS AND SYSTEMS THINKING
“The world of the 90’s and beyond will not belong to ‘managers’ or those who make the numbers dance, as we used to say, or those who are conversant with all the businesses and jargon we use to sound smart.  The world will belong to passionate, driven leaders...People who not only have an enormous amount of energy, but who can energize those whom they lead.”

—Jack Welch, GE
Just recognizing we can and should use system thinking will not solve our pressing issues.  We must apply these ideas in new ways by shifting our models, beliefs, and methods of designing organizations.  Creation of high performance work systems requires a paradigm shift in the way we look at structuring, developing, and managing organizations for growth, profit, and survival.  In essence, several “shifts” need to occur to create high performance through systems thinking.  These “shifts” are detailed on the next page.

THE “SHIFTS”
	OLD PARADIGM
	
	NEW PARADIGM
	
	WHERE IT IMPACTS IN THE ORGANIZATION

	Maximum task breakdown; simple, narrow skills

External controls (supervisors, specialists, staffs, procedures)

Tall organizational chart, autocratic style

The technology imperative

People as an extension of the Machine

People as an expendable spare part

Competition

Gamesmanship

Organization’s Purpose Only

Alienation

Low risk-taking
	
	Optimum tasks grouping; multiple skills; breadth & depth of skills

Internal controls (self-regulating, integrating sub-systems)

Flat organizational chart, participative style

Joint optimization

People as complimentary to the Machine

People as a resource to be developed

Collaboration

Collegiality

Member’s and Society’s Purpose Also

Commitment

Innovation
	
	Structure:

Division of labor

Responsibilities

Authority

Work Design
Philosophy
Information
Knowledge
Rewards
Selection/

Retention




Systems thinking guides us to view organizations from broader perspectives than before.  In systems terms, our approach:


IS NOT

IS

Problem driven
Purpose/product driven


Canned or recipe solutions
Collaborative centered


An overlay/add on
Whole system design


Business as usual
New way of doing business

Through this approach, organizations are created and designed to produce optimization of its sub-systems with the larger environment.

Systems thinking is a process that allows management to look at choices around the design variable to increase optimization of the parts and produce better outputs.  The ideal is to create a balance between the environment, technical, and social systems.

OPEN SYSTEM ANALYSIS
Organizations, like other systems, are dependent on the external environment to grow, profit, and survive.  Successful organizations have learned to look at their environment and adapt to meet ever changing needs.  We want to know who’s out there, and what their requirements are, and finally, how well are we meeting their requirements.  All organizations’ needs are drawn from the environment; and all its products or services returned to the environment.

Organizations exist with the support and consent of the larger environment.  The organization’s central purpose (mission) and the way it pursues (producing process) that purpose must be wanted and supported by that environment.  In the pursuit of its purpose, the organization then establishes objectives to meet its internal and external demands.  For success, these objectives must be defined, integrated, and acted upon in ways that are both internally congruent and externally compatible with the environment’s own demands and needs.

In short, the organization that lives in harmony with its environment will grow, profit, and survive; the organization unresponsive to its environment will wither and die.

	UNDERSTANDING THE KEY 

PRINCIPLES OF SYSTEM THINKING


NATURE KNOWS BEST
· Systems are governed by some natural laws.

· Think of organisms, rather than mechanisms.

· Organizations that live in harmony with their environment will thrive.


· Organizations, like plants and animals, are dependent on their external environment for their very survival.

· As a living thing, an organization exists only in the context of its larger environment.

· The environment isn’t always right, but it’s always there.

· It is the adaptable, not the well-adapted, who survive.

· Nothing grows forever.

· Successful systems must continue to transform or die.

· The only constant is change.

· Organizations are living systems—indivisible wholes made up of interdependent parts.

EVERYTHING IS CONNECTED TO SOMETHING ELSE
· A system functions as a whole—its behavior depends on its entire structure and not just on the sum of its parts.

· Any one part of a system has an effect on the whole system.

· Optimizing the performance of any one of its parts will result in sub-optimizing the performance of the whole organization.

· Each system or subsystem is made up of parts, and those parts interacting produce a whole meaningful product or purpose.

· Dividing a large organizational system into smaller functions will not give you smaller organizations any more than dividing a cow in half would give you two smaller cows.

· The pieces of a whole system act together as a single unit and is a subsystem or part of a larger system, and this larger system is a subsystem of a still larger system.

· Subsystems are more stable than their larger system.

· To understand whole systems you must use your whole brain, both your head (left brain) and your heart (right brain).

THERE ARE NO FINAL ANSWERS
· Best is the enemy of better.

· Every solution creates new problems, every new problem seeks really new solutions.

· There is no “ultimate” answer. Remember the artillery adage—“Ready, Aim, Fire.” Take your best shot, see where it lands, readjust and shoot again.

· Thinking you have the “ultimate” answer makes you resist feedback, and you miss your next chance to shoot.

· Obvious solutions generally do more harm than good.

· Learn to embrace error as the pathway to the next solution.

· If you stand by a past answer too long, you may end up a boiled frog.
EVERY SYSTEM HAS INPUT/OUTPUT AND A FEEDBACK LOOP
· Feedback is the heart of renewal.

· Feedback provides system stability.

· To ignore the feedback is to be blind and vulnerable to needed changes. A vulnerable, blind, non-responsive system will die.  

· Integrating and welcoming feedback into the system increases your environmental and customer awareness, closes the blind spots, and allows you to grow and adapt.

· Systems act to negate changes and are often called “negative feedback” loops and are used loosely as synonyms for “criticism”....In systems theory, “negative” feedback isn’t entirely good or bad.  It’s the process which negates changes or balances the system.

· Every system takes its inputs from the environment, and gives back to the environment a product or service that is needed. The feedback loop between output and input lets us know how well the need is being fulfilled.

COMPETITION IS OFTEN COOPERATION IN DISGUISE
· Competition at the same level is an essential part of a larger system or process.

· Businesses cooperate to keep the economy running efficiently by competing with each other in the marketplace.

· Political parties cooperate, but yet compete with each other in elections.

· There is both cooperative competition and destructive competition.  In cooperative competition, the opponents fight by the rules and accept the outcome, knowing they will have another chance. Destructive competition is war; it goes for the total or final victory which puts an end to the competition.

· Professional football teams compete for game-to-game recognition, even a Super Bowl Ring; however, the competition is cooperative in that, if the opponent is destroyed, there would not be a next season.  The game of football would die having only a single victor.

ORGANIZATIONAL SYSTEMS DEPEND ON PEOPLE
· Employees are the primary, living component of the system. They create the adaptable system, make the connections, find the solutions, listen and respond to the feedback, and meet the competition.

· Employees must be allowed to see, touch, and be touched by the organization’s external environment.

· Employees can think. They do have minds and can continue to learn how to use them better.

· Employees must be encouraged to grow, develop, and think. If you continue to give me a fish, I will never learn to fish.

· The best form of personal control is self control. It is also the best form of managerial control.

· Establishing effective, principle-based, boundaries within the system provides the opportunity for effective self-control.

· Bad boundaries and rules make for poor performance and ineffective communications.

· Empowerment is not just to share decision making with employees.  You must create a shared vision, design specific expectations, measure output, and share consequences, both positive (rewards) and negative (failures).

· If you’re not willing to truly empower employees, you may do more harm than good.

· Empowerment can’t exist when we continue to separate the managing and the doing of the work.

	LESSONS LEARNED



WHAT WE CAN LEARN FROM SUCCESSES AND FAILURES
· The way a company is organized determines how well it functions and serves its customers.

· If we want to improve it, we need to change it.  If we want substantial improvement, we must be willing to make substantial change.

· Change is systemic and all parts of the culture must be aligned in the same direction.  Changes in parts are difficult to sustain.

· Change causes stress, misdirected energy, and perceived loss of control.  Some may even view it as confusing and chaotic.

· Change needs to be collaborative in its design, implementation, and renewal processes.  It must be tied to genuine, real business outcomes, not viewed as something extra, kinder, or gentler.

· Cultural change is more effective when it occurs at the same time other significant change is going on; i.e., new product, services, or new technology.

· Staff members and consultants cannot be the leaders of a change effort.  Support resources, yes.  Change only works when line managers, responsible for making it work, drive and lead the effort.

· Training, recipes, tools, and copying don’t work.  We need to understand and build our own processes and methods based on an understanding of STS principles and concepts.

· Most employees really want to do the best job possible.  However, most organizational structures and managers do not build on this underlying assumption.

· If we want employees to do a good job, we must design a meaningful job for them to do.

· Employees need to be involved in the decisions that really matter.

· When people have all they need (information, knowledge, skills, and abilities) to do a good job, quality, quantity, and cost effectiveness always improve.

· You get better results by working on improving peoples thinking than by working on improving their behavior.

· Teams that manage their own group processes get far better results than those managed or facilitated externally.

· Without a clearly defined and understood mission/vision developed by all employees, they will pursue the wrong purpose, their own purpose, or cross purposes.

· Conventional approaches to organizational effectiveness; i.e., Team-building, Participative-Management, Employee-Involvement) tend to produce limited results because they are partial solutions based on partial truths.

· Organizations that tend to pursue such themes as harmony, connections, improving relationships, job satisfaction, etc., for their own sake, generally use a management-led process focused on tasks and activities, not on product or purpose.

· Significant improvement requires comprehensive, systematic, integrated changes in structure, systems, and processes.

	GLOSSARY



Systems Terminology and Definition
Boundary - An imaginary region or line that separates a system and its component parts from its environment.

Control processes - Activities that regulate, integrate, and coordinate the various internal parts of elements within a system and between the system and its environment.
Core process - That conversion process that is central to the accomplishment of the primary task of the system.

Environment - Everything outside the system’s boundaries.  A system’s environment is that portion of its environment with which it must interact to accomplish its purpose.

Equifinality - All living systems have the ability to reach the same end points through a variety of paths.  There is not necessarily any one best way to accomplish a given purpose, objective, or task, although some ways are better than others.

Feedback - Information that lets a system and its members know whether or not it is pursuing the right goals or is on track toward meeting its goals.

Inputs (intakes, imports) - Whatever enters the system from its environment—materials, information, energy, etc.

Living systems - These are systems which have the capacity to regulate their own activities in the pursuit of purposes and goals.

Open systems - These are systems whose survival depends upon regular interchange and interdependence with its environments.

Outcomes, outputs - The results of the activities of a system; everything that is exported from a system into its environment to fulfill a need.

Permeability - The degree of openness of a system’s boundary to inputs from its environment.

Primary task - That task which is central to the accomplishment of the primary purpose of the system.

Producing systems - Systems that are directly involved in converting or transforming into outputs.

Purpose - A system’s reason for existence.

Renewal - The activities required to maintain a good fit between the elements of a system, or between the system and its external environment.

Social process - The interactions and relationships between the members of a social system.

Social system - The relationships between a set of persons who are interdependent with respect to some common output or outcome.

Socio-technical system - Any system whose purpose must be achieved through the joint optimization of both a social and a technical system.

Steady (stable) state - The tendency of all living systems to maintain an orderly balance among their component variables, as well as with their task environments.

Stress, strain, and threat - External demands constitute stresses on a system, which in turn cause strains within a system.  Threats are anticipated stresses.

Structure - The arrangement of the sub-systems and components within a system at a given moment in time.

Support systems - An individual or group whose primary purposes are to support the producing (operating) sub-systems.

System - A collection or set of interdependent elements which interact with each other to achieve a purpose.

Task system - The human activities and physical resources required to convert a system’s inputs into its outputs.

Technical system - Transformation or conversion of inputs into outputs.

Technology - Procedures, machines, methods, knowledge, and techniques for accomplishing outputs.

Transformation - An alteration or change in the state of the throughput of the system, or of the system itself.

-Adapted From Herb Stokes

	PHASE 1 – AWARENESS
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	PHASE I—AWARENESS


P

hase I, Awareness, deals with planting the seeds of change, and then nurturing understanding and growth.  Yet, let’s face it, change of any kind is a struggle with fear, anger, old habits, hidden agendas, and doubt.  No organization is capable of changing faster than it can change the hearts and minds of its people.  Those who change fastest and best are those who are  presented with the greatest demand and opportunity.

People must understand the need for change clearly and directly.  They also need to understand and be involved in the process to transition from where we are to where we need to be.  That’s what happens during the Awareness Phase.  We create understanding and involvement which drives commitment.  For any change process to endure, we need:

· Strong, deeply committed leaders throughout the organization

· Understanding of why change is demanded

· Value-centered actions and behaviors

· Environmental support and encouragement

· Tenacity to overcome the valleys

Mandated change is doomed to fail because at its best, it can only deliver compliance; and, change takes commitment.

	DISCOVERY/EDUCATION



OVERVIEW
T

he leadership group responsible for initiating the Business Improvement Effort must envision the benefits of high involvement, and build a common understanding of what this process will entail.  This sponsorship group will participate in an orientation process to begin understanding key concepts, theories, principles, roles, and responsibilities.


KEY CONCEPTS
Effective business improvement efforts require significant acceptance from all areas of the organization.  Early involvement and understanding builds commitment, enthusiasm, and acceptance.  Through the development of a shared vision, the sponsoring group defines the desired future state, the problems to be solved, the means for building organization commitment, and specifically clarifies the need for the effort.

The process should define broad outcomes and expectations.


EXPECTED OUTCOMES
The organization’s leadership group prepares a plan to initiate the Business Improvement process.  They will also select an analysis/design team.


MAJOR TASKS
· Understand socio-technical concepts and principles.

· Define leadership’s new roles and responsibilities.

· Develop a vision—purpose statement for the organization.

· Share socio-technical concept with other organization members to gain understanding and commitment.

· Develop your own organization’s Business Improvement road map and schedule.

· Develop analysis/design team charter. (See next section for chartering details.)

· Develop communication group charter with key roles and responsibilities.

· Kick-off process.
	FROM COP TO COACH



Understanding Our Coaching Roles & Responsibilities
L

eadership in today’s team based, high involvement environments demands new capabilities from all of us.  These six core competencies will help define the roles and responsibilities essential to coaching and leading teams successfully.


VISIONING
Visioning is the ability to build a positive description of what the future can become.  Exploring the possibilities while “raising the rope.”  The ability to balance success with the need and desire to move forward, continually improve—the “Kaisen” of tomorrow.  Competency areas for visioning are:

· Exploring possibilities and alternatives.

· Creating common understandings.

· Recognizing and defining consequences.

· Establishing and defining consequences.

· Establishing meaningful and stretchable targets.

· Creating/demonstrating a sense of urgency and a bias for action—The willingness to “Just Do it.”

· Staying in constant touch and harmony with those outside your team and organization.

· Encouraging innovation and creativity while demonstrating it.


ENABLING
Creating a learning environment that encourages thinking and enables individual team members to become the master of their own lives as opposed to dependent, non-thinking robots.  Core competencies include:

· Providing the conceptual and theoretical knowledge that enables thinking to occur.

· Allowing and supporting the development of the seven core processes essential to open systems thinking.

· Building relationships and trust between people and teams.

· Establishing team norms and standards congruent with organizational and growth values.

· Fostering trust and confidence by relating to others in an open and honest manner.

LEADING
Your ability to lead is directly related to how you construe your role.  View yourself as a leader, not a manager; concern yourself with the team’s basic purpose and general direction—be vision-oriented.  A message published in “The Wall Street Journal” by United Technologies put it well.


“Let’s Get Rid of Management”
People don’t want to be managed.  They want to be led.  Whoever heard of a world manager?  World leader, yes.  Educational leader, political leader, labor leader, business leader, religious leader, scout leader.  They lead.  They don’t manage.  The carrot always wins over the stick.  Ask your horse.  You can lead your horse to water, but you can’t manage him to drink.
If you want to manage somebody, manage yourself.  Do that well, and you’ll be ready to stop managing and start leading.  Competency areas for leading are:

· Leading based on principle and integrity.

· Creating new ideas.

· Directing the new trends.

· Being vision-oriented. 

· Influencing and guiding in direction, course, and action.

· Spending little time on the “how-tos” or the proverbial “nuts and bolts,” but rather with the paradigms of action, with “doing the right things.”

· Having as many questions as you do answers.

· Demonstrating courage and persisting despite opposition.

· Being real and vulnerable.

· Embracing mistakes and error without casting blame.


COUNSELING/CONFRONTING
The ability to respond to others appropriately, with sensitivity to their needs, feelings, and capabilities; to deal effectively with others in both favorable and unfavorable situations, regardless of status or position.  The ability to bring differences and conflict out into the open and model collaborative problem-solving and consensus-seeking behaviors.  Competencies in this skill area are:

· Demonstrating an acceptance of diverse views and behaviors.

· Initiating, developing, and nurturing relationships with others.

· Knowing what or which battles to fight.

· Willingness to address difficult issues in a straightforward manner.

· Listening for understanding before prescribing or judging.

· Keeping the ownership and responsibility with the individual or team, where it belongs.

· Striving for win/win solutions or outcomes.

· Looking for developmental areas versus corrective discipline/action.


COMMUNICATING
The ability to effectively, clearly present and express information both orally and in writing.  Competency areas are:

· Using appropriate eye contact, gestures, and body language.

· Being concise, neither too terse nor too wordy.

· Using appropriate vocabulary, grammar, and punctuation.

· Using appropriate voice inflection, modulation, volume, etc.


REASONING/LOGIC
The ability to identify, incorporate, and organize or comprehend the critical elements of a situation; to interpret implication of alternative courses of action and to evaluate factors essential to organizing, planning, and administrative type activities.  Competency areas are:

· Identifying obstacles or potential problems.

· Delineating problem definition—deviation from norm or standard.

· Assimilating the critical factors of a given situation.

· Reasoning

· Handling ambiguity and constraints.

· Organizing information in logical and rational formats.

· Identifying major milestones and planning appropriate action.

· Making sure processes are in place that take care of such administrative tasks as:

· Record keeping

· Scheduling of events

· Ordering supplies/materials

· Producing periodic progress reviews and reports

	PHASE 1 – AWARENESS
CHARTERING
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	CHARTERING


OVERVIEW
W

ith an initial understanding of what constitutes a Business Improvement process, your organization is now prepared to charter an analysis team.  This process continues to build commitment and understanding for the organization.


KEY CONCEPTS
Chartering is designed to officially sanction future work.  The process formally establishes legitimacy for both the process, and the group responsible for doing the subsystems (technical and/or social) analysis.


EXPECTED OUTCOMES
The charter provides a clear statement of what the analysis team will do, and how it will be pursued.  The charter establishes goals, parameters, boundaries, resources, timetables, etc.


MAJOR TASKS
· Define the organization’s Business Improvement purposes and processes:  what will it do for stakeholders, customers, and employees?

· Establish goals for process and establish linkage to strategy.  Target success indicators in quantitative and qualitative terms.

· Staff the analysis team and establish structure and reporting relationships.

· Allocate needed resources to include employees, budgets, administrative support, and consulting expertise.

· Establish process timelines to include starting point, check points, and ending points.

· Specify expected deliverables in terms of written reports, data, new designs/systems, and performance improvements.

	BREADBOARD ELECTRONICS
DESIGN TEAM CHARTER


T

he design team is chartered to design an organization that is responsive, flexible, and able to position B&B for success in the future.

Mr. B is the primary sponsor of the redesign effort and will serve as a resource to the team.  All information necessary for the team to reach its conclusion will be made available to the team.  

The team will be a cross-functional group consisting of members from all parts of the organization.  The team will complete these phases:

· Awareness

· Analysis

· Redesign

The team will be responsible for gathering and documenting this information.

At the conclusion of these phases, the team will implement the new organization.  This redesign should enable B&B to achieve its quality and quantity objectives while providing a challenging work environment where employees have the opportunity to learn and grow.  
The team will also be responsible for sharing their learning with the other members of the organization at the conclusion of each of the study phases. 

	PHASE II – SYSTEMS SCAN
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	PHASE II—SYSTEMS SCAN


P

hase II, Systems Scan, allows people in teams to see the appropriate fit and balance needed for higher levels of performance.  Looking at the way the current organization is operating gives us a starting point for understanding what needs to be changed—and what needs to be left alone.  It is a critical phase to see both the details of how the organization “breaks down” into its smallest parts, and how the parts “add up” to create the “whole organization.”  The best way to “see” an organization is to draw a picture of it.  A picture gives a total impression in everyone’s mind of how the parts line out and affect each other, and the results they collectively produce.

The Systems Scan is a picture that the analysis team draws, showing:

· What the organization produces—its end result, products or outputs.

· What feeds the organization—its inputs.

· How the organization deals with important external demands and expectations, customers, and stakeholders in the environment—those outside the company who use what it produces, provide what it takes in, or otherwise affect the conditions of survival for the organization.

· Why the organization exists and how it will adapt to meet the changing needs of those who the organization serves—the identity and purpose of the company, its core business distinctiveness and willfulness.

· Where inputs are changed or transformed into outputs that customers buy—the product or service “in becoming” (The Technical System).

· How the people who work here feel about the company—work roles and involvement, relationships with co-workers and management, communication, compensation, opportunities for skill/career development, etc. (The Social System).

The systems scan creates a picture or “model” of the actual organization and compares it, system by system, to the characteristics of a high performing organization.  In this way, unsynchronized systems, variances in processes and misaligned organization structures will stick out.  People gain understanding to know where to unite their energy and what parts to focus on for the whole organization to achieve its purpose.

	SYSTEMS SCAN



OVERVIEW
T

he “system scan” allows the work unit to examine customer needs and requirements, trends affecting the organization, and examine the organization’s position relative to competitors, unions, families, and communities, etc.  This defines the organization in system terms.


KEY CONCEPTS
Organizations exist with the support and consent of the larger environment.  Systems Scan allows us to understand the environment’s demands and how the organization presently deals with those.  Successful organizations have learned to look at the environment and adapt to meet ever-changing needs.


EXPECTED OUTCOMES
The chartering and analysis team will collect data about the organization’s stakeholders and customers to understand their impact.


ANALYSIS TEAM TASKS
· Identify and list the organization/work unit’s major stakeholders and demands.

· List the opportunities provided for the organization in this business environment.

· Identify those values essential to fulfilling the mission/vision.

· Develop the organization’s purpose statement and key outputs and characteristics.

· Define the organization/work unit’s input-output boundaries to determine scope of the technical system.

· Present scan data to the rest of the system for feedback, discussion and revisions.

· Establish quantifiable objectives and measures which clarify if and how the organization’s purpose and values are being met.

	BREADBOARD SCAN

	Inputs 
	Input Boundary
	Input Characteristics



	Output
	Output Boundary
	Output Characteristics



	Stakeholders
	Stakeholders Demands



	System Associates
	Associate Values & Expectations



	Objectives
	Measures



	Vision/Purpose

	Mission



	Philosophy





	DEFINING SYSTEM PURPOSE
Some Criteria for Writing Mission & Philosophy


	CRITERIA FOR MISSION
· Simple, easy to remember
· Describes “Distinctive Competence”

· Singular:  One Aspect Emphasized
· Relevant, realistic (not a slogan)
CRITERIA FOR PHILOSOPHY
· Limited number of tight statements
· Can be tested against behavior
· Willing to make public and alive
· Useful as design criteria
CRITERIA FOR VISION/PURPOSE

· “Unattainable,” but can be pursued
· Specific enough to see it being pursued



	DEFINE QUANTIFIABLE OBJECTIVES 

In Pursuing Purpose


	CRITERIA
· Can be accomplished
· Each is a single, specific end result
· Accomplished by a specific date, or within a specific time
Long-Term
=

Objectives
Short-Term
=

Goals
· A maximum “return” in dollars, hours, etc.
· Consistent with purpose
· Technical objectives consistent with mission
· Social objectives consistent with philosophy




	KEY MEASURES

Define Current Key Measures


	THIS IS AN OPPORTUNITY FOR AN INITIAL BALANCING OF THE SCAN INFORMATION TO THIS POINT.

BY NOW WE HAVE THE FOLLOWING:
· An understanding of our inputs and outputs
· An understanding of our ownership boundaries
· An awareness of our stakeholders and our environment, those to whom we will account for our activities
· A list of the specific objectives we expect to accomplish
· A specific and guiding purpose and philosophy on which to focus
IN ORDER TO SUCCESSFULLY MANAGE OUR ACCOUNTABILITIES, WE MUST IDENTIFY THE KEY MEASUREMENTS WHICH WOULD DEMONSTRATE SUCCESSFUL...:
· Transformation of our inputs into outputs
· Fulfillment of our stakeholder’s needs and expectations
· Growth and improvement in each area



	TECHNICAL SYSTEMS ANALYSIS

Understanding the Product in Becoming
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	TECHNICAL SYSTEMS ANALYSIS


T

he purpose of technical systems analysis is to aid understanding of how inputs are converted into outputs, thus being able to identify and control key variances where they occur.  The technical system is defined in terms of the “product in becoming.”  This means looking at inputs taken in from the environment and analyzing how the organization transforms them into outputs wanted by the environment.

The variance matrix is a tool the analysis team will use to see the conversion of transformation process all at once—in a way that everyone can “wrap their minds around” what is happening.  It becomes a picture for everyone to understand and build a common language from which to work.

Often the conversion process is very complex.  We can best comprehend this complexity by breaking the input changes into chunks.  When these chunks have made a significant transformation we identify this as a “state change” or “unit operation.”  Defining work in terms of unit operations enables people to look at the whole conversion process that really produces the product.

Environmental changes and conditions have an affect on the final product, and may occur at any place in the conversion process.  These variances have to be identified and controlled at the source, if we are to maintain the stable system and quality specifications in the product.  A variance is a deviation from the normal, expected or average state of the throughput.  In the increasingly chaotic work environments of today, no manager can predict where variances will occur.  Real effectiveness occurs when all employees are able to stand back and appreciate the complex and ever changing shape of how multiple forces work together.  Technical analysis helps to give us that capability.

	TECHNICAL ANALYSIS


OVERVIEW
T

he analysis team performs a study of the technical transformation (work) system to map out what happens as inputs are converted into outputs.  This analysis includes a description of the technologies, methods, processes, and procedures used to produce the goods or services.


KEY CONCEPTS
As inputs come into contact with the technical system, changes in state occur.  Through a process of variance identification, we identify key deviations that can happen as these inputs become outputs.  “Process,” a noun, comes from the Latin “to go forward.”  It is a noun, but it represents continuity.  We use the term “process” to represent what happens to the inputs as they become our outputs.


EXPECTED OUTCOMES
Through this technical analysis we put the producing process in “human scale.”  Understanding is created in terms of what goes on, and what can go wrong in the producing process.  Through development of a variance matrix and variance control chart, the analysis team generates understanding of what needs to be controlled through the design process.


ANALYSIS TEAM TASKS
· Clarify input-output boundaries for the conversion process.

· Group the conversion process into state changes.
· Describe the conversion process in terms of variances.
· Develop a variance matrix to identify key variances.

· Develop a key variance control table to understand variances and how best to control them.

· Create a list of key variance prevention ideas.

· Present conclusions to the organization, review feedback, input, and discussion.
	TECHNICAL ANALYSIS
Understanding What the Analysis Does


	THE TECHNICAL ANALYSIS WILL
· Depict unit operations of the conversion process
· Map the systemic interrelationships among variances in the throughput
· Identify key or critical variances that have a significant impact on quality, quantity, and cost
· Develop an understanding of current processes and systems used to control key variances
· Develop alternative plans, processes and designs for better controlling key variances



	UNIT OPERATIONS 
Unit Operations Identify State Changes in the Transformation Process


	A Definition:
Unit operations indicate a completed change of state in the transformation of the product.
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	THE VARIANCE MATRIX

A Systems Approach to Defining the

Core Transformation Process


	DEFINING THE TRANSFORMATION PROCESS

FROM INPUT BOUNDARY TO OUTPUT BOUNDARY

· Define unit operations
· List variances, in order
· Identify variance relationships
· Develop criteria for key variances
· Identify key variances
· Summarize major findings/trends



	KEY VARIANCES 
A Process for Identifying the Vital Few 


	A Definition

Key Variances are the critical few 

with the most impact on

 quality, quantity, or cost of the output.



A KEY VARIANCE MAY AFFECT:

· The output directly

OR

· Impact on many other variances

OR

· Impact other variances across unit operation lines

OR

· Have a major impact on the key variances
	Key Variance control is the

central issue in organization design




	VARIANCE CONTROL 
A Process to Define Current Systems for Variance Control


	HOW TO CONTROL YOUR CORE 

PRODUCING PROCESS
· Pick ONE key variance
· List where the key variance...:

· Occurs
· Is initially observed
· Is finally controlled
· Who’s (roles) involved in controlling key variance
· What activities are involved in controlling the variance—including information & sources
· Discuss trends, observations & findings
· Brainstorm potential social & technical changes possible to better control



	BREADBOARD

Unit Operations
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PHASE II—

SOCIAL SYSTEMS ANALYSIS
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	SOCIAL SYSTEMS ANALYSIS
Understanding How We Grow While 

Controlling Key Variances


S

ocial Systems Analysis looks at who talks to whom, and about what.  It examines the work related communication among people in the enterprise—how communication occurs, how decisions are made, and how individual needs are addressed in the process of work.  Understanding the throughput, or input conversion process in the big picture, we next need to understand a person’s role in the creation and delivery of the product-in-becoming.  A person’s role is defined by their behavior, in relation to others, not by formal job descriptions.  Social analysis is a way of mapping patterns and content of communication among people.  It is also an examination of the degree of collective involvement people have in the core producing process, and the conditions that exist for sustaining quality of work life.  Most organizations leave the quality of work life to chance.  High performance organizations consciously design appropriate patterns to create it.

People are central to our ability to control variances.  They take the technology and adapt, improve, and flex it to the changing environment and demands.  It is critical to look at the ways people talk about variances, as well as the skills and abilities they bring to deal effectively with them.  People come to the organization with their own sets of skills, needs, interests, and expectations, all of which have to be designed into their work if their best creative effort can be applied to variance control.  Roles found to be central to that point in the process where key variances occur are called “focal roles.”  These “focal roles” have significant impact on the process and the product due to the fact that they can bring the key variance into control or leave it unchecked.

Identifying role interactions and communication patterns where key variances occur is the work of the analysis team at this phase.  Once this is done, the team will examine the ability of the existing social system to provide people with the freedom to:

· set and attain performance goals

· adapt to the external environment

· integrate the feelings and activities of people

· attend to long term development and individual needs
	SOCIAL ANALYSIS


OVERVIEW
T

he analysis team does a social system analysis by examining the current and needed interactions to control key variances and react to external events, to maintain internal stability, and to plan for the future.  This includes examination of interactions within, across, and outside the work environment.

KEY CONCEPTS
Creating a system that controls key variances and produces whole jobs is a key objective of the social analysis.  Through this process we map the interactions currently in place and those needed in the future to improve Goal attainment, Adaptability, Integration, and Latency (GAIL) within our technical control system.

EXPECTED OUTCOMES
The social system holds the key to the organization’s long term survival.  Through this process we seek to regulate our technical system, control variances, and improve quality of working life for employees.

MAJOR TASKS
· Complete Variance Control Table

· Analyze focal role interactions for each key variance

· Identify the knowledge/skills required to control variances at the source

· Generate future organization requirements and ideas for improving

· 
Ensure long-term stability through the development of a long-term integration education process

	THE GAIL FUNCTIONS



The Four Essential Elements
to Survival & Growth
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oal accomplishment & attainment:

Focus on controlling key variances includes setting targets, tracking, measuring, evaluating results, and trouble/problem solving.
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dapting to our environment:

Focus on responding to external/outside demands.

Includes customer changes, vendor problems, community emergencies, regulatory actions, etc.
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ntegration with our system:

Focus on internal relationships within and between individuals and teams.

Includes meetings, team sharing inclusion, respect, maturity & affection.
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ong-term growth & development:

Focus on developmental action today for the sake of the future.  Includes 
selection processes, training & development, career planning research, 
capital expenditures, etc.



	QUALITY OF WORKING LIFE



The Four Essential Elements to 


Individual Satisfaction
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	PHASE III—SYSTEM DESIGN/REDESIGN
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	PHASE III—REDESIGN


P

hase III, Redesign, is the time to put all of the system understanding and information together to create a new organization.  Designing for performance means consciously conceiving a new organization by those who know, and who want to change and improve.  Designing for whole systems capability means returning to the primary purpose of the organization and asking, based on the social and technical data gathered, what needs to be changed and how.  Analysis requires structured, critical thinking.  In contrast, the design process requires creative thinking.  New patterns of working require new patterns of thinking, or a higher quality of thinking.  In exploring critical and creative thinking, several conditions help in this design process.

Living in the Medium—being well grounded in the work environment, knowing how the processes work or fall short, being in touch with the real people while still being able to think about how things could, should, or might be.

Spontaneity—being open to flashes of inspiration as you ponder a new awareness, being willing to allow the synapse or coming together of seemingly unrelated ideas or concepts within your mind and having the courage to let these insights flow unobstructed into the context of the meeting, being carefree enough not to expend energy protecting your ideas, yet bold enough to keep thinking, expressing, and sharing thoughts with the group.

Multiple Medium Management—being able to respond to the awareness that individuals process information and ideas differently, from different sensory bases and explore those mediums.  Using symbols, drawings, flow-charts, words, speech, hands-on work, or other opportunities within the group to expand the base of understanding, open the channels of creativity, and translate the inspirations into actionable plans.

The quality of design which the Design Team desires will not likely occur in the first pass.  The initial design will continue to change and evolve over time.  An innovative and practical work system design is the goal.  The Design Team will look at:

Creating the Ideal System—gaining consensus on a constraint free “pie-in-the-sky” design.

Create the Optimum Design—test the ideal system against the major learnings of the analysis—its ability to control key variances (technical system) and satisfy social relationships and quality of working life (social system) better than existing designs.

Create the Working Design—test the design against socio-technical design criteria and purpose to arrive at the “best choice.”
	PROVISIONAL ORGANIZATIONAL DESIGN 



OVERVIEW
M

ost existing organizations were initially formed to provide a specific product of purpose, but as they grew and the environment changed they became managed and reorganized to solve problems, control technology, monitor people and become “big.”  With our analysis done, we are now ready to focus on that specific purpose and create a new organization, not based on the old one, but based on the real needs, focus, and controls necessary to meet that purpose. 

KEY CONCEPTS
By using the talents of those who know the organization in system terms, and are motivated to change the system, we create a totally new organization.  Out-of-the-box thinking is encouraged.  Free wheeling alternatives are encouraged.  The team focuses on optimizing the technical and social systems in order to attain the desired future state.  Key design principles developed by Albert Cherns guide development of the new organization.


EXPECTED OUTCOMES
The team will develop a range of alternative organization designs which will meet the demands of the key stakeholders, control variances, and provide meaningful work for employees.

ANALYSIS TEAM TASKS

· Define a set of design standards/principles critical to this organization.

· Brainstorm a list of alternative designs to control variances and provide for social system needs.

· Test the design alternatives against design principles, variance control, GAIL model and quality of working life requirements.

· Select a “best choice” design and outline the roles and responsibilities needed in the new organization.
· Decide what support system changes; i.e., structure, information, decision making, boundaries, technical, reward system, and training requirements exist to ensure success of the design.
· Review new design with organizational leaders and other key stakeholders to gain approval.

	JOINT OPTIMIZATION



A Process for Getting More Than the Best


From Both Sub-Systems
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PURPOSE DRIVES DESIGN
A Non-Linear/Synergistic Process

of Joint Optimization


NEW UNDERSTANDING PRODUCES

NEW ALTERNATIVES
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	DESIGNING 
WHOLE SYSTEMS FITNESS
Some Criteria for Whole Systems Design



10 KEY DESIGN PRINCIPLES
1. Compatibility of design goals and processes
2. Minimum critical specification
3. Variances control at origin
4. Boundaries that aid sharing
5. Information flow to point of action
6. Power & authority to organize one’s work
7. Multi-discipline teams & individuals
8. Support systems are congruent with design
9. Transition process demonstrates the new way
10. In completion—the need for renewal
	TEN KEY PARADIGMS
Building an Understanding


I

n making the journey toward high performance, leadership needs to recognize the transitions both individuals and the organization need to make.  The following descriptions show the movement from a closed machine age paradigm to the new open systems model.


CLOSED MACHINE AGE
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Adversaries

Individual, Win/Lose

Tall, Autocratic

Optimize Technology

Job/Function Focus

Dependency

Safety & Comfort

Control

Certain, Firm, Stable
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People as Expendable

Fear/Distrust


OPEN SYSTEMS
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	PHASE IV—IMPLEMENTATION
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	PHASE IV—IMPLEMENTATION


P

hase IV, Implementation, is the point where the current organization begins to transform into a new organization based on the principles of high performance.  For a new design to be successful, there needs to be understanding, ownership, and commitment to its success by a large majority of people impacted by the design.  It is critical to involve as many as possible, as deeply, and as early as possible.  It is their active and visible involvement that builds the common shared understanding and the ownership required to implement and adapt.

This transformation also requires strategic and tenacious leadership.  A leadership willing to set an example by transforming itself, build processes to involve those impacted by the changes, patiently guide people through frustration and confusion, and tirelessly champion efforts to build system integrity among the new principles.

The pace and specific path an organization chooses for implementing the new design are often driven by the needs and culture of the organization and its stakeholders.  Questions come from throughout the organization.  Are we going too fast?  Too slow?  Do we have enough detail?  Too much?  What are our new boundaries?  What is really changing?  There are no absolute “right” answers.  The key is in developing effective team and leadership processes to integrate and balance the needs of the organization, stakeholders, and employees.

The “Performance By Design” implementation process focuses effort in the following areas:

· Clarify, prioritize, and estimate time-tables for key steps in the implementation of the design.

· Clarify and develop key system processes within the leadership group.

· Clarify and develop key system processes within each work team.

· Measure and account against the organizations new objectives.

· Identify, analyze, and redesign key support systems so that they are congruent with the new design’s principles.

This is where the dream and the architecture of a new organization move from the paper and the mind onto the shop floor and become tangible.

	IMPLEMENTATION


OVERVIEW
W

e have created the intellectual design; next is the physical roll-out or implementation phase.  Success in implementation depends on large numbers of people understanding, supporting, and taking ownership for its success.


KEY CONCEPTS
Change comes with costs:  lack of stability, emotional stress, defensiveness, fear and longing for the past.  In order to minimize these:

· Involve as many as quickly as possible.

· Provide leadership by totally and continuously demonstrating commitment.

· Measure, measure, measure, key result areas!

· Inform often on results and problems.

· Continuously redesign, refine, improve.


EXPECTED OUTCOMES
A swift implementation of the new design that demonstrates improved business results and quality of work life improvements.


MAJOR TASKS
· Clarify, prioritize, and estimate time-tables for key steps in the implementation of the design.

· Clarify and develop key system processes within the leadership group.

· Clarify and develop key system processes within each work team.

· Measure and account against the organization’s new objectives.

· Identify, analyze, and redesign key support systems so that they are congruent with the new design’s principles.

	PLANNING THE CHANGE


F

rom the design process the organization has the following new information to integrate:


Mission and Vision


Values and Principles


Understanding of Customer Demands


Goals and Objectives


Measurements


Understanding of Key Variance Control


Provisional Design focused on the control of variances


Understanding of Key focal roles and necessary interactions


Expected benefits and enhancements from the design

All of this information needs to be “rolled out” to the organization in a way that builds both understanding and ownership.  Each of these items may be sub-divided into specific information or changes which must be made and skill development which may be required in order to implement.  The design team now has the task of taking these “building blocks” of the new design, clarify them, prioritize them, and develop a time-table consistent with the ability of the organization to implement the new while maintaining production.  

This can be a fairly straightforward part of the process.  A Critical Path or PERT chart can be treated and reviewed with all employees involved, then adjusted based on their inputs.  This should identify time targets for the implementation of principles and the development of processes, but should not be so detailed that it is limiting to the teams making the process work.

	DEVELOPING PROCESSES


T

ime targets for skill and process development by the teams should also be made.  Though in this, the teams should have the major responsibility for setting the targets.  The new design will focus the activities of people in a new way, and synergies occur through the development of effective process development by these newly formed groups, teams, councils, etc.

The first group to clearly identify and develop effective processes to achieve the objectives of the new design must be the new leadership groups.  In many cases, they are the groups most resistant to finding or scheduling time to develop these processes.  These groups are generally composed of highly skilled, broadly experienced, and educated professionals who have built their career on their initiatives, abilities, styles, and personal commitment to achieve.  The new design may seem to limit their opportunity to act with autonomy, speed, or authority since they may share leadership over a broader scope of work, but with different individuals.  If they will work together to clarify their strengths and use them, to open their perspectives and own them together, and build concise group processes to deal quickly, expeditiously, and accurately together or individually (depending on the needs) they can avoid the pitfalls of tedious meetings, failures to decide, and unresolved frustration.  

As other groups come together to meet the new design, they must begin building their own, specific and unique team processes.  They are unique since these processes are based on the integration of people, and since every group that forms will have unique individuals in it, their processes will be distinctive.  This approach is the key to building real ownership in “process.”  

	KEY PROCESSES


T

he open systems model and principles used by Performance by Design to create this new design identifies the following key processes which must be developed by each team in order for them to effectively focus their energies, perform efficiently, and renew themselves.


TEAM FOCUS PROCESSES
The first step in developing high performance work teams is work team formation.  Even though the development of all seven core processes is necessary for the team to be fully formed and functioning, the two primary processes which differentiate this stage are Purposing and Environmental processes.  

Purposing Processes—which clearly identifies the reason the team exists within the organization, their objectives, their minimum standards and values, and clearly identifies how they will assess the alignment of their actions and outcomes with this purpose on a continuing basis.

Environmental Processes—through which the team surveys, influences, and stays in harmony with the needs and demands placed on it by its customers and stakeholders.


TEAM PERFORMANCE PROCESSES
High performing teams “produce.”  They effectively transform inputs into outputs by using well designed and clearly understood team processes.  These core processes are identified as the “Technical,” “Social,” and “Control” processes.  

Technical Production Processes—by which the meaningful work required by the team’s purpose and objectives gets done.  The processes developed by the teams insure that necessary resources are available—equipment, facilities, money, and so on—and establishes the minimum critical specifications for safe, efficient, and compliant operation in pursuit of its primary output.

Social Processes—which clarify and formalize how the group will interact and work together efficiently, resolve conflicts, make decisions, and organize themselves for effectiveness in the following areas:



Goal Attainment



Adaptability



Integration



Long Term Development 

Control Processes—that clarify how the team exercises “self” controls, leadership, organization, and analysis to ensure that variances are controlled, guidelines observed or effectively improved, and values maintained. 


TEAM RENEWAL PROCESSES

High performing teams continually grow, develop, and renew.  First, they recognize that the individuals within the team are the sole source of competence, innovation, creativity, spontaneity, and vitality. 

Second, the team must be in constant, visceral contact with its environment, its customers, competition, regulators, etc.  But more than just being in contact, the team must continually adjust its processes and products to match the ever increasing demands of this environment.  High performing teams maintain growth, competitiveness, and hope for the future through effective individual and feedback processes.
Individual Processes—developed within the team to insure that the needs, interests, expectations, and development of individual team members are identified, recognized, satisfied, and integrated in the needs of the team.

Feedback Processes—which provide a mechanism for the collection of data about team results, assess the data, and make adjustments to the team’s other processes to continually improve, develop, innovate, and adapt.

	SUPPORT CONGRUENCE


H

igh performance systems need social and technical support to reinforce the behaviors and processes which the organization is designed to achieve.  If, for example, the organization is designed on the basis of group or team operation with team responsibility, a pay system based on individual members’ span of control would be incongruent with this design.  

This principle applies to much more than pay systems.  Systems of selection, training, conflict resolution, work measurement, accountability, safety, research, performance assessment, timekeeping, leave allocation, maintenance, promotion, and separation can all reinforce or contradict the behaviors and results that are desired.  These systems are not separate functions outside of the socio-technical design (like the departments of more traditional organizations), but should be integrated with the design, seamless and congruent with the focus and desires of the organization while providing the knowledge, skills, abilities, and critical resources necessary to drive high overall performance.  

Socio-Technical designs are focused on the core transformation of specific inputs into specific outputs.  The transformation of the product and the manner in which the materials, people, and environment are organized and responded to by the organization demonstrates how effective it is in achieving its purpose or reason to exist.  Support systems demonstrate their effectiveness by supporting, not detracting from this core transformation.  They must support, not direct, the manner in which the organization responds and meets its purpose.  Effective support systems share responsibility for the transformation process and are accountable for the results of the organization —not just their function.


EXISTING IN SUPPORT OF A PRIMARY SYSTEM
Organizational structures have traditionally thought of the organization in terms of “line” and “staff” functions.  However, it is possible to think of everyone involved in the organization as “aligned” or in-line with the central purpose.  In fact, if the activity they perform is not in support of this purpose, then why are they hanging on the organization.  

As we try to view the organization in this way, Peter Senge suggests we look at the system as a “circular” process.  If we combine the Open Systems Model with this thinking, we get a model similar to the one on the next page.  Inputs are connected to Outputs through a transformation process which is connected back to Inputs through our feedback loop.  Our purpose is visionary and never completely achieved.  It sits outside of the loop and asks us to reach forward and assess our outputs and processes to continually improve.  
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Within the primary system loop we have created, there are support system loops.  Each support system connects to the primary transformation or feedback line, and as noted by the arrows, is congruent when it aids these lines in being more effective.  If the support system attempts to inhibit, control, or go against the flow of this line, then it causes a “drag” on the system, conflicting with its progress toward purpose.


“Systems of social support should be designed to reinforce the


behaviors which the organization structure is designed to elicit.”










—Dave Felten
These systems are not functions or departments, though many organizations still assign the work to a department.  For example, a TPM (Total Productive Maintenance) support system is generally organized by insuring that the “in-line” teams have the skills and expertise necessary to perform the majority of the maintenance work as an integral part of producing and controlling product variances.  The system need not have any dedicated, separated, non-line team employees, but be very effective in accomplishing the need of equipment repair.  Another system may have a “core” of maintenance specialists needed to meet the support needs along with direct ties to the in-line groups.  Effectiveness is not determined by whether employees are dedicated to a support group, or all contained in the in-line groups—but is determined by the results it achieves in the overall accomplishment of objectives and purpose of the primary system.  Another example might be employee selection.  Traditionally, we set up a Human Resources Department to hire people, and of course, to take care of all the other things having to do with this “people” management we had to do.  Even though this department’s stated objective was to hire the right, or best people, often they are seen as the “controllers” of the selection process rather than a support to the group which needs the people.  As a support system, there may or may not be people assigned to work separately on the selection process, but the group which is in need of additional workers is involved with the recruiting, selection, and integration of the workers into their process.  The support system they are a part of creating is designed and controlled in congruence with the group it is serving.


KEY SUPPORT SYSTEMS
Identifying the support systems needed by a primary system varies for each organization.  Many systems will exist without actually being “identified” as a separate system.  They will grow out of the group’s need to accomplish, control, measure, or interact in the performance of their purpose and objectives.  A good way to approach this would be to ask “what is our system or processes for accomplishing the following?”

· Sharing information

· Assessment selection and retention of new employees

· People development 

· Justice and conflict resolution

· Accountability 

· Technology/Capital

· Recognition (Intrinsic)

· Reward—base and performance pay (Extrinsic) 

· 
Measurement 

· Loss control

· Work area cleanliness

· Equipment maintenance 

· Quality/ISO certifications

· Demand forecasting

· Equipment buying

· Work scheduling

· Innovation and creativity

· Consumer/Customer feedback

The list goes on.  But following a quick check of what systems we have in place, we should then do some of the following:

· Clarify our organization’s purpose and objectives

· Benchmark each system against the purpose and objectives.  Are they:

· Strongly aligned with the purpose and objectives

· Weakly aligned with the purpose and objectives

· No apparent tie from the system to our purpose and objectives

· Identify the critical few systems which need our attention, and begin to build a process to align them with our system  

There is no organization (primary system) in which the support systems are perfectly aligned with its purpose.  This is a continuous process, where as we grow and change, the past solutions no longer fit.  Our main opportunity is to be continually open to the incongruencies we and others observe in our systems, and dedicate ourselves to helping them fit for tomorrow.

	PHASE V—RENEWAL
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	PHASE V—RENEWAL


P

hase V, Renewal, is the time to take a step back and look at what has been created in all of the other four phases.  This is a process of auditing and evaluating what has been done—and doing it all again.  Organizations are human inventions.  The Performance By Design™ process allows them to be continuously reinvented, reassessed, and renewed.  All of an organization’s interdependent parts must be examined, redefined, and integrated for the best fit.  The purpose here is to fine tune the organization’s capacity to match smooth internal workings with the external environment’s many changing needs and demands.  It’s a matter of survival.  Organizations that develop their own processes of renewal in place will survive and grow.  If an organization does not pay attention to trends and opportunities, it risks staying in one place while the market environment moves on without it.

The renewal process will become easier for those organizations committed to developing individual worth—not because the task of renewal becomes easier, but because the capability of people to do it increases.  Renewal involves measurement of capability in all of the Performance By Design™ phases and sustaining on-going capacity on three fronts:

· Individual Maturity—Getting older does not necessarily mean we are maturing and developing.  Individual development occurs at all stages of our lives, and is especially apparent when we put ourselves in challenging and threatening situations.

· Team Growth—Teams begin to assume functions traditionally done by supervision.  They grow from dependency on others to true interdependence between team members and other teams.

· Organization Maturity—The organization as an entity has a need to renew the processes of working towards its purpose, and doing that in a collective rather than individualistic way.  The challenge here is to adhere to principle centered leadership rather than crisis centered management.

It is through continuous feedback against design principles of performance that the organization gets better and better, and individuals in teams become responsible for the commitments made since the last review.
	REDESIGN



OVERVIEW
E

dward Deming stated, “There’s no law that says anybody has to improve.  It’s all voluntary.  It’s only a matter of survival.”  The design “principle of in completion” recognizes that the design process is never complete.  Redesign and implementation signal a beginning, not an end.  The assessment of stakeholder needs never ends, nor will the need to continually renew.


KEY CONCEPTS
At the heart of renewal is continuous feedback.  To understand what needs to be done, we need continuous feedback from both internal and external sources.  There is a strong need for a data collection system to discover mismatches with customers, stakeholders, and technology.  And the organization must encourage people and create a mechanism to continually update the technical and social systems for mission/vision/value attainment.


EXPECTED OUTCOMES
Redesigned organizations are dynamic human inventions that need and deserve to be continuously reinvented, reassessed, and renewed.  Maintaining “fit” between all the interdependent parts requires examination of internal and external changes and demands.  People in the organization must constantly assess these and make design changes as required.


MAJOR TASKS
· Establish tracking/measurement systems to gauge fit between business performance and stakeholder needs.

· Design and implement new performance measures to evaluate renewal requirements.

· Establish a system to review data and make changes.

· Build strategies to integrate changes from a whole systems perspective.

· Develop implementation plan and assign responsibilities.

	LINKING UP WITH QUALITY


A Process for Fitting TQM Techniques


with Sociotechnical Design

S

TS has become a way for employees and managers alike to understand their own work system in a new way, and then to redesign its structure, its job and work design, its technology, and sometimes its physical space.

STS thus provides a focus for participation in the major decisions as well as in their implementation.

This differs from management fads such as “job enrichment” or “quality circles” or “management by objectives” which provide a clearly structured solution for implementation.  Involving non-management employees in fad programs asks them to implement the solution, but does not invite them to question the need for it to begin with, or to decide on the response to that need.

STS has contributed to organizational effectiveness in North America for over two decades.  This impact has been steady, and the effects on productivity, quality, cost, and satisfaction are considerable.

STS has been applied to a great many industries.  Its major successes have been in process industries and manufacturing.  Its application to service systems, professional, and knowledge work has proved effective and will continue to do so, especially in the private sector.

The long-time institutional and academic support for STS assures its continued development and application.  During this time many management fads have come (and many of those have since gone).  The STS approach has aided the application of many of those management remedies and it has survived.

STS provides a holistic approach, an emphasis on purpose and product, and an advocacy for people and their values.  Its systemic focus and attention to structural and technical change assures the continued development of STS.

The revival of U.S. manufacturing interest in quality dates back to the early 1970’s when the Japanese applications of America’s W. E. Deming, J. M. Juran and others began receiving publicity here.

That work emphasized the use of statistics for understanding flaws or errors, as well as having employees meet together in “quality circles” to discuss improving quality.  Both the focus on quality “levers,” and the use of employee “discussions” were consistent with STS methods and intentions, although the quality management methods were never a substitute for the larger system view rendered by STS.

Total Quality Management (TQM) was introduced in the late 1980’s by the U.S. Defense Department as a template for management in the acquisition of military contracts by vendors and manufacturers.

The TQM template contains two elements, statistical process control and large-scale employee participation.  It has not taken long for the recently emergent TQM institutes to embrace STS as a methodology for realizing the best effects of the template.

THE APPLICATION OF STS CAN ENHANCE THE POTENTIAL

OF TQM IN SEVERAL WAYS

First, STS provides the vital ability to distinguish which aspects to collect statistical data for charting.  Statistical Process Control (SPC) training usually advises the learner to apply a logical approach called “Pareto Analysis,” or the “80/20 rule,” which relies on the identification of a short list of items (the 20%) which account for the highest values problems (the 80%).  The result is often a hasty and ill-formed “skimming” of serious problems which may leave more inter-related and obscure issues undiscovered.

Ironically, many organizations using SPC chart more variables than employees can appreciate all at once, and the result is to dilute the significance of the important variables in favor of more trivial ones.  STS technical variance analysis provides a way to carefully reveal the small set of truly important variables to chart using SPC (including Pareto) techniques.

Second, STS provides a rationale to restructure an organization for greater effectiveness and higher quality of working life.  STS emphasizes the product of the enterprise which is delivered to and enjoyed by its primary customer.

Many TQM programs urge managers and employees to identify numerous customers, many of whom are inside the enterprise—“internal customers.”

Although it is important to pay attention to others “downstream” in the production process, identifying them as “customers” leaves unquestioned the boundaries between them.  These boundaries between departments and functions define the provincialism and closed-mindedness of functional “stove-pipes.”

The STS focus on product and external customers defines those producing the products as “partners” in the process, reducing the need for internal boundaries and permitting consideration of consolidation and changes in organizational structure.

Third, TQM is undertaken by training, leadership, and participation, alone.  STS requires these as well, but its main effect is to inform managers and employees about effective changes in structure, technology, physical space, jobs, and procedures.

There is ample reason to use TQM (and quality-enhancing programs like it) within the framework of socio-technical systems methodology.  With appropriate changes, guided by STS, an enterprise can truly make the most of a seriously supported TQM program.


QUALITY AND MANAGING PARADOX
In coping with chaos, managers find they face at least six conditions of paradox:

· The need for high-specialized and high-generality of work roles—“the cost of quality” paradox is tied to this in effective quality programs, since quality improves as the number of inspectors decreases.

· The organizational need for loose-tight coupling.

· The need for leadership continuity and leadership change.
· The need for deviation amplifying and deviation reducing processes.

· The need for expanded information and inhibitors to information overload.

· The socio-technical design paradox of joint optimization.
TQM only addresses the organizational paradox of “cost of quality.”  For many years, conventional wisdom held that increasing product quality would cost more because of slower processing (to be more careful), and increased inspection staff.  Now, of course, managers realize the savings of “doing it right the first time,” and the increase in consumer loyalty from high quality goods.  But in this sense, TQM is a one-dimensional approach to organizational improvement— it lays no claim to addressing purpose or paradox beyond “high quality.”  STS does.

	SPC



An Illustration of How STS Design Systems


Can Use Statistical Process Control Techniques


for Key Variance Control

·  Identify key variance to be controlled
· Identify key variance participants, assemble and charter variance control design team
· Select appropriate SPC technique to track variance (examples):

· Frequency tabulation
· Control charts
· Process flow diagrams
· Line graphs
· Run charts
· Check sheets
· Determine data collection process
· Time periods, intervals
· Specific standards, items you want to track
· Method and format for tracking
· Collect data
· Analyze data utilizing SPC or other forms of analysis to determine causes for key variance deviations (examples):
· Pareto
· Cause & Effect enumeration
· Histograms
· Develop corrective actions that reduce or eliminate key variance deviations
· Implement and continue to track and measure progress for continuous improvement
	SPC
KEY VARIANCE CONTROL


 SEQ CHAPTER \h \r 1KEY VARIANCE:

LOCATION OF COMPONENT #13
DATA COLLECTION:

FREQUENCY TABULATION
	 SEQ CHAPTER \h \r 1
	FREQUENCY OF OCCURRENCE BY PRODUCTION round
	TOTAL

	TYPE OF COMPONENT
	1
	2
	3
	4
	

	CAPACITOR
	
	
	
	
	5

	LOW RESISTOR
	
	
	
	
	17

	HIGH RESISTOR
	
	
	
	
	2

	ULTRA HIGH RESISTOR
	
	
	
	
	3

	DIODES
	
	
	
	
	3

	TOTAL
	8
	8
	8
	8
	30


ANALYSIS:

PARETO ANALYSIS
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	“MY OWN ATTITUDES HAVE 
CHANGED TOO”


Terry Gerber is the Grocery Warehouse Manager for the Seattle division of Safeway Stores.

In his own words, Gerber reflects on the changes he has seen is his people, and in himself since the re-design of his organization into self-managing teams:
I

n the year and a half since we began the process, I’ve noticed a definite shift in attitudes.

For example, team members have begun taking responsibility for the decisions they make— and that’s new.

In the past, any problem that occurred—for whatever reason—was viewed as management’s responsibility.  Employees would say: “Management should have done something about this,” or “It wasn’t our doing, we were pressured by Management.”

Even in the early design team meetings, when things would get a little heavy, you frequently found Management up front beating the drum, and the design team members standing back—failing to take responsibility for their decisions.

We expected that pride of authorship would surface, but when dealing with their peers, they would frequently back down.

That was true even for issues that weren’t very significant, such as which radio station to listen to.

In 18 months, the team has matured.  Now there is a willingness to accept responsibility for their own decisions and to support them, even if they aren’t popular with one or two individuals.

In developing a new vacation schedule, for example, team members felt that it was important for them to provide some flexibility to help the warehouse run better.  They also wanted to reinforce some values that were important to achieving the team’s mission.

So they put in a vacation incentive clause.  It gave extra privileges to team members with good attendance.

Immediately, they were heavily chastised by some co-workers.  It was like a revolt.  The idea that what you get is based on how well you perform was totally alien to them.

Hostile employees said, “Obviously, management put you up to this.”  Design team members could have used this as a way out, but they didn’t.

Instead, they took ownership and responsibility for their decision.  They stood their ground and said: “We feel this is important.  It needs to be there.  We should not simply allow people to have these privileges regardless of what their performance is.”

A CHANGE FOR THE BETTER
My own attitudes have changed too.

In the past, when individuals did not like what the work team had done, they would come to me and I would make a decision based solely on my own view of the best interests of the warehouse.

Employees would plead their cases directly to me, in the hope that I would overrule the team.  And sometimes I would.

Now my response to them is: “If you feel uncomfortable with a decision that the team has made, we’ll sit down and discuss it.  I’ll help you refine your thoughts.  But understand that I will not personally make a decision on that matter.”

Once I have helped them to develop their ideas, I give them the option of making their own presentation to the team or having me do it as an employee suggestion that I had received.

By giving employees the opportunity to come to me with their concerns, I have the opportunity to help the process along as a facilitator.

What has been interesting is that when you get people in an environment where they are expected to act responsibly, they do so, regardless of how radical they may have appeared when they were on the “outside” of the decision-making process.

For those who have not experienced STS (the socio-technical systems approach), the idea may be ghastly—allowing employees to actually have some input or role in the decision-making process.

But I’ve found that people will act responsibly when they are put in that position, and that’s something that is very encouraging.  In fact, it is the very heart of the change that we are continuing to experience.

And it’s a change for the better.
	A HIGH INVOLVEMENT REDESIGN
Chevron employees restructured the organization to boost 

quality, productivity, and cost effectiveness


By T. D. Christensen

Reprinted from the IAQC Journal, Quality Progress, May 1993

O

ne of the most powerful ways to get any company on the road to superior quality is to introduce a redesign effort that involves the employees.  The Chevron Chemical Company’s phosphate fertilizer plant in Rock Springs, WY, was recently redesigned by its employees.

The traditional structure has been replaced with a team-based work system that is producing dramatic results in product quality, productivity, and cost effectiveness.  Gains of 28% to 98% are being recorded against all major measures.  The team system delivers important results on the human side, too.  Learning, problem solving, and continuous improvement have become a way of life at the Rock Springs plant.

The plant and the nearby phosphate mine that supplies it came under new ownership (SFI, Ltd.) in 1992.  Pleased with what they saw at Rock Springs, the new owners chose to keep the team system and to support its continuing development.  The Rock Springs system gives SFI a valuable and distinctive competitive advantage.


BIG RESULTS THROUGH CONSENSUS DESIGN
Rock Springs used the sociotechnical systems (STS) approach to redesign the organization.  It put a cross section of employees in charge of the organizational analysis and redesign effort, which included continuous feedback and consensus building throughout the workforce.  The heart of the new design is a work structure that replaces functional departments with multifunctional, self-managing teams—one per shift.  There are no supervisors.

The team members handle production, minor maintenance, work schedules, meetings, record keeping, hiring, performance evaluations, on-the-job training, and discipline (up to, but not including, termination).  They have a skill-based pay system, along with a plant-wide gainsharing program.

All of these features were included in the plant’s systematic approach to improving the way the work would be organized and managed at Rock Springs.  This holistic approach integrates all parts of the organization and is producing results across the board.


THE INITIAL SITUATION AT CHEVRON
The plant’s managers set out to be participative when the plant began operation in 1984.  Although they knew what they wanted, the managers had to admit three years after start-up that they really didn’t know how to get it.  Then, a new plant manager, Bert Weller, entered the scene; he was willing to take radical steps.

In the fall of 1987, Weller attended a public STS workshop.  Then he persuaded his boss, a division vice president, and his subordinates to attend a similar public workshop.  They learned that their current nontraditional system had been assembled from some of the best pieces of other plant designs, but without a systematic regard for the whole.  They had hired a contractor specializing in phosphate plans to build his most efficient design, and they had installed various features from the best social designs they had seen while visiting other companies.  The combination was, at best, a beast.

In January 1988, Weller scheduled an in-house, three-day orientation for a group of supervisors and employees to test the idea of participatory redesign and to collect the group’s thoughts on whether STS would be appropriate.  The group said yes, but urged Weller to put others through the same experience before making a final decision.  Weller subsequently scheduled a series of orientations during the following two months to include every employee.

The workshops were highly participative.  Employees were asked to suggest ways to ensure the project’s success.  The decision to proceed was not firm until February 1988 when it became clear that most members of the organization supported the idea.

When the last workshop was completed in March 1988, employees were asked to volunteer to become members of a design team.  Rock Springs published criteria on the kinds of social skills and technical knowledge that would be required of participants.  Since everyone had been exposed to STS, the members could make an informed decision about volunteering.  When the team was finally assembled, it included eight production employees, two supervisors, one engineer, and one quality control lab employee.


THE SYSTEM SCAN
While it is customary to have either the steering team or the design team conduct an environmental scan, in this case both groups took on this important first step, working separately and then together to compare notes and work out differences.  The groups published a document and reviewed it with all members of the organization to obtain their input and information.  The 

contents included a short statement of the plant’s core mission, a philosophy statement, measurable objectives (technical, social, and economic), core processes inputs and outputs, boundary definitions, a list of existing problems, and an in-depth stakeholder analysis.

People from throughout the system were invited at various times to join the design team as the analysis progressed.  The design team’s work was always taken directly to the entire organization for review and discussion before completion; this process ensured the best possible product.  The process also yielded some early tangible results, even before the design was completed.

The scan, for example, showed a problem with the plant’s major supplier:  the Chevron phosphate mine that was shipping raw product into the plant as slurry.  The plant paid a flat price for the slurry, even though its phosphate content varied.  This made it difficult for operators to control the quantity, quality, and cost of their output from day to day.  A new variable rate structure has since been established with the mine, along with a new understanding of the desired input specifications.

TECHNICAL SYSTEM ANALYSIS
Technical system analysis also helped to improve operating results and work satisfaction simultaneously.  Of 12 key variances identified by the design team, four were seen to have major effects across existing boundaries.  One of these, according to the engineering manager, was a previously little-regarded variance, but it was worth an estimated $500,000 a year if it could be brought under control.  The engineering manager immediately made it a department priority.

The design team, meanwhile, published its technical system analysis and held meetings with plant workers to discuss it and to ask for any suggestions for improving variance control.  Later, when the basic work system had been installed, the engineering manager worked with team members and others to develop statistical controls for the important variances that had not previously been monitored.


SOCIAL SYSTEM ANALYSIS
As part of its social system analysis, the design team interviewed every member of the organization.  Their analysis produced the startling finding that individual production workers were only infrequently in direct contact with their immediate supervisors, even though the supervisors or the higher-ranking area managers made most of the routine production decisions.  In fact, however, the production employees were practically running their own shops already, coordinating and communicating among themselves in their separate “plants,” and from one such sub-plant to the next.  These findings were both published and discussed plant-wide in meetings with the design team members.

While these analyses were still under way, Weller created two other groups to respond to separate concerns:

1.
Frontline supervisors were concerned about the fate of their jobs, especially as the design teams analysis progressed.  Even though everyone at the plant had been promised that no one would lose his or her employment as a result of the design project, many supervisors were afraid that there would be no meaningful role left for them.  At their meetings, they discussed the alternatives:  being facilitators, being mustang engineers, or transferring to another location in the company.
One supervisor had a significant effect on the group when he declared that most of his job was like babysitting anyway, and that he, for one, would like a change.  Shortly after, the group members drew up a list of the duties they would like to keep performing and those that they would like the production employees to be responsible for.

Months later, that list was used to help orient the newly designed, self-managing teams.   The former supervisors were partnered with engineering in a newly formed production support team, in which they could concentrate more of their efforts on technical problem solving and other parts of their former roles that they liked most.

This points to one of the major features of the new design at Rock Springs:  self-reliant teams with no on-team supervisor, coordinator, or facilitator.  The employees are expected to manage their own production process, from receiving through production and shipping.  When a couple of teams found the load a bit more than they could comfortably handle, they asked for their old supervisors back.  The former supervisors said that they liked their new jobs, and wouldn’t go back; they did, however, offer to temporarily coach the team members.

2.
The other group that met as the design team was completing the analyses had 13 middle managers and professionals.  Again, Weller had called them together for a reason.  A few had been on the steering team, but they hadn’t been involved much with the design project since the initial scan.  Weller wanted them more deeply involved, along with the other mid-level employees who had not yet been directly touched by the project.

As representatives of various boundary-linking functions, the group members were asked to perform an environmental analysis and identify requisite response capabilities that might later be used to help guide both their own work and that of the design team.  The group identified seven capabilities: serving, owning, cooperating, learning, evolving, adapting, and respecting (SO CLEAR).  These characteristics, and their definitions, were presented to the design team which thought the SO CLEAR statement was so appropriate that it adopted it in place of the original philosophy statement that had been developed during the scan.

This was a new idea in STS design work:  an organizational philosophy that exactly fits the adaptive response capabilities desired by both the internal and external environments.  SO 
CLEAR serves as a guiding philosophy, a set of design criteria, and a potentially measurable set of system characteristics for management’s own continuous observation and attention.  It powerfully aligns the plant’s social values and business goals.

The middle-management group also produced a list of nine non-departmental support systems that could collectively represent all of the kinds of work done at the plant.  This list would later be used to guide sub-system design, and then during the implementation planning meetings, be used as a framework for collaborative decision making about who does what.

DESIGN

When it had completed its analysis, the design team circulated design recommendations throughout the plant for discussion.  To produce better system control and improve the quality of work life, the team recommended self-regulating teams with multi-skilled members, eliminating current boundaries between production units.  It asked for no supervision; more training; skill-based pay; a gainsharing system; direct participation in goal setting, budgeting, discipline, career development and evaluations; and other improvements.

The design team also asked that the existing four rotating shift crews be turned into five crews, with one week in every five spent in training, including social skills training and classroom or on-the-job technical skills training. Each new crew would also include at least one person with maintenance skills and one with quality control lab skills.  These, too, had been separate departments under the original design The teams were staffed almost entirely by self-selection.  Only a few people had to accept a second- or third-choice team assignment to ensure that each team had all the technical skills needed to run the plant.

The design team decided that contractors would be used in shipping for several months until the teams had beefed up their multiple skills inventory in the core production processes.  The maintenance department, renamed core maintenance, would remain intact, supported by a  contingent of contract maintenance people that would be reduced form 88 to 23.  Meanwhile, after plant-wide posting, the on-crew maintenance employees would be hired from this pool of outside contractors and other applicants.  For the first time, they would be hired by the team members.

The design team also recommended meetings between production teams whose shifts overlap, a single boundary management team that cuts across disciplines and hierarchical rankings, a similarly regrouped organization support team made up of the clerks who had traditionally reported only to their own specialized departments, and a production support team comprised of engineers and former supervisors.

Finally, a plant-wide coordinating team (PWCT), whose members were elected from other teams, was set up to provide guidance and direction for production scheduling and day-to-day operational issues.  The PWCT was also empowered to create a discipline review board, a study group, or a subsystem design group as it saw fit.  This kind of central governing body, almost like a congress, is highly innovative, even in STS designs.

The new work system design was portrayed in a stylized wheel with “it” at the hub, referring to the plant’s product and the mission it fulfills.  All teams’ pie-shaped slices point to the same “it” at the center.


IMPLEMENTATION
After the design proposals had been thoroughly discussed throughout the plant, an implementation planning team was formed.  It was made up of representatives of both the design team and the boundary management team.  That group produced an eight-page schedule of events for getting the basic design operational as soon as practical, and for ensuring the completion of those long-term activities that could not be done quickly.  A new pay plan, for example, would require research and planning by another in-house design team and then negotiation with the corporate office.

The new organization design was deliberately sketchy, containing only the barest framework  for the new work structure.  In essence, the implementation plan would have to amount to a  schedule for filling in the outlines.  The heart of the implementation plan was the scheduling of 18 subsystem design teams.  Each of these teams would work the same way the original design team had:  selection by peer consensus inside each work team, and consensus decision making among the representatives of all groups, followed by feedback meetings with all employees and subsequent plan adjustments.

Nine of those subsystem design teams were called charter groups.  These were the nine plant-wide subsystems that had been identified earlier by the middle-management group.  Their nomenclature had appealed to the design team, which had written a short charter statement to guide each of the representative groups that would later be formed to detail the redesign of these nine support systems.  The identified subsystems were production control, goal attainment, financial management, learning, customer support, supply, rewards, government compliance, and membership.  The other nine subsystem design teams would be the nine newly formed work teams themselves.  Each team was scheduled for a week-long session just prior to that team’s official start-up to discuss work arrangements.

All 18 teams were asked to review the mission and philosophy statements, and the input and output items and boundaries.  Each team was challenged to rewrite these statements if it thought improvement was needed.  It was understood that any proposed changes would have to be negotiated with visiting representatives from each of the other teams.

Each team also reviewed the design team’s basic work structure.  The teams then agreed first on the specific terms of their working relations with the other teams at their boundaries and  then on how things would be done inside their own teams.  Again, any boundary-crossing items had to be approved by all other affected teams.

The teams used a role matrix to organize members’ ideas.  Throughputs being passed from one work unit to another were listed down the side, with a notation of any significant standards required.  Each item was also coded according to the level of responsibility and participation for each of the nine teams.  Key variance control responsibility was right at the top of the list.

Implementation planning began in December 1988.  The work team start-up meetings began in February 1989, and the last of the subsystem design groups was finished in October 1989.  At this time, the rewards team proposed a detailed gainsharing and modified skill-based pay plan.
A REDESIGN
The Rock Springs plant experienced, between 1989 and 1992, a 98% productivity improvement, a 44% decrease in operating expenses, a 43% increase in production, a 28% labor cost reduction, and a 90% decrease in customer complaints.  

The means for continuous redesign and employee-guided system improvement at Rock Springs are built in—a rare achievement in any organization.  More than 60% of the work force served directly on one of the design or implementation teams.  Every employee has been directly involved in the design of the teams’ work.  The new system is structured for change.

Any individual can bring up an idea in his or her own team for immediate implementation or can present it to the PWCT for possible adoption across the whole system.  Finally, the whole system is to be reexamined annually.  In keeping with this open-ended philosophy, the Rock Springs’ employees made some adjustments the following year.  They reworked their mutual role expectations, reduced some of their own responsibility and authority, and got more administrative help from their production support team members.  Team training week was reduced to a team day because the members felt that the additional time was no longer necessary.

With the end of the team training week, the fifth team was disbanded, too. The additional members were folded back into a new four-crew work schedule.  Meanwhile, the plant has also added statistical variance controls, team skills training, and a successful program of employee problem-solving teams (with multilevel, multi-skilled representatives).  The Rock Springs system is dynamic, alive, and still evolving.
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Centrality means that the workers know exactly how their work contributes to the central purpose of the organization, and how it fits in with activities around them.  The individual is at the center of the things that count.





Control begins with self-control.  The worker has the information, knowledge, power, team support, and rewards to ensure product control, which equals system control and high performance.


�


Competence means that the worker is good at the work.  Because of more broadly designed work-roles, a new paradigm worksystem allows more individuals to become more competent in more skills and areas than is often the case in traditional organizations.


Commitment means more than lip service.  When the person, product, and purpose of the work are One, that’s Commitment.
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Rock Springs Results�
�
�
by Jan. 1991�
by Jan. 1992�
�
Productivity improvement�
48%�
98%�
�
Decrease in operating expense�
21%�
44%�
�
Increase in production�
18%�
43% 


(to 123% of capacity)�
�
Labor cost reduction�
15%�
28%�
�
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