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Lead-in

Directions: Please watch the video and answer the questions given below.

- A Global Economic

_ Perspective

( Economic Evolution )

By Enc D. Beinhocker

Economic evolution is not a single process, but rather the evolution n. % %; #1t; % &
result of the interlinked processes. The first is the evolution of
technology, a critical factor in economic growth throughout
history. Most notably, the sharp bend in economic growth
around 1750 coincides with the great technological leap of coincidev. Fia# 4 ; 484
the Industrial Revolution. But the evolution of technology is
only part of the story. The evolutionary economist Richard
Nelson' of Columbia University has pointed out that there
are in fact two types of technology that play a major role in
economic growth. The first is Physical Technology; this is what
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: we are accustomed to thinking of as technology, things such
as bronze-making techniques, steam engines, and microchips.
. Social Technologies, on the other hand, are ways of organizing
people to do things. Examples include settled agriculture, the
- rule of law, money, joint stock companies, and venture capital.
Nelson notes that while Physical Technologies have clearly
- had an immense impact on society, the contributions of Social
Technologies have been equally important and in fact, the two
. coevolve with each other. During the industrial Revolution, for
example, Richard Arkwright’s” invention of the spinning frame
- (a Physical Technology’) in the eighteenth century made it
economical to organize cloth-making in large factories (a Social
© Technology?), which in turn helped spur numerous innovations
in the application of water power, steam, and electricity to
- manufacturing (back to Physical Technologies). The stories of
the agricultural, industrial, and information revolutions are all
 largely stories of the reciprocal dance between Physical and
Social Technologies.

Yet the co-evolution of Physical and Social Technologies
is only two-thirds of the picture. Technologies alone are nothing
© more than ideas and designs. The Physical Technology for a
cloth-spinning frame is not itself a cloth-spinning frame —
. someone actually has to make one. Likewise, the Social
Technology for a factory is not a factory — someone actually has
. to organize it. In order for technologies to have an impact on
the world, someone, or some group of people, needs to turn the
© Physical and Social Technologies from concepts into reality. In
the economic realm, that role is played by business. Businesses
- fuse Physical and Social Technologies together and express them
into the environment in the form of products and services.

' Businesses are themselves a form of design. The design of
a business encompasses its strategy, organizational structure,
. management processes, culture, and a host of other factors,
business designs evolve over time through a process of
differentiation, selection, and amplification, with the market
as the ultimate arbiter of fitness. One of the major themes of
. this book is that it is the three-way co-evolution of Physical

reciprocal adj. FAE & ; Z &t

fuse v. &4

encompass v. 4 €L3& X F4h

arbiter n. #F{HA
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: Technologies, Social Technologies, and business designs that
accounts for the patterns of change and growth we see in the
{ economy.

: The notion that the economy is an evolutionary system
{ is a radical idea, especially because it directly contradicts
much of the standard theory in economics developed over the
© past one hundred years. It is far from a new idea, however.
Evolutionary theory and economics have a long and intertwined  intertwined adj. #| £ 49
* history. In fact it was an economist who helped spark one of
Charles Darwin’s most important insights. In 1798, the English
. economist Thomas Robert Malthus® published a book titled
An Essay on the Principle of Population, As It Affects Future
. Improvements of Society, in which he portrayed the economy as
a competitive struggle for survival and a constant race between
© population growth and humankind’s ability to improve its
productivity. It was a race that, Malthus predicted, human kind
- would lose. Darwin read Malthus’s work and described his
reaction in his autobiography:

: In October 1838, that is fifteen months after | had begun my
systematic enquiry, | happened to read for my amusement “Malthus
© on Population”, and being well prepared to appreciate the struggle
for existence which everywhere goes on from long-continued
© observation of the habits of animals and plants, it once struck me
that under these circumstances favorable variations would tend  variation n. 4
* to be preserved and unfavorable ones to be destroyed. The result
of this would be the formation of new species.

: Here then | had at least a theory by which to work.

. Darwin’s great insight into the critical role of natural
- selection in evolution was thus inspired by economics. It was
not long after Darwin published his Origin of Species that the
. intellectual currents began to flow back the other way from
evolutionary theorists to economists. In 1898, the economist
© Thorstein Veblen® wrote an article that still reads remarkably
- well today arguing that the economy is an evolutionary system.
Not long afterward, Alfred Marshall®, one of the founders of
modern economic theory, wrote in the introduction to his
famous Principles of Economics, “The Mecca of the economist
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lies in economic biology.” Over the following decades, a number
of great economists, including Joseph Schumpeter” and Friedrich
Hayek®, delved into the relationship between economics and
evolutionary theory. In 1982, Richard Nelson and Sidney Winter
published a landmark book titled An Evolutionary Theory of
Economic Change. It was the first major attempt to marry
evolutionary theory, economics, and the then recently developed
tool of computer simulation.

Despite these efforts by some of the finest minds in
economics, evolutionary thinking has had relatively little impact
on mainstream economic theory. Beginning at about the same
time as Darwin’s Origin of the Species, economics took a turn
down a very different road. Since the late nineteenth century,
the organizing paradigm of economics has been the idea that
the economy is an equilibrium system, essentially a system
at rest. As we will see, the primary inspiration for economists
from the late nineteenth through the mid-twentieth centuries
was not biology, but physics, in particular the physics of motion
and energy. Traditional economic theory views the economy
as being like a rubber ball rolling around the bottom of a large
bowl. Eventually the ball will settle down into the bottom of
the bowl, to its resting, or equilibrium, point. The ball will stay
there until some external force shakes, bends, or otherwise
shocks the bowl, sending the ball to a new equilibrium point.
The mainstream paradigm of economics over the past hundred
years has portrayed the economy as a system that moves from
equilibrium point to equilibrium point over time, propelled along
by shocks from technology, politics, changes in consumer tastes,
and other external factors.

While economists were pursuing their vision of the
economy as an equilibrium system, during the latter half of the
twentieth century, physicists, chemists, and biologists became
increasingly interested in systems that were far from equilibrium,
that were dynamic and complex, and that never settled into a
state of rest. Beginning in the 1970s, scientists began to refer
to these types of systems as complex systems. This is a term
we will look at in detail later, but in brief, a complex system is

simulation 7. £

paradigm n. 74 ; X
equilibrium z. “F45; ¥4




a system of many dynamically interacting parts or particles. In
i such systems the micro-level interactions of the parts or particles
i lead to the emergence of macro-level patterns of behavior. For
- example, a single water molecule sitting in isolation is rather
boring. But if one puts a few billion water molecules together
i and adds some energy in the right way, one gets the complex
: macropattern of a whirlpool. The pattern of the whirlpool is the
: result of the dynamic interactions between the individual water
molecules. One cannot have a whirlpool with a single water
molecule; rather, the whirlpool is a collective or “emergent”
property of the system itself.
During the 1970s, as scientists aimed to know more about
i the behaviors of complex systems, they became increasingly
interested in systems in which the particles were not simple
things with fixed behaviors like water molecules, but were
things with some intelligence and the capability of adapting to
their environment. Water molecules cannot adapt their behavior,
but ants, for example, can. An ant may not be terribly smart by
i human standards, but it can nonetheless process information
. from other ants and from its environment and modify its
behavior accordingly. Like a water molecule, a single ant on its
own is not terribly exciting. However, if you put a few thousand
ants together, they interact with each other, communicate using
chemical signals, and coordinate their activities to do things
such as build elaborate anthills and organize sophisticated
: defenses against attackers. Scientists refer to parts or particles
that have the ability to process information and adapt their
behavior as agents and call the systems that agents interact
' in complex adaptive systems. Other examples of complex
adaptive systems include the cells in your body’s immune
system, interacting organisms in an ecosystem, and users on
the Internet. With the advent of inexpensive, high-powered
computers in the 1980s, scientists began to make rapid progress
in understanding complex adaptive systems in the natural world
and to see such systems as forming a universal class, with many
common behaviors. In fact, many biologists have come to view
evolutionary systems as just one particular type, or subclass, of

molecule . 4



complex adaptive systems.

: Social scientists following this work increasingly began to
wonder whether economies too might be a type of complex
. adaptive system. The most obvious characteristic of economies
is that they are collections of people interacting with each other
in complex ways, processing information, and adapting their
behaviors. In the 1980s and early 1990s, researchers began to
experiment with models of economic phenomena that were
i radically different from traditional models. Rather than portraying
. the economy as a static equilibrium system, these models
' presented the economy as a buzzing hive of dynamic activity, with
no equilibrium insight. Just as the pattern of a whirlpool arises
. from interacting water molecules, these models showed complex
. patterns of boom and bust and waves of innovation emerging from
the interactions of simulated agents, just as they do in the real
© economy. Interest and research in understanding the economy as a
complex adaptive system has grown rapidly during the past decade.
: One should not assume that there is currently a single,
synthetic theory of Complexity Economics’. Rather, my use
. of the term is intended to cover the broad range of theories,
hypotheses, tools, techniques, and speculations that we will
survey in this book. At this stage in its development, Complexity
Economics is a work in progress, or what philosophers of
science refer to as a “program” rather than a unified theory.

. If the economy is indeed a complex adaptive system, then
this has four important implications. First, it means that for the
past century, economists have fundamentally misclassified the
economy and that the mainstream economic theory reflected in
textbooks, management thinking, and government policies today
. is either wrong, or, at best, only approximately right.

Second, viewing the economy as a complex adaptive system
provides us with a new set of tools, techniques, and theories for
explaining economic phenomena.

: Third, it means that wealth must be a product of
evolutionary process. Just as biological evolution summoned
. complex organisms and ecosystems out of the primordial soup,
economic evolution has taken humankind from a state of nature

synthetic adj. 4 .49

primordial adj. #1 % 49; R4



to the modern global economy, filling the world with order,
complexity, and diversity along the way.

: Fourth and finally, history shows that each time there has
. been a major shift in the paradigm of economic theory, the
tremors have been felt far beyond the academic world. Adam
. Smith’s'® ideas had an important influence on the growth of
free trade in the nineteenth century; Karl Marx’s vision inspired
. revolutions and the rise of socialism in the early to mid-twentieth
century; and the intellectual dominance of Anglo-American
. Neoclassical economics coincided with the ascendancy of
global capitalism in the latter decades of the twentieth century.
It will probably be several decades before the full socio-politico
implications of Complexity Economics became clear.

We will arrive at the end with a message of optimism: if
we can better understand the processes of wealth creation,
then we can use that knowledge to develop new approaches
to create economic growth and opportunity for people.
Complexity Economics will not be a cure-all for the challenges
of management or the ills of society. But just as a more
scientific understanding of natural phenomena has been a major
contributor to bettering the human condition, a more scientific
understanding of economic phenomena has the potential to help
improve the lives of people around the world.

Words: 2 041

From: Eric D. Beinhocker (2006), The Origin of Wealth:
Evolution, Complexity, and the Radical Remaking of Economics.
Random House Business Books, London, pages 15-20.
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