2.  Information 

Systems adapt via information
“In the beginning there was information.  The word came later.”

If a business is viewed as a system, the fuel that drives its adaptation is information.  In this chapter we present and apply a definition of information which is fundamental to understanding system adaptation.  We will see that the act of informing, of “putting into form” creates and sustains all systems.  In other words, systems inform themselves to adapt; if there is no information there can be no adaptation.  

Background

The concept of information has fascinated mankind for thousands of years.  In ancient times, Cicero used information to imply an interpretation of a word or picture; conception and form by instruction.  Later, Augustine used information as a process whereby the image of a thing informs the soul, the article informs the senses, as Christ, a form of God, informs and instructs man
.  As mentioned earlier, the idea behind the label information can be ultimately traced to the Greek term forma derived from typos, morphe, and eidos which mean shaping, form and idea.  

During the industrial age, information gained a new quantitative meaning in the scientific community as a measurable reduction in uncertainty.  Here is how reduction in uncertainty is calculated.  One day you look out your window and you are uncertain about the weather for tomorrow.  For simplicity, let’s say by looking out the window you know that one of eight weather days may happen tomorrow.  Now, if you look out the same window but also have barometric pressure information, let’s say you can reduce your guesses about tomorrow to just four possible weather days.  In this example you could calculate the reduction in uncertainty as 8 – 4 = 4.  In other words you have cut your uncertainty in half by knowing the barometric information.  

This quantification of information was made famous by Claude Shannon, who defined information in a formal and technical sense as the resolution of doubt or uncertainty in a system, the opposite of randomness.
  Shannon suggested information (H) is the difference between uncertainties in two situations X and X’: 

H = S(Q|X) - ​ S(Q|X’) 
where S(Q|X) is the uncertainty with regard to question Q in situation X

In the weather example, Q is tomorrow’s weather, X looking out the window, X’ looking out the window and having the barometric pressure, S(Q|X) are tomorrow’s 8 weather days, and S(Q|X’) are 4 weather days.

When a collection of possibilities is reduced in this way, the quantity of information is determined by the number of possibilities that were eliminated in reaching that result.  So in a sense, information, in this objective definition, is not related to what you do say, but how much you ruled out.  For example, the only information you have from one customer is if they liked your product.  That is less informative than another customer who told you the best aspect of your product.  By picking the best aspect, a selection from many choices, the second customer has ruled out many alternatives, and is therefore more informative.  The second customer could have said many things, the first customer, just two.  Information then is more related to what is ruled out, or how many things you did not say, than what you actually do say.    

As a second example, consider a psychiatrist’s diagnosis.  The information content of a psychiatrist’s diagnosis that you are mentally healthy is more informative than your friend’s similar diagnosis.  The diagnosis, the actual spoken words, might be precisely the same in both cases, however, the psychiatrist ruled out much more, has reduced more of the possibilities.  Hence we say that in this context of diagnosing mental illness, the psychiatrist is more informative.

Information, defined as a reduction in uncertainty, has led to breathtaking advances in the computing and natural sciences.  For example, the Internet would not have evolved from earlier communication networks without a well accepted method to measure information.  Further, physicists, using this definition, identified information as negative entropy
, making information as essential to our understanding of the physical world as matter and energy
.  This reduction in uncertainty definition is also central to biology.  It is used to model the increasing number and variability of species, the complexity of organism and ecosystems, and the capacity of genes.
  That said, it is not surprising that some regard Shannon’s definition as the most significant scientific advance in the first half of the 20th century.

Management, most of us increasingly realize, is not a natural science.  Many would argue that an objective calculation about possibilities in the human world of management is at best impossible, and at worst misleading.  Real complexity won’t let itself be counted.  To make matters worse, the dangers of a counting, the natural science approach, are not obvious.  By counting you are choosing to ignore other things and the ambiguous or fuzzy relationships among those things, that although hard to count, give the thing its meaning.  For example, you could count emails to assess the amount of communication.  However, in counting you choose to ignore length, or frequency or more ambiguous things like intensity, trust, dependability, or a hundred other things.  Those that try to count mislead themselves when they believe that by counting they have increased their knowledge.  To our way of thinking, information is not a measurable objective entity outside the observer such as rainfall, gravity or an electronic charge, things and possibilities that can be counted similarly by all observers.  

It seems in business we want it both ways.  We want to pretend we can measure information objectively so we can build information systems and share information.  However, we also realize information is subjective, existing only in context and endued with meaning that we each determine for ourselves.  Because of this fundamental inconsistency, the business world has yet to work out a reasonable definition of information.

In our paradigm we reject any objective measure of information and return it to its original, subjective, ancient definition that emphasized meaning.  Information implies the forming or shaping of ideas within the mind of each observer.  This makes information intangible, and unique to every observer. This subjective and non quantitative view of information suggests also that data is best described as unorganized facts or news, lacking the impact or effect of information.  The idea labeled information is organized data that is shaped into a form that is useful and meaningful.

We propose that information is any difference that makes a difference.
  It is an interpretive process, not a thing, not data with special attributes—a verb, not a noun.  This process of noticing differences creates ordered information from disordered complexity, consistent with the Latin root of informar:  to put into form.

For example, I am continually informed about you in countless ways.  When we first met, I was informed because you are taller than others, more responsive, and well dressed.  As we get to know each other I am continually informed as I notice more differences; I notice you are humorous, but later I realize that your humor is kind and rarely evident with strangers.  But not all your differences are informative to me.  Your hair color, religion, and devotion to sports are all different from others I know, but these differences are uninformative as they do not, at present, make any difference to me.  

Another way to see information as difference is to notice when we find it advantageous to not be informative.  In many competitive situations, we seek to not inform our opponents by hiding our differences.  In poker, I try not to act differently to good and bad cards, in baseball I try to throw different speed pitches with the same throwing motion, and in business I may hide my new, different production method from my competitors. 

Thus conceived, information is not a business topic, not just tokens in an IT system, but rather, the fundamental principle of all human activity.  Information is what we are and what we do.  In fact, all we ever do is notice differences; differences that drive every thought and decision.  Information is the energy that drives a system of thought, a corporation, and every other conceivable system.  

Differences not only drive the system, they define the system.  The information a system creates uniquely identifies it much like DNA uniquely identifies every living system.  For example, for a recruiter, the difference in two resumes informs only the recruiter who is choosing between those two candidates, he is the one that puts the data together.  The information does not exist apart from the knower.  The data that he selects and puts into formation makes him unique.   

You are, or will be, a unique manager, unique in the information that you conceive.  This is why people are a firm’s chief asset.  Only people can notice differences and adapt the firm.  In the complex business environment, differences are endless.  Information capable, information literate workers are those that can notice the important differences and generate the information that defines the firm and that leads to the firm’s adaptations.

Systems Adapt with Information

In the previous chapter we suggested that all systems adapt and that this adaptation could be noticed in two principles.  Here, we trace the vital role that information plays in each of these principles of adaptation.  Rather than consider both physical and abstract systems as in the previous chapter, in this chapter we turn our focus to the manager’s system of thought as information only exists in a knowing system.

1.  Information is created by a system as a result of exchanging data with another system

In the last chapter we said that systems exchange data with other systems.  Now we can add that when a system receives data, it may convert that data to information if the data can be differenced with other data in a way that makes a difference.   For example, if a manager reads the data that the Federal Reserve is raising interest rates, she adapts if she can compare that raise to other raises in the past.  These previous raises are different than the present one as they occurred at a different time in different conditions.

It is important to notice that only data is exchanged between systems, information is not.  Managers can not inform each other.  For example, when the CEO is explaining corporate goals to a group of ten supervisors, each of the supervisors informs themselves differently despite the CEO’s best efforts to ensure that everyone gets the same message.  Indeed, they may all hear the same words, the same data, but due to their experiences, fears, and personal stakes, they inform themselves differently.  They attend closely to some topics, and learn some new issues, but they are stone deaf to others.  The same words may lead one manager to write down the goals, another to share the goals with his workers, and another notices which goals are not being met in his area.  The same words lead to different information and different adaptations by the managers.

In general, we are never informed by another person, as we receive data and inform ourselves.  But most of us miss this vital step.  We assume we are informing others and that others can inform us.  We say things like “The accounting information shows that our cash flow is deteriorating.”  Recognizing the important step of others informing themselves, it is better to suggest an interpretation – “the accounting data shows cash flows of 80, 60 and 50 for the past three quarters can be interpreted as a deteriorating cash flow.”

Data are not created by magic, but are generated and communicated to us by other systems in the environment.  These systems communicate data to us through our senses.  It is important to point out that systems are not sensed, just data about the system are sensed.  These data might be facts, statements, and ideas, but they are only a subset of all the data generated by the phenomenon.  Clearly, we can not speak about noticing all the data about the phenomenon, as only the data that are sensed are available.  We are blind to data beyond our boundary.  In other words these data that are not sensed are nonsense.

There is an old story of several blind men who encounter an elephant.  

Figure of Blind Men

Each touches a different spot of the animal and reaches a different conclusion than the others.  One believes he is touching a rope, another a tree.  When the blind men report what they are feeling, they (mis)inform themselves about the thing from the limited data they sensed.  

But the joke’s on us.  There is no privileged place in our infinitely complex reality where the entirety of the elephant is revealed
.  The complexity of the elephant is unlimited, no one can sense all the data. We always sense a finite set of data and (mis)inform ourselves about everything.  In a complex world then, we are always misinformed, always the blind men reaching different and misguided conclusions. Fortunately perfect information is not required, only adaptation.  If we were ever perfectly informed we would stop informing ourselves and stop adapting.

2. A subsystem adapts when a supersystem provides dimensions for the subsystem to notice difference

In the previous chapter we said that the behavior of a system is influenced by downward causation, that higher level systems influence lower level systems.  One way to notice this influence to observe that the higher system influences the way the lower system creates its information.  In other words, the data that a lower system notices and the information that it produces is influenced by higher level systems that include the system.  

For example, a marketing director for a large firm is supplied with monthly data on market share, new store sales, and advertising costs.  These data are supplied to her by the higher system, the firm, while other data are not.  More importantly, the firm also influences how she should inform herself.  The manager knows that the company prefers cost benefit to ROI for investment decisions.  As a result, she uses cost benefit to inform herself about different opportunities.  These data and information influences affect how the manager adapts.  Of course these higher level systems are also constantly adapting; for example, as laws change, new laws influence firms which in turn influence managers. 

IT systems, like marketing managers, are also influenced by higher level systems.  How an IT system collects and shares data is based on the firm’s downward influences of culture, practices, vision, mission, and values.  Further the system is also influenced by another higher system, the managers, who each have specific information appetites.  As the IT system adapts, it must conform to these organizational and management influences or the system will not fit.  One reason so many IT projects fail might be is because analysts underestimate the uniqueness of each firm’s information needs, assuming if the system worked in other settings, it is objectively a good system and it will work here.

Not only are firms organized hierarchically with departments within divisions within SBUs, a manager’s system of thought is also hierarchical.  One hierarchy might include at a lower level a manager’s day to day thinking, and at a higher level her principles.  She will adapt her day to day relationship with another manager based on her higher level principle such as “Threat others as you would like to be treated”.  Further, these principles exist within a system of “super” principles that influence how the manager decides which principle to follow when principles conflict.  These higher levels of principles, downwardly influence or affect what she notices, how she informs herself, and how she adapts on a day to day basis.

Complexity and Information

In earlier chapters we suggested that the complexity in the environment is both essential to our understanding of business and poorly modeled by current business thinking.  If you accept that the business environment is complex, then it follows that there are too many parts and interactions among the parts and the environment to manage part by part.  Rather complexity requires the management of systems and their adaptation.  Further then, if the systems view is indeed valuable, understanding how systems use information to adapt is fundamental.  

If information is any difference that makes a difference, it is immediately evident that a complex environment affords more opportunity to notice difference and create information than a simple environment.  A simple, non complex environment has low information potential, as there would be few differences to notice.  If the environment were simple, information literacy would not be vital; the key data would be well known, little new information would be needed.  However, complexity abounds, and profiting in that complexity by adaptation requires constantly new data and information.  Management in this environment is more an art than science as each situation and solution is unique.

For example, if a political analyst only saw red and blue states, there is little information available compared to an analyst who could make distinctions in a more complex environment.  Business environments have infinite complexity, limited in practice by our own imagination and insight.  To profit in that complexity, managers must know how to create their own information.

Since difference is perceived and processed by the mind of the manager, we can conclude that information does not exist independent of the informed.  Systems create information and information is therefore not tangible, and it has no location. It is not a thing, and it cannot be transmitted, received, stored or retrieved. In short, it is not an it. Rather, information is, quite literally, a state of mind.  We make things meaningful.  “We do not distinguish what is, but what we distinguish is.”
       

Conclusion

In this chapter we offer a distinction, a difference, between two definitions of information.  First we explained the engineering or technical definition, and then contrasted that with the subjective definition.  Our hope is that you inform yourself of this difference, and that this difference might be a higher level principle that affects your day to day noticing and informing.  With this information about information we believe you will be more adaptive about what data you notice and the information you conceive. 

The implications of this distinction between the two definitions of information are crucial.  To objectivists seeking to measure information, the brain, a database, or a spreadsheet are receptacles, places where information is discretely “stored,” “located,” and “retrieved”.  To subjectivists who emphasize information as meaning , the mind is a system, where the potential exists for unlimited information to be recreated. 

Thus, the ability to always get better as a manager, is not a process of getting more of something called information, and being better at processing it, and knowing what to do. Better managers are not per se those with better memories, or even “smarter,” in the same sense that chess international grandmasters have no better memories, or are not necessarily smarter, than lesser accomplished players. Rather, for chess players and managers alike, it is a process of discerning more differences, more (re)finely, and using a more robust set of criteria to create more, and better quality, information.  The apt term is information literacy.
  

To some, managing is decision making.  Here we suggest that informing is more central than deciding as managers inform before they decide, and inform others of decisions.  Further, much of management is communicating and communication is understanding how another is informed. 
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