The Power of Technology
By Dr. Eliyahu Goldratt
* The forward to “Necessary but not sufficient”, July 2002

In March of 1998 I was approached by an old friend of mine, Paul Baan. Paul and his
older brother Jan founded, in the late seventies, a computer software company. Due to
their relentless efforts and tons of business smarts they grew Baan into one of the
world's leading companies in computer systems for organizations.
Paul was saying that even though business had never been better, for the first time it
was unclear to them what they should do next. He asked me to analyze his company
and suggest a strategy. My plate was full, but you don't say no to an old friend.
As I expected, it didn't take long to do the analysis. What I didn't expect were the results
of the analysis, they were alarming. The analysis unequivocally showed that the entire
computer systems industry was heading, like an express train, directly into a wall.
Companies in this industry were used to rates of growth of forty percent per year. If
they had a concern it was how to find a way to leap frog their competitors - how to
increase these rates of growth beyond the forty percent mark. My analysis showed that,
very soon, some of these companies would go under. It also showed that it would be a
fluke which one will be the first to tumble. Each company that went down would
provide few more months to the others but not one would be able to maintain the
traditional rate of growth. Moreover, within a few years everyone would be struggling
to even make a profit.
I doubted if anyone in this industry would listen. The bonanza was too big, the profits
were too hefty, and on top of it, the solution required a drastic change in the way these
companies were doing business. Paul and Jan did listen and started the incredible task
of getting the needed buy-in from the managers of their big and diverse company. But
before the end of that year, before the buy-in process had been completed, the
prediction of the analysis started to become reality. Unfortunately, BAAN was among
the first to be hit. Badly. Today, four years after my first conversation with Paul, forty
percent growth per year seems a remote dream and there isn't almost a single company
in that industry that is not struggling to show a profit.
The validity of the analysis has been verified by reality. But, for reasons I will explain
later, that is not enough for the software industry to adopt the solutions that are
mandated by that same analysis. Not adapting the solution doesn't hurt just the
computer software companies, it hurts their clients.
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In the last years almost every organization has invested a lot of money in computer
systems (many invested tens of millions and some even hundreds of millions). In spite of
those large investments I'm unaware of even a single organization that came forward
and stated that its investment in computer systems had dramatically improved the
bottom line. As a matter of fact, most organizations regard the investment in computer
systems as a necessary evil. That is the biggest damage. Computer systems can revitalize
organizations, can lift their performance to new levels. Provided that…
Provided that we will be able to answer the following questions:
1. What is the real power of the computer system technology?
I believe that the power of computer system technology is in its ability to handle data. It
has incredible power to store data, transfer data between silos and retrieve data. In
each one of these three categories computer systems perform many orders of
magnitude better than the technology we employed before, the paper technology. To
prove that point let’s do a thinking experiment (gedunken experiment). Imagine using
the old technology to store your company data, which means please print all the data
stored in your company’s computers. Now facing the resulting mountain of paper search
for one specific data element. How much time will it take? Compare it to retrieving a
specific data element through a computer system. Most users, if they have to wait more
than a few seconds, start to complaint about a slow system.
No doubt, the power of computer systems is impressive. But let’s not forget that not all
managers in companies are technology freaks and most are rightfully interested in only
one thing, in benefits, in the impact this technology has on their company’s
performance.
How can technology bring benefits? Only in one way. Technology can bring benefits if
and only if it diminishes a limitation. So what we actually have to do is to stop admiring
the power of this technology and ask the next, disturbing question:
2. What limitation does this technology diminish?
In my opinion the limitation is: the necessity of any manager (in any level, in any
function, in any organization) to make decisions without having all the relevant data.
Think about it. Remember that before computer systems, data generated in one silo
was almost never available, in a timely manner, at another silo. From my experience I
would not hesitate to say that for almost all decisions at least part of the relevant data is
generated in another silo and therefore the decision has to be made without all the
relevant data.
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And I’m not talking only about earth-shattering decisions. Take for example the case of a
worker standing by a machine having in front of it some inventory. The foreman has to
make a decision whether or not to instruct the worker to process this particular
inventory. A vital data for such decision is whether or not there are significant clots in
the flow between this machine and the end customer. If there is such a clot, we know
(from JIT and TOC) that it will be a mistake to now process that inventory. The worker
should wait even if he has nothing else to do. If the clot is outside the department of
that foreman, what is the chance that he will be timely notified about it? The decision
has to be made without all the relevant data.
In an ordinary organization, do you know about many limitations that are bigger than
the one we are dealing with here? Bigger than: all mangers are forced to make most
decisions without all the relevant data?
A technology that diminishes such a huge limitation should bring enormous benefits.
But wait a minute. If that is the case, how come that we don’t hear of many companies
claiming that by installing computer systems they have ten-folded their bottom line
results? How come we do hear about so many companies that are less than thrilled with
their computer system?
Since it is apparent that usually computer systems do not bring significant bottom-line
improvements there must be something that is missing in our analysis. What is it?
Well, maybe we have to start earlier. We managed organizations before computer
technology was available. How did we do it? It must be that long before the technology
was available we developed modes of behavior, measurements, policies, rules that
helped us accommodate the limitation (from now on I’ll refer to all of them as just
“rules” even though in many cases those rules are not written anywhere).
What benefits will we gain when we install the technology that removes the limitation,
but we “forget” to change the rules?
The answer is obvious. As long as the rules that helped us to accommodate the
limitation are obeyed the end result is the same as if the limitation still exists. In other
words, we cannot expect to see any significant benefits.
So, it is vital that we be able to answer the third question:
3. What rules helped accommodate the limitation?
In our case of computer system technology, the limitation is the need to make decisions
without all the relevant data. The data that is missing is the data that is not generated in
the local vicinity. No wonder that the rules that were developed to by-pass the
limitation are rules that helped to make decisions based on the existing data, they are
“local optima rules”. Since the limitation existed for every manager, it is no wonder that
we find these "local optima rules" in every corner of the organization (readers of my
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books are aware of plenty examples of such local optima rules in production, finance,
marketing and project management and this book will point to many more).
Here is the place to highlight that identifying the old rules is not yet sufficient to
determine the new rule. We, therefore, must proceed and ask the fourth question:
4. What are the rules that should be used now?
In the case of computer system technology this was, probably, one of the most difficult
questions to answer. For example, we all know that all of cost accounting is based on
local optima, but what should we use instead? Some will say Activity Based Costing. I
will say Throughput Accounting. But, how many of the computer systems are still
providing the old “product cost” data? All of them, if I’m not mistaken.
How come?
Because many times the people who designed the computer system were not aware
that some of the rules they observe in reality are an outcome of the limitation their
technology is about to diminish. Due to that they design the technology according to the
old rules and by that cast the old rules into iron, damning the possibility of their
technology bringing real benefits. This, in my opinion, is exactly what we witness
regarding computer system technology. This is the reason why software providers are
talking about “better visibility” rather than about startling bottom line benefits.
To make computer systems bring what they are definitely capable of delivering, a huge
jump in organizational performance, we must proceed and answer the next question:
5. In light of the change in rules what changes are required in the technology?
In the case of commercially available computer systems my estimate is that we have to
replace about 1-2% of the code. And we should erase about an additional 30%. I hope
that within the next years we’ll see more commercially available systems that are based
on the new rules. As for the time it will take until the redundant code will be erased I’m
much less optimistic.
And then of course we still have to answer the biggest question of them all:
6. How to cause the change?
We all know that changing from an old technology to a new one is not simple. Now we
realize that changing the technology is the smallest part of the challenge. To get benefits
we must, at the same time, change the rules - rules that are cast into modes of
behavior, into culture.
This is probably the reason for the reluctance of most software companies to push
systems which are based on the new rules. They rightfully consider their companies as
not qualified to change the way organizations are managed. Talking to many of the
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executives of software companies it is obvious that they will rush to satisfy whatever the
market demands. So the key is in the hands of the individual organizations.
What is needed is that enough companies will realize that if they want to succeed they
must address their biggest constraint. And right now, the biggest constraint that most
companies face is the fact that so many of their rules are based on devastating local
optima.
Eli Schragenheim and Carol Ptak, my gifted co-writers, convinced me that the best way
to guarantee that this message will have an impact is to write the book as a novel. In
this way the readers can familiarize themselves with the internals of all parties involved,
the software companies, the integrators who implement the software and most
importantly the dynamics in an organization around an implementation of a computer
systems.
A technical book written in the novel format carries with it some risks. In a technical
novel, mistakes, or even things that are just not explained well enough, stick out like a
sore thumb. Any reader, even a complete novice in the subject matter, spots such weak
points and relates to them unrealistic or not true-to-life. Three or four such weak points
are enough for most readers to put the book down with disgust. Therefore, writing a
technical novel requires bringing all the information to the level of perfect clarity. But
then so many of the readers, even though they enjoy the book, relate to the content as
"just common sense." That by itself is not a problem, the problem is that since it is " just
common sense" many readers ignore the information and continue to follow the
existing common non-sense.
I hope that you will read this book, enjoy the plot, think about the content and if you
find it to be "common sense" I do hope that you will not ignore it but rather implement
it.
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Dr. Eliyahu Goldratt (1947-2011)
Internationally recognized leader in the development of new business management philosophies and
systems, Dr. Goldratt’s work is carried out by consultants and educators around the world, and utilized by
many of the world’s largest corporations, including IBM, Procter & Gamble, AT&T, NV Philips, ABB and
Boeing. Unconventional, stimulating, and “a slayer of sacred cows,” Dr. Goldratt exhorted his audience to
examine and reassess their business practices with a fresh, new vision.
THE GOAL, his best-selling business textbook written in novel form, illustrates Dr. Goldratt’s Theory of
Constraints (TOC), an overall framework for helping businesses determine: what to change —not
everything is broken, what to change to —what are the simple, practical solutions, and how to cause the
change — overcoming the inherent resistance to change. Dr. Goldratt wrote numerous books on related
topics, including IT’S NOT LUCK and CRITICAL CHAIN. His book, THE CHOICE, rapidly became the #1
bestseller in Japan. Dr. Goldratt was a frequent contributor to scientific journals, magazines and business
publications.
Dr. Goldratt was the Founder and Chairman of Goldratt Consulting, which continues to take the Theory of
Constraints practices to new heights with VIABLE VISION, a platform to improve business productivity and
profitability. Viable Vision provides the strategy and specific tactics that deliver unprecedented
performance and bottom-line results in all aspects of a company’s operation.

Goldratt Consulting
Goldratt Consulting helps companies to immediately accelerate cash flow and profits, and with the same
actions begin to strengthen the company for exponential growth.
Our clients enjoy substantial increased liquidity within weeks and ongoing growth in profitability. Our
approach is based on Theory of Constraints (TOC) - the time tested, logical, common sense solutions
introduced by Dr. Eli Goldratt 25 years ago in his book, The Goal, which is still a best-seller today.
TOC has been implemented in nearly every function in companies from $25 million family operations to
top Fortune 500, in product and project manufacturers, and companies with simple and complex
distribution networks. TOC is taught in hundreds of colleges and universities, and much has been
published on the subject.
Dr. Eli Goldratt founded Goldratt Consulting as part of The Goldratt Group. The company is headquartered
in Israel and represented in every continent. Our leadership roster contains the most highly renowned
TOC experts in the world.
Goldratt Consulting is not a typical consultancy.
• We only work with companies that commit to reaching a level of performance they had previously
considered unattainable.
• We only implement solutions that bring such performance without compromising long term for
short term or one stakeholder group for another (shareholders, management, employees,
customers).
• Instead of hourly or daily rates, our fees are based on the mutually agreed financial value that is
generated through our efforts.
• The vast majority of payments are set to the client reaching specific financial performance
milestones, which begin when the “previously considered unattainable” performance is surpassed.
If you would like to learn how Goldratt Consulting can help your business reach new heights of
performance, contact us to schedule a free initial evaluation with a Goldratt Executive.
www.goldrattconsulting.com
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