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TECHNICAL SYSTEM ANALYSIS


Part One: Defining work in meaningful terms

There is a choice

A cartoon shows two workers talking outside the factory gates. Caption:

"What do we make here, anyway?"

"Beats me, I've only had this job six months."

Here's another one:

A stranger happens upon a construction site. Curious, he asks the first worker he meets: "What are you doing here?"

"I'm laying bricks," he says.

The stranger asks the next man:

"What are you doing here?"

"I'm building a wall."

Finally, a third workman is asked the same question: "What are you doing here?"

"We're raising a cathedral," says the last man proudly.

Four out of five workers in these stories do not know the product, much less the real purpose of their work.

Their jobs have been reduced to disconnected fragments, abstract and meaningless.

They've been mechanized.

Who knows how many others are in the same fix, resigned to their fate, convinced that there's little if any choice in the world of work today.

But there is a choice.

The alternative to disjointed jobs and alienated workers is a work system that is designed to reunite the people with their purpose.

One of the goals of new age systems design is to do just that; to restore what was once a direct and meaningful relationship between working people and the work they do.

This is what is meant by seeking the optimum fit between "the social system( and "the technical system."

In contrast to the purely mechanical approach, joint optimization deliver several real advantages.

It recognizes and employs the human potential for creativity, learning and self‑discipline.

It leads to greater commitment motivation and work life satisfaction.

And, for the system as a whole, it improves internal regulation while also boosting the system's flexibility, quality and productivity.

Before such a system can be designed, it is necessary to have a proper conception of the work.

It is all too easy to return to the familiar but outworn ideas of the past:  to think of work in terms of the collection of tasks required, or of the tools used, or of the traditional hierarchies, departments, specialties and other old‑model "boxes( into which people have been force‑fitted for so long.

In the new model, all of that is put aside.

The technical system is analyzed purely in terms of the transformation process itself.

And it is only later, after the environmental and human systems have been examined too, that all three components are combined in a total work system design.

In the new model, technical system analysis defines the work of the system as a whole, before turning to the questions of how that work might best be organized.

The system must be understood, first and foremost, as an agent of transformation.

It exists to transform inputs from the environment into outputs wanted by the environment.

Within the system's boundaries, those inputs are changed from what they were coming into the system into the final product the system exists to produce.

It is important to understand how that input changes from one state to another as it passes through the transformation process.

Borrowing a concept from chemical engineering, significant state changes are called "unit operations."

Technical system analysis also requires the identification of all the critical variables that must be controlled in the process.  These are called, simply, "variances."

Unit operations




Unit operations represent major steps in the transformation process.  The input is changed to this and then this is changed to that, and so on, until the final "thing" is the product itself.

The idea here is to focus on the input as it is transformed, rather than on the particular process, tools or techniques being used to help bring the transformation about.

Supervision, checking, measurement-and‑control activities are also ignored at this point in the analysis.

Jim Taylor provides a simple example from a commercial laundry:

To say that "clean laundry becomes flat and folded" is to identify a change in the state of the laundry (representing a unit operation).

But to say that it is taken from the ironing machine and checked for wrinkles is not. These are merely activities imposed by the choice of technology.

To define the transformation process in terms of its state changes, or unit operations does three things.

First, it helps the people in the system to understand the process in the simplest and clearest possible way.

People often are amazed to discover that there are fewer unit operations than they might have thought.

They can see, too, how every one of these successive state changes is in fact the product‑in-becoming.

Also, they begin to see their own roles as masters over this change process, rather than as robotic units whose actions are programmed and controlled by some larger machine.

The second big advantage in defining the process by its unit operations has already been suggested.

It liberates the mind.  Workers and managers are freed from the illusion that current technology is all there is.

The transformation requires these state changes, not necessarily these particular tools, procedures and organizational arrangements.

This kind of thinking fires the imagination.  Everyone in the system can start looking for better ways to bring the product into being, rather than just better ways to work the old machinery.

For creativity to arise and be put to good use, it must be unbound from the limitations of the existing machinery(be it the machinery of the technical or of the organizational sort.

In a nutshell, the system defined by its unit operations is more likely to generate and to accept good ideas, from within and without.

Finally, unit operations each represent an identifiable, whole and vital contribution to the end product.

Because of that, unit operations may also serve as the most appropriate bases for defining internal work‑unit boundaries.

Instead of organizing departments and designing jobs around a particular kind of tool, for example, employees could be assigned to teams that are put together to manage one or more unit operations.

People who are assigned work in this way find it much easier to identify with the product, with the organization's central purpose, and with their fellow employees as partners in the same essential work.

Everyone involved knows why they're here, what they're here to do, and which problems are clearly their own to manage.

This kind of organization builds both teamwork and responsibility.

Change comes more easily too.

Under the traditional design model, workers have felt threatened by change, and have resisted it.

Change was imposed from above, for one thing, for reasons that often were seen as vague or arbitrary, if not downright hostile to the workers' interests.

Furthermore, any change in tasks, equipment or working relationships was sure to threaten the workers' sense of identity and job security, no matter how well it was handled. 

People identify with their jobs, regardless of how those jobs are defined.

In the traditional model, the job is defined as a discrete set of tasks, tools, and procedures with a set position in the pecking order.

Change any part of that and you've literally taken someone's job away. Threatened the worker's self‑esteem. And set yourself up for a nasty and well deserved payment in kind.

The new model emphasizes the workers' role(their personal mission in managing a part of the transformation process(rather than the particular tasks, tools or methods they may choose(or be directed(to use from day to day.

In short, unit operations define the system's transformation process in a way that helps keep people in control of technology, instead of the other way around.

In the new model, people are not seen as just another batch of problems to be controlled. They're seen instead as the solution.

People are there to control the transformation process, not other people.

The need for costly layers of super vision, communication, inspection and checking jobs goes way down when the system is designed for direct control of the system's real requirements.

What are those requirements?

"Variances."

In technical analysis, according to the principles of advanced system design, variances do not include "problems," like breakdowns in the technical process or in the machinery.

They do not include human error either, nor any of the other operational problems associated with work systems of every kind.

Variances
Variances are seen as simply those normal deviations that occur as the input passes through the transformation process.

These might be variances in the state of the input itself, or variances in the normal state of the technical procedures or techniques.

A list of variances, then, is no more than a list of all the things that tend to (wobble( around some central tendency or norm.

Let's say you make sandwiches for a living.  One of your inputs is bread.  Bread that's too dry or too soggy just won't do.

The variance that you have to control is "moisture content."

Later on, someone may have to identify the specifications exactly (how dry is too dry; how wet is too wet), but for now, you've got it. The variance is moisture content.

Another variance might be "orientation of meat."

You want your slab of sliced ham positioned just‑so, don't you?  With the corners more or less in line with the corners of the bread?

The variance in this case has to do with the placement, or orientation of the meat. So that makes two variances you've identified in your sandwich making process so far.

You don't have to worry yet how these variances will be controlled, or who will do the controlling.

In this phase of your technical system analysis, it's enough to just make a list of all the variances.

When you've got them all down, in order and within the unit operation where they occur, you're ready to identify key variances.

These are the big ones, the variances that must be carefully controlled for the system to get the job done right.

Key variances are those that directly or indirectly have the largest impact on the quantity, quality or cost of the system's product.

Failure to control these key variances can cause big problems, and they can make other problems much worse.

If they can be automated out of existence, that's great. But not all of them can be eliminated.

No automated or computerized system yet designed is so self‑regulating that it can run error‑free forever, without human adjustment, modification and control.

It's still up to people to control those variances, and to keep inventing better and better ways to control them.

Which people?

To the greatest possible extent, control should be in the hands of the people closest to the source of the variance.

Let them nip it in the bud, at the source.

Keep the social system simple, supple, and strong.

Prevent the horrible multiplication of economic and social costs that happens when problems are exported from one unit operation to another, or worse, from the producing system to its "paying customers."

The identification of unit operations and key variances will lead to the identification of new options for controlling those variances.

After you have completed the variance matrix for your system's transformation process, you will take a look at how those variances might be brought under better control through improving the technology and/or the work system design of your organization.

A completed example of the variance matrix is shown on the preceding page.
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