Entropy: Unseen Barriers to
Growth

A MEAPA Publication

b 4
4 MEADPA

Think / Act / Grow




MEAPA — a global training company

Unseen Barriers to Growth:
Natural Forces Working Against Collaboration, Integration,
Community Development and You

Without a focused purposeful concentration of effort, you will fall behind, your
company will become ineffective and your community will crumble. That sounds obvious, but
too often people focus on using popular concepts such as collaborating or integrating or
information management to achieve success without understanding the critical role of ongoing
external support for those efforts. Today’s economy is driven by interconnectivity, high-speed
sharing of information, massive amounts of knowledge, and cross-boundary collaboration. It is
a global economy that drives a world where human advancement is measured through the
accumulation of knowledge, livable communities, team approaches, and social integration.
Success and growth, whether we are talking about a successful person, a successful business, or
a successful community, requires us to learn new information, new concepts, new technology,
and new ways of operating. Yet, all of these attributes are tenuous and will fail if we do not
commit continuous and purposeful energy to them.

What confounds people in their pursuit of success is not having an appreciation for the
natural forces that combat against every one of these attributes. Yes, nature itself is conspiring
against our success which places increased emphasis on the need to be extremely purposeful in
what we do if we want to maintain our effectiveness, and doubly so if we want to grow. Since
all growth begins in the mind with our thoughts directing our actions, our perspective plays a
large role in the pathway we take to the future. This article was written specifically to challenge
the way you think and stimulate consideration of the actions you need to take in this world in

order to create any personal, business, or community growth.

Energy Transferred: Man Controls Nature

To understand the forces working against our growth today, we need to consider some
important discoveries that occurred in an old economy — the industrial revolution. The
industrial revolution occurred when inventors and entrepreneurs created new automated

devices to do work in place of human and animal labor. Machines were created that were run
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by engines. Through study of these engines, physicists began to understand that energy was
stored in places like coal or wood and could be transferred when it was burned. By connecting
an engine to this process, the transfer of energy led to the output of useful work that literally
drove economic growth. In a steam engine that burned coal, for example, the energy was
concentrated in the coal, transferred to the water where it heated the water molecules leading
to the creation of steam that provided the energy to lift a piston in a cylinder that turned a
wheel or shaft. Man was controlling nature, or so he thought.

The study of engines would eventually lead to a field of science called thermodynamics,
appropriately derived from the Greek words for “heat power.” Thermodynamics has two
principles that are universal in scope and, it turns out, apply directly to personal, business, or
community success and growth. The first principle was uncovered with the study of electric
motors. Energy in an electric motor is transferred when an electric current passes through a
coiled wire surrounded by magnets leading the magnetic field to exert a force that causes the
coiled wire to spin. As with the piston, the spinning wire can move wheels or shafts that do
work. Continued research on electric motors led to the discovery that while energy could be
transferred, it could not be created. When it transferred from one concentration to another, it
was not destroyed either, just moved. This finding became the first law of thermodynamics.
Therefore, whenever we use energy we are taking a pre-existing form of energy and moving it
around.

For all of this energy to be useful for work, it has to be collected somehow and
transferred. In nature, it is scattered. We know this is true because the first law of
thermodynamics tells us that we cannot actually create new energy. So merely having a lot of
energy available does not permit work to be done; but rather having a concentration of energy
in a useable form permits work. Understanding what happens when we do use energy brings
us to another law in thermodynamics that applies to all of our societal organizations and beliefs

about growth and success.
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Energy Dispersed: Nature Thwarts Man

It turns out that every time energy is transferred, some of it is released into the
environment and not into the work being performed. When you wind up a toy, some energy is
transferred from your muscle into the winding mechanism of the toy and some energy is lost
into the environment. No matter what configuration is used to transfer energy, some always
escapes to the environment in the transfer process. When it escapes, it is no longer useful for
the work. These observations led to the second law of thermodynamics that states energy is
continually degraded into less useful and available forms.*

Entropy is a way to measure the second law of thermodynamics. It is the measure of
increasingly unavailable energy for useful work. The term comes from the Greek word for
“transformation,” thus the energy is transforming from useful to not useful, or from orderly to
disorderly. Physicists like to observe entropy in a “system,” which is any defined place, for
example an engine, a room, the atmosphere or the solar system. 2

Nature pushes energy in a system to disperse. Temperature and pressure tend to
become more uniform as time goes by, unless there is an outside influence that works to
maintain the differences. Think of a single room in a warm house that you want to cool.
Concentrated energy is required to cool the room down initially with an air conditioner
constantly operating. Once cooled, the air conditioner cycles on and off to apply on-going
energy in order to retain the cool molecules. If the air conditioner is turned off, the room
becomes warmer over time as the hot air and the cool air mingle together leading to a constant
temperature spread throughout the house. The warm molecules and the cold molecules will
mix together and a high entropy state will result. It remains this way until some effort is made
using external energy to move the molecules around differently such as with an air conditioner

or heater. The only way to reverse entropy, to bring order, is by doing work — running an

! This realization led to the on-going search for more efficient engines (the ultimate of which is the self-perpetuating
engine). Efficiency is a concept that would eventually be applied to human work and social organizations through
the work of Fredrick Taylor and others, but that is not the focus of this article.

% A system is a term used in thermodynamics. Scientists talk about closed and open systems. Entropy applies to
both. Open systems merely allow external energy in while closed systems to not. Ultimately entropy increases in
both types of system.
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engine, moving a part, heating something up, etc. Energy has to be purposefully applied to the
environment or the entropy will remain forever high

Most important to us, entropy has a universal application. Isaac Asimov noted that if
we do nothing, then everything will deteriorate, collapse, break down, and wear out all by itself
because of the second law of thermodynamics.3 It turns out that this includes the attributes of

today’s economy and society. Without purposeful energy and attention, it will all fall apart.

Purposeful Energy Applied: Man Maintains and Grows

An important final point of clarification is that energy by itself does not decrease
entropy. ltis true that without external energy there will be no work or progress, but that
energy has to be concentrated and purposeful. A construction site containing steel, cement,
wood and glass will never become a building without purposeful energy. It can even have great
blueprints, a plan, but it still remains a collection of parts. The sun may shine on it, providing
much potential energy, but it is not the type of concentrated energy that is required. The
construction site needs energy in the concentrated form of workers, electricity and gasoline
power all working purposefully to transform the parts into a more orderly whole. The grovth,
therefore, only happens with purposeful concentrated poviteturns out that this is true with
economic and societal structures as well.

Entropy can be applied to any grouping — it is the universal tendency for things to run
down or degrade apart from purposeful intervention. Growth, then, is basically unnatural and
must be sustained by a continuing influx of external energy and information. Left alone, our
businesses will falter, our careers will sputter, and our communities will crumble. In short, our
societal and economic structures are deteriorating around us and only purposeful energy will
sustain them and allow them to flourish. This universal truth should orient all of our actions if

we wish to be successful.

’l' saac Asimov, fAln the Game of Ener gy &mitisoraijene mody na
1970): 10.
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Following are some statements to consider based on the impact of entropy on collaboration,
integration, information, and community development. Remember — these are designed to

challenge your thinking so you can find new opportunities through new perspectives.

Collaborations Struggle to Remain Effective

Applying the second law of thermodynamics to collaboration, we can see that nature
battles against an orderly collection of people to achieve a goal. Putting together a
collaborative effort requires focused energy. Expanding collaboration beyond a few individuals
requires such energy that it is infrequently accomplished with any sustaining success.
Collaborative efforts may start with enough energy to pull in individuals, like bringing heat into
a cool room, but it does not last long enough to retain them. Other priorities develop, people
become bored, new groups are formed that have greater energy, etc. To maintain
collaborative efforts requires a constant, purposeful concentration of energy.

Order and disorder might be a little misleading for collaboration so think in terms of a
specific collection being dispersed. It may be a particular group of people that was purposefully
brought together with great effort, but over time it cannot be maintained. Consider a
company. Look at a photo of the employees one year, then compare it to a photo from another
year. Notice how many people are different. In this case, it’s not the number of people that
matters, it’s that specific people were brought together once, then immediately there was
pressure on that particular group to deteriorate. To retain them, external energy in the form of
contracts and bonuses are used. Holding together what has been brought together is very
energy intensive and requires a purposeful approach to make it work. The same is true with
teams, churches, neighborhoods, and political coalitions.

There is a big push to group people together to work in teams at schools and in
business, yet these teams are often unnatural. Teams have to be put together purposefully and
they fall apart quickly without direct control by an external force, much like an external source
of energy is needed to maintain order at the molecular level. When we create teams to
accomplish goals, we need to be very clear on what type of external energy they will draw on

and where it will come from. For example, a team of linemen tasked with fixing downed power
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lines have a focused mission and a precise need that brings concentrated energy to the team.
Compare that to a brand team in a business that has a long list of activities around the fuzzy
goal of supporting a product that contributes little concentrated energy to the team. The same
idea is true with people. Just having the right people available does not mean they can be
transferred to a work purpose. The right people with the right abilities have to be purposefully
coordinated and supported to achieve a specific goal. Then that focus and those people need
to be constantly maintained.

For collaboration to succeed, therefore, requires the direct purposeful application of
concentrated energy. To merely offer collaboration tools or encourage people to collaborate
without considering this aspect is a recipe for failure. The collaborative effort will dissipate and
fail over time.

9 List the collaborative efforts you are involved in: business, civic, teams, etc.
9 What external sources of concentrated energy can you identify in order to maintain

these collaborative efforts at an effective level?

Integrated Approaches Require Great Effort to Maintain

Businesses increasingly look to integration to find greater efficiency or cost savings, but
they may not realize the cost in energy and resources to maintain. Business process
management and systems integration are two broad approaches used in this way. Business
process management attempts to improve processes within a company. It replaces a
traditional hierarchical management approach by integrating various management
components. For it to work, however, it must be a continuous process with a continuous
application of energy toward it. It cannot merely be put in place with the hope it will remain
effective. It cannot merely be monitored, although that is one of the steps. In order for the
efficiency of the system to work, constant management involvement and concentrated energy
is required. Reorganization, by itself, will not achieve the desired results.

In engineering, system integration is used to bring together component subsystems to
create one system. To be effective, constant energy is required to ensure that the subsystems

function together as a unified system. With information technology, this may be the process of
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linking together different computing systems and software applications. Notice in many
companies that the IT or MIS staff does not become less busy with an integrated system.
Rather, they are constantly fighting the pressure of deterioration within the system which may
manifest as software or hardware problems. The second law of thermodynamics seems to
apply here as with other types of groupings.

What integrated systems or operations are you involved in or effected by at work?

1 What type of concentrated energy is required to maintain the effectiveness of these

integrated approaches?
 How do you measure the trade-off of between the efficiency of the integration and the

requirement for external energy to maintain it?

Useful Information is More Difficult to Find

Information and Knowledge also follows the second law. At one time, information was
power and people held onto it jealously. While that changed with the ease of storing and
manipulating information, it is still valuable when organized effectively. The internet seems like
it should decrease entropy, that it creates more order where there once was disorder. Prior to
the internet, information was literally everywhere —in libraries, county offices, federal
buildings, magazines, television, archives, reports, private collections, universities, individual
brains, etc. By using a purposeful concentration of energy in the form of the internet to
organize information, the entropy of information has decreased. Information is more organized
now than it has been in earlier history. It should, therefore, be more useful for people to apply.

However, the internet is a closed system and the information it holds spreads out on
more and more locations (sites), thereby increasing entropy. If you consider each piece of
information as a molecule, they are being dispersed at an amazing rate across the globe.
Search engines, however, act as external energy to briefly pull the information back together
into an order fashion, but then it is immediately dispersed again. As the amount of information
and number of sites increase, and entropy increases, the information becomes less useful
because of the sheer volume and unknown quality. We cannot assume that information will be

orderly and organized for our use simply because we can access it. Personal discernment and
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the ability to think effectively is required to synthesize the information and make it useful. This
is the form of concentrated energy that we need to reduce entropy. Technology will not
perform this function for us as we all have unique needs and intentions for the information we
collect.

I What specific types of information are vital to your success and growth?

9 How have you prepared yourself, your company, and your organization to access the

correct information and synthesize it effectively?

Communities Need to Put Concentrated Energy on Survival

All communities were originally created for a purpose.” People settled areas where they
could grow crops, use local resources, or transport goods with ease. Energy in the form of
livelihoods and businesses drove this creation. Over time, the purposes of communities
change. In some cases, all of the original reasons for a community’s creation may disappear.
Cities and towns deteriorate over time, particularly after they have been built up for an original
purpose and that purpose disappears without being replaced.

We know that physical structures in communities require constant upkeep or they will
deteriorate. The same is true of the population. People will remain in a community because
there is a job for them — an external source of energy that impacts them. Without that force,
people will often leave.> Well meaning people may want to save a community without
understanding the forces working against them. Ghost towns in America and ruins around the
world attest to the role that the second law of thermodynamics has on communities. A clear
visualization of this can be seen while driving past any abandoned community, where the
buildings are falling in and the outskirts of town are encroaching into city limits. Out west, that
may look like tumbleweeds and dust, back east it is weeds growing through the parking lot.

Either way, it is entropy in action.

* This is true of geographic and social communities such as those on the internet. For this example, we will examine
geographical communities to see the relationship with economic development.

> People may stay in a community due to the force of family ties. There are always exceptions, but looking at
migrations of people and the rise and fall of cities shows the great concentration of energy singularly applied by
jobs.




MEAPA — a global training company

Economic development, as a purposeful action by thoughtful people, can serve as an
external force of energy to maintain and even grow a community. Without taking a thoughtful
approach to the local economy, however, a community will fall apart. Many times,
communities spend more time looking outward for salvation than focusing on the forces that
are pulling them apart from within. Focused energy is needed to stop the deterioration that
nature is applying to the community. Economic developers use concentrated energy in the
form of incentives, tax breaks, work force training, and other benefits to pull companies into
their orbit, and hopefully keep them there for a while.® Efforts may also be made to offer
amenities that attract people. While useful, these tactics miss the realities of the second law of
thermodynamics that is pulling apart the very coalition that is being created.

While it is useful to attract new companies to a town, the application of concentrated
energy can never be let down or the deterioration will begin. Having attracted a business into a
community is merely the first step of a constant effort to retain it. This is why efforts at
supporting existing businesses and population are so important to a community. However
much you love your community, natural forces are attacking it. Citizens need to realize that
retaining businesses, and working on the survival of the community itself, is an ongoing effort
that can never be relinquished.

9  What efforts does you community take to maintain itself as a collection of individual
families, businesses, and organizations?

 What does your community do to maintain existing businesses?

1 How would you compare the efforts of your community to attract new companies

compared to retaining existing companies?

% Economic development studies are filled with examples of companies being lured into a community with
wonderful incentives only to leave as soon as their obligations have been met.

10
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Conclusion: Maintenance and Growth Require Purposeful Energy

The examples above are just some of the ways in which the universal laws of
thermodynamics impact our lives every day. As a business owner, an employee, a human
being, the citizen of a community, or a community leader, the lesson is very clear and powerful.
In order to maintain where you are today, and in order to grow at all in the future, requires a
purposeful application of concentrated effort. There is a limited amount of energy available,
and you need to be purposeful about where you use the energy available to you. Retaining
what you have requires you to apply a great external effort. Growth, the achievement of goals,
and success will not happen without an even greater application of purposeful energy.
Understanding this, and viewing everything you do through the prism of the laws of
thermodynamics, is a vital first step to organizing your priorities and applying your resources for

growth.
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To learn more about the connection of Thinking with Results, and to discover other strategies
for thinking differently in order to uncover new opportunities, visit the MEAPA website at

www.meapa.com.
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