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INTRODUCTION 
 
We live in an age of increasing complexity – an era that holds more promise, and more 
peril, than any other in human history.  As civilization becomes increasingly 
interconnected and technology accelerates the pace of change, our problems have 
become more complex than ever before.  New forms of flourishing lie tantalizingly at 
our fingertips, but apocalypse is all too easy to imagine.  The fossil fuels that power our 
economy have generated remarkable wealth, but they threaten to destroy it through 
climate change, which is like an immense Tsunami rolling toward us from the future.   
Automation creates prosperity for some and unemployment for others.  Financial crises 
and growing inequality have ripped civilization apart, causing socio-political 
polarization, stoking terrorism and putting democracy in retreat.   As I write, we are 
experiencing the worst global pandemic in more than a century. 
 
Many of these problems are rooted in the economy, and as a result, public policy-
making relies on economic theories and the economic models that support them.  While 
political leaders do not make decisions based on models and theories by themselves, 



they have a significant impact, framing debates, narrowing options, and providing 
arguments for and against policy proposals.  Perhaps even more importantly, economic 
models and theories shape our intuition and affect how decision-makers think about the 
world.   

Unfortunately, the guidance provided by economists has thus far failed as often as it has 
helped. The last global economic crisis provides a good example.  In 2006 top 
economists at the New York Federal Reserve Bank became concerned about the 
possible dangers of a crash in the housing market.   They asked the Federal Reserve 
Bank US model (FRB/US), one the most well-developed economic models in the world, 
“What would happen to the U.S. economy if the average house price drops by 20%?”  
The model came back with a clear answer: “Not much.”  
 
The economists’ concerns were remarkably prescient:  Between January 2007 and 
January 2009, the average price of a house sold in the U.S. dropped by about 23%.  But 
the FRB/US prediction was horribly wrong:  It under-estimated the effect on the U.S. 
economy by a factor of twenty.  The Great Financial Crisis that ensued was the worst 
period of global economic decline since the Great Depression of the 1930s.  In the U.S., 
five million people lost their jobs, unemployment went to 10%, and it cost the U.S. 
economy about 10 trillion dollars, roughly equivalent to a half a year of work for 
everyone in the country.  The effect on the rest of the world was even bigger.  Perhaps if 
the FRB/US model had given a better answer, the Fed might have taken timely action 
before the crisis occurred, and some of the pain and suffering could have been avoided.  
The failure of economic models was universal.   As the president of the European 
Central Bank, Jean-Claude Trichet said, “As a policy-maker during the crisis, I found the 
available models of limited help. In fact, I would go further: In the face of the crisis, we 
felt abandoned by conventional tools.” 
 
Modern science and technology provide us with powerful tools to understand and solve 
the world’s problems in ways that differ from the kinds of models proposed by 
mainstream economic theory.  We are now able to collect data on economic activity at 
an unprecedented scale.  Modern computers potentially allow us to model the global 
economy with a remarkable level of fidelity and detail.   Better science could guide us 
through the crises we face and help us create an economy that is sustainable, fair and 
prosperous. 
 
This is not happening.  While the conceptual framework of mainstream economics is 
useful for well-specified small problems, like designing a more efficient auction, it is ill-
suited to understanding and solving big, messy real-world problems.   The core 
assumptions do not match reality and the methods based on them do not take full 
advantage of modern technology.    For important issues, such as climate change, this 
has resulted in wrong answers that have provided a rationale for inaction, leading us to 
the brink of a global catastrophe.  Nobel Prizes have been given to economists whose 
theories were based on idealized arguments with no empirical support, providing 
fodder for neoliberal political philosophies. These theories were used by Reagan and 
Thatcher to justify economic policies that caused extreme inequality and socio-political 
polarization. 
 
It is time to try something new.  The science of complexity economics that I write about 
here offers an alternative.  Complexity economics uses ideas and methods from the 



science of complex systems, which is an interdisciplinary movement spanning the 
physical, biological and social sciences.  This movement emerged in the eighties and I 
was one of its founders.   
 
The science of complex systems studies emergent phenomena.  This means that the 
behavior of a system as a whole is qualitatively different from that of its individual 
parts.  Perhaps the most dramatic example is the brain:  An individual neuron is a 
relatively simple device that takes in stimuli from other neurons and produces new 
stimuli.  An individual neuron is not conscious, but somehow the 85 billion neurons in 
the human brain combine to produce abstract thinking and consciousness – something 
that would be impossible to even imagine from observing a single neuron in isolation. 
 
Adam Smith, who is a founder of economics, was also perhaps the first person to 
describe the idea of a complex system . He viewed the economy as a complex system, 
and argued that the whole is greater than the sum of its parts: “In the highlands of 
Scotland, every man must be his own butcher, baker and brewer, whereas in a town 
these trades acquire separate identities.”  In a village, it is far more efficient for the 
butcher to sell meat, the brewer to make beer and the baker to make bread, than for 
each villager to make all of their own provisions.  The ability to trade makes it possible 
for each person to specialize in what they do best, and everyone’s desire to make a good 
income provides an incentive to do things well and to innovate in order to do them 
better.  He understood that the economy amplifies, coordinates and combines our 
individual efforts, allowing us to create new technologies and making us much better off 
collectively than we could ever be on our own.   

 

Stated in modern terms, Smith understood the economy as an emergent phenomenon.  
Under the right conditions, the benefits of a capitalist economy emerge from the bottom 
up, largely motivated by self-interest and without external guidance. The economy as a 
whole behaves very differently from the individuals who comprise it.  The economy’s 
ability to organize our collective behavior underpins our capability to create vaccines 
for pandemics or go to the moon, allowing us to accomplish far more than we ever could 
alone. 

Although economics and complex systems might share Adam Smith as their ancestral 
founder, ideas and methods from complex systems theory are not widely accepted in 
economics as it is practiced today.  The foundational assumptions and styles of thinking 
are very different.  While there were a few prominent 20th century economists who 
were complex systems thinkers, their ideas never fully caught on in mainstream 
economics.  

Complex systems scientists work from the bottom up:  The philosophy is to first 
understand the rules that govern the behavior of the building blocks, then study how 
these blocks interact with each other.    In economics the building blocks are entities like 
individual human beings, households, firms and governments.  Unlike atoms in physics, 
the building blocks of the economy are agents, who think, imagine the future, and make 
decisions.   This makes economics much harder than physics!  Economic agents make 
choices, such as where to work, how much to work, where to invest, what to produce, 
how much to produce and at what price, and how to innovate.  To understand the 
economy, we need to understand how agents make decisions and how their decisions 



affect the economy as a whole.  Mainstream economists have developed a framework 
for doing this.  Complexity economists are developing a dramatically different 
framework.  .  I’ll first describe how mainstream economists do this, and then I’ll 
describe how complexity economists like me think it should be done differently. 

Mainstream economics is based on core assumptions that grew out of the 19th century 
philosophy of utilitarianism.  According to this view, we are all endowed with an 
intrinsic notion of what we want, called utility.  This provides a score card that allows us 
to evaluate all possible decisions, rate them according to how well they meet our wants, 
and make the best choice (meaning the one with the most utility).  This is called utility 
maximization.  Standard economic theory assumes that agents make decisions by 
maximizing utility.  According to this view, we live in “the best of all possible worlds,” in 
which agents make decisions that give them as much utility as they can possibly have. 

The other key element in mainstream economic theory is how it conceptualizes agents’ 
models of the world.  The model of the world that emerged in the middle of the 
twentieth century and took over economics for the next fifty years is called rational 
expectations.  Under rational expectations, each agent has a perfect and complete model 
of the world.  Each agent knows all possible outcomes and knows the correct 
probability for every possible outcome.  This means that the agent can compute the 
average utility for any decision by taking into account the likelihood of each outcome 
and choosing the decision with highest utility. 

For example, suppose you need to choose whether to carry your umbrella on an outing.  
Suppose there is a 5% chance of rain.  Suppose your discomfort from getting wet is ten 
times as large as your discomfort from carrying your umbrella. To suggest a choice, an 
economist might choose arbitrary units, and say that your utility from not carrying the 
umbrella is one and your utility from staying dry is ten.  Then under rational 
expectations your expected benefit  from not carrying the umbrella is one, since if you 
don’t carry it you always receive a benefit of one.  In contrast if you bring it with you, 
your expected benefit is the probability that it will rain times the benefit from staying 
dry, or 0.05 x 10 = 0.5.  Since 0.5 is less than one, rational expectations says that you 
should leave your umbrella at home. 

Rational expectations depends on having correct information and on having the ability 
to perform the necessary calculations.  If your belief about the likelihood of rain is 
wrong, or if you do not know your utilities in each case, then this analysis would not 
correspond to rational expectations. 

The model of decision-making based on rational expectations is sometimes called Homo 
Economicus.  Using this model is a bit like assuming that everyone in the economy 
thinks like Mr. Spock, from the TV series Star Trek.  His thinking was always perfectly 
logical and rational, and his superior intelligence allowed him to reason clearly, even in 
complicated situations.  But Spock was a Vulcan, rather than a human.  

Homo Economicus is useful in situations where all the possibilities are well-understood 
and the structure of the future is known.  But unfortunately, most real-world problems 
are not like that.    Real-world problems tend to be complicated and their possible 
outcomes are difficult to anticipate.  As a result, we do not know the probability of 
future events occurring and may not even be able to imagine all the possibilities.  This is 
called fundamental uncertainty -- what Donald Rumsfeld famously called “unknown 
unknowns”.  Climate change provides a good example:  Even after decades of research, 



we still don’t know how quickly sea level will rise or how much warming can happen 
before the tundra begins to release large quantities of stored methane, dramatically 
accelerating the rate of warming.  Homo Economicus is antithetical to fundamental 
uncertainty, and provides a poor model for understanding how we deal with situations 
like climate change or any of the other big problems we face. 

The other problem is that, as things get more complicated, economic models based on 
Homo Economicus become too difficult to solve.  Calculating what a rational agent would 
do can be hard.   It gets even harder and quickly becomes unworkable if too many 
moving parts are added.  For example, economic models failed to anticipate the Great 
Financial Crisis  for several reasons, but the most glaring one is that they did not allow 
for the possibility that homeowners and businesses could default on their loans.  
Economists knew that default was important to consider, but including it in their 
models was difficult, and so they left it out.  As it turned out, default played a central 
role in the crisis, and so the models were useless.  The traditional models updated since 
the crisis now include default, but only by making other strong simplifying assumptions.  
Even the revised models still omit many essential features of the economy, which may 
become important for anticipating and understanding the next crisis.  

The foundational assumptions of contemporary economics were put in place before we 
understood very much about psychology.  In recent decades many economists have 
challenged the usefulness of Homo Economicus as a universal model of human decision 
making, creating a new field called behavioral economics.  Behavioral economists 
incorporate findings from psychology and sociology and do experiments to study how 
real people make economic decisions. They have shown that the assumptions of utility 
maximization and rational expectations do not accurately describe human behavior and 
have suggested alternative models.   

Behavioral economics is now widely accepted by the mainstream, but there is still a 
chasm between how psychologists and behavioral economists describe decision-making 
by real people and the assumptions that underpin the economic models that continue to 
influence public policy, which are still largely based on Homo Economicus.  Properly 
incorporating realistic assumptions about how decisions are actually made into 
economic models is probably the most important problem in economics. 

Mainstream economists are working hard to fix this.  But their approach is incremental, 
and it proceeds by tinkering with one element of the theory at a time.  For example, they 
experiment with new score cards that provide an alternative to utility, or modify their 
models to account for imperfect reasoning, such as myopia or other cognitive biases.  I 
don’t think the incremental approach will ever succeed.  The changes that need to be 
made are too big.  The elements of the existing theory were designed to work together 
as a whole, and when one is modified the others become inappropriate.   

As I said earlier, the current framework is useful in some contexts and should not be 
abandoned altogether.  But we need to create a completely different framework that can 
be used to address the large and complicated problems that the world faces, which the 
current mainstream framework will never be able to do. 

To do this we need a revolution.  A new science of economics needs to be built from the 
bottom up.  We need to go back to basics and rework all the elements of existing 
economic theory.  The new science of complexity economics abandons Homo 
Economicus completely and replaces it with foundational assumptions that are directly 



based on empirical results drawn from psychology and other disciplines.  Complexity 
economics brings in important interdisciplinary influences, including statistical physics, 
ecology and evolutionary biology.  Huge advances in computer capability and big data 
give complexity economics the power to render complex models that better match 
reality and that can help us navigate today’s big economic problems.  The style of 
thinking and the tools of this new trade are very different from those that currently 
dominate the economic mainstream.  

I’ll now outline the key elements of this new approach. 

One of the central tools of complexity economics is computer simulation.  Digital 
technology has revolutionized science by allowing us to create analogs of the real world 
inside the computer.  We now use computer simulations to study just about everything, 
from galaxy formation to protein folding to how neurons interact to create thoughts.  
Until about fifteen years ago, the best models for epidemics, for example, were based on 
mathematical equations, but now computer simulations are the state of the art.  They 
make it possible to track the movements of individuals and study how epidemics spread 
in hospitals, schools and airports.  We can simulate traffic realistically to predict 
whether creating new lanes or building bridges will reduce traffic jams.  The army uses 
simulations to study new tactics in battle.  Airlines use simulations to improve their 
flight scheduling and many large corporations use them to improve processes like 
warehousing and supply chains. 
 
In complexity economics,  simulations are called agent-based models to emphasize that 
the building blocks make decisions, ie. they have “agency”.  Algorithms describing how 
each agent makes decisions are programmed into the computer.  At each point in time 
the agents gather information and make their decisions.  Their actions in turn change 
the state of the economy, which generates new information, causing the agents to make 
new decisions, and so on.  The process can be repeated indefinitely.  This makes it 
possible to study the interactions of individual agents over time.   In agent-based 
models economic phenomena emerge from the bottom up, just as they do in the real 
world. 
 
Agent-based models allow a great deal of flexibility in the implementation of agent 
decision rules.  The algorithms that are programmed into the computer to model 
decision making might consist of simple rules that social scientists have found people 
actually use, like “copy your neighbor”, or “buy undervalued assets”, or they might 
involve learning algorithms that capture how agents adapt their decisions over time to 
improve their effectiveness.  Computers can easily deal with complicated, messy facts.  
This flexibility makes it possible to model decision making with as much realism as 
needed.  And there are additional benefits of this realism:  In the presence of 
fundamental uncertainty simple rules of thumb can be surprisingly effective. 
 
While mainstream economists use computers to solve equations that maximize utility, 
this is not simulation in the usual sense -- there is no attempt to directly create analogs 
for how things happen in the real world.  In contrast, in an agent-based model the 
computer tracks the interactions of the agents and how they affect the economy.  The 
computer mimics what the economy actually does. 
 



The choice between utility maximization in mainstream economics and agent-based 
models in complexity economics reflects a deeper philosophical debate in social science 
about how to choose the best model.  Milton Friedman, a prominent 20th century 
economist, started this debate when he argued that models should be evaluated solely on 
how good their predictions are rather than on the believability of their assumptions.  
Even if the assumptions of a model are far-fetched, he said, the economy may behave “as 
if” they are true.  He used the example of billiards players, who may not understand the 
laws of physics, but might play billiards as if they did. 
 
While many economists now distance themselves from Friedman, “as if” reasoning is still 
used to justify the mainstream research program.  Behavioral economics has made it 
abundantly clear that people do not make decisions simply by maximizing utility 
functions as standard economic models assume they do.  To justify those models, they 
argue that the economy behaves “as if” they did.  
 
There is universal agreement that models should be judged based on their ability to 
predict empirical facts.  The debate is whether this should be the only criterion.  In social 
science models often fit the facts loosely, while none fits them tightly.   Scientists are 
forced to choose models based on incomplete information. If a model requires 
implausible “as if” arguments, we should regard it with suspicion, unless it fits the facts 
far better than any other model. 
 
Instead I believe we should follow what I call the principle of verisimilitude: Models 
should fit facts and their assumptions should be plausible.  Assumptions that seem 
wrong from the outset are more likely to lead to false conclusions.  Similarly, models 
that omit key features of the economy will fail when these features become important. 
We need to replace “as-if” reasoning by “as-is” reasoning.   Models with plausible 
assumptions are more likely to make better predictions. 
 
This doesn’t mean that models should be complete representations of the world. Models 
are always abstractions and verisimilitude does not mean capturing every detail.  
Verisimilitude just means capturing the essential components as realistically as we can.  
We are not trying to create The Matrix.  As Einstein famously said, “A model should be as 
simple as possible, but no simpler”.  The principle of verisimilitude emphasizes the 
caveat, “but no simpler.” 
 
Agent-based models can be complicated or they can be simple – we’ll see examples of 
both in this book. Computers easily keep track of all the details that are complicated to 
state in mathematical form.  This makes it possible to include all the essential features of 
the economy in a single model.   Most importantly, when designed properly, agent-based 
models allow us to add new features to a model without changing existing features.  They 
allow us to describe the economy with as much verisimilitude as needed. 
 
Making realistic models requires good data.  Agent-based models are naturally suited to 
make use of the vast quantities of data that are available in the 21st century.  There are 
tens of millions of firms and billions of households in the world making trillions of 
transactions every year.  We have the ability to capture enough of this data to build a 
detailed map of the economy, but remarkably, at this point in time, no such map exists.  If 
we can build such a map, it would allow us to see the structure of the economy in detail 



and track its changes through time.  Most importantly, it would allow us to fit and test 
agent-based models for the economy at the level of individual firms and households.  This 
would allow us to understand the economy from the bottom up, so that macroeconomics 
(the study of the economy at the large scale) emerges from microeconomics. I call this 
global microeconomics. 
 
The economy is always changing.  One of the most important purposes of the science of 
economics is to understand how and why changes happen and what we can do to guide 
the economy in better directions.  How we do this depends in part on whether the 
changes come from outside the economy or from within it.  The COVID pandemic is a 
good example of changes coming from outside.  The virus – which came from outside of 
the economy -- caused people to change their behavior by avoiding activities like going 
to restaurants and flying, which lowered economic output and caused problems like 
unemployment.   The Great Financial Crisis, in contrast, is a good example of changes 
coming from inside the economy:  The introduction of mortgage-backed securities 
helped create a bubble in housing markets.  When housing prices crashed this severely 
stressed banks, which dried up credit and caused a global recession. 
 
Most mainstream models have difficulties modeling changes from within the economy.  
Absent any outside inputs the models reach a state of rest, where nothing changes.  The 
real economy changes all the time:  To explain why, these models have to postulate 
outside inputs even when they are not appropriate.  For the Great Financial Crisis, for 
example, standard models are forced to postulate the existence of outside “shocks” that 
somehow knocked the economy into a recession.  This has to be justified using “as-if” 
arguments that don’t match reality.   
 
In contrast, agent-based models easily capture changes both from outside and from 
inside the economy.  I will present an example of a simple model of ours that made 
accurate predictions for how the economy would respond to outside shocks caused by 
the COVID pandemic. I will also present a different model that shows how the excessive 
use of credit can create bubbles arising from within the financial system. These agent-
based models use natural and plausible assumptions in each case.    The models I 
present in this book illustrate how complexity economics uses “as-is” reasoning to 
replace “as-if” reasoning. 
 
One of the benefits of complexity economics models is that they do not force us to make 
empirically unfounded assumptions about values. The core assumption of mainstream 
models is that agents are selfish utility maximizers.  This is based on an ethical 
judgement about human motivation: selfishness is baked in.   In macroeconomics, utility 
is identified with consumption – the assumption is that Homo Economicus is selfishly 
driven primarily by the desire to consume as much as possible -- which makes this even 
more value laden.  Complexity economics models, in contrast, are free to replace the 
belief in utility maximization with behavioral rules or learning algorithms, and ground 
them in what we know about how people make decisions.  The basis of the model is no 
longer an ethical statement – it is based instead on empirical observations about how 
people actually behave.  
 
There is more to complexity economics than just simulation.  Science requires a 
conceptual framework for interpretation and understanding. Simulations provide a 



laboratory for performing experiments and exploring alternate worlds, but their design 
and the analysis of their results require conceptual interpretation.  Complexity 
economics draws on frameworks that have been developed in other fields, including 
biology and statistical physics as well as other branches of social science.  The resulting 
insights provide new ways of thinking about how the economy works that deliver 
practical payoffs, including better predictions. 
 
To understand how the economy functions, it helps to view human society as an 
organism:  From this point of view, the economy is the metabolism of civilization.  As we 
will see, this is not just a loose metaphor – it is supported by a precise mathematical 
analogy.  The metabolism of a living organism takes food from the environment, breaks 
it up, and converts it into building materials and energy that the organism needs.  
Similarly, the economy uses energy and raw materials from the earth to make things 
that we need (and many that we don’t need).  The economy is not something tangible:  It 
is not a material thing, but rather a process that guides and implements the conversion 
of natural resources and labor into goods and services.   
 
Restating Adam Smith’s insight in more modern terms, the economy is an ecosystem of 
specialists, whose interactions perform civilization’s metabolic functions.  The word 
“ecosystem” draws on an analogy to biology:  Living organisms are specialists who have 
evolved to fill niches that provide them with food. Similarly, we acquire specialized 
skills and work for firms and other institutions that are specialists in providing a good 
or service.  To understand how the economy functions we have to think about the 
whole, but to do this, we need to understand how changes in one part of the ecosystem 
affect the rest of it.  We will see, for example, how the production of goods and services 
can be understood by an analogy with food webs in ecology, and how this helps us 
better predict the rate at which industries improve their products.  Similarly, I will 
present my theory of market ecology, which views financial markets as a collection of 
highly specialized financial trading strategies, analogous to biological species.  We will 
see how this replaces the theory of market efficiency and can be used to explain why 
markets malfunction.  I will paint a vision of how this could be used by regulators to 
anticipate and prevent (or at least ameliorate) financial crises. 

Thinking of the economy as an evolving ecosystem also makes it easier to understand 
how its structure evolves through time.  The economy now is substantially different 
than it was 100 years ago, and utterly different than it was 10,000 years ago.  Homo 
Economicus cannot help us understand why the economy evolves.  Since Homo 
Economicus possesses unlimited mental capabilities and lives in a hypothetical world 
where all possible future events are known, why would it ever need to evolve?  In 
contrast, specialists are by definition limited in their capabilities – that’s why they 
concentrate on only doing a few things.  They are continuously struggling to improve, 
seeking new ways of doing things that will make them better off.   We cannot look at 
individuals in isolation -- the evolution of each specialist is shaped by its environment, 
including the ecosystem of specialists with whom it competes and cooperates.  We 
cannot understand the evolution of the economy without understanding the ecological 
context.  Complexity economics provides the natural framework to do this, as described 
in Chapter 10. 
 



Complexity economics is a nascent field that is still taking shape.  I’m part of a band of 
perhaps 100 complexity economists worldwide.  We reach across disciplinary 
boundaries and cross fertilize economics with ideas from other fields. We are a loosely 
knit group of rebels who agree on many things, but as one expects in the early days of 
such an endeavor, we often have divergent views:  Some aspects of the perspective I 
present here are shared in common, but many are my own.    

We are in the process of moving from the conceptual phase to the practical phase of 
model deployment.  While we sit on the fringe of academic economics, our models are 
beginning to be used for commercial purposes and some of the ideas are being 
incorporated into models used by central banks for purposes such as monitoring 
financial markets in order to avert the next meltdown.  In other applications, our 
models can help us deal with rising inequality or find the best paths for developing 
countries. Our models will help us better understand how the structure of the economy 
will change in response to major transitions, such as automation or the switch to green 
energy, and help us make these transitions more smoothly. 

Let me provide a concrete example relating to climate change, which is perhaps the 
biggest problem we face.   When we hear the words “climate change”, we naturally think 
of meteorologists, but it is important to bear in mind that the source of the problem is 
the economy.  It is the economy that uses the fossil fuels that create greenhouse gases.  
We have good models for why the climate is changing that are convincing to almost all 
scientists.  In contrast, economic models for stopping climate change are highly 
controversial, yielding dramatically divergent answers.  
 
On one side, William Nordhaus recently got the Nobel Prize for his work using a 
standard macroeconomic model to argue that the economic cost of climate change 
mitigation is so high that we should make changes relatively slowly and allow the earth 
to eventually warm by 3.1 degrees centigrade (5.4 degrees Fahrenheit).  On the other 
side, in Chapter 12 we discuss our model, which shows that rapidly converting to 
renewable energy within a couple of decades will instead very likely save us a great deal 
of money:  Even if climate change weren’t happening, we should quickly convert to 
green energy for purely economic reasons.  Following our plan to implement a green 
energy transition quickly could help keep global warming under about 1.5 degrees 
centigrade and make us richer in the process.  Resolving this controversy quickly is 
essential to our future!  
 
This book can be viewed in part as a story about how the scientific method evolves 
through time.  In school we learn that the scientific method is fixed and is universal 
throughout science.  I have worked in many different disciplines of science, and it is my 
experience that this is not true:  There are essential differences in the scientific method 
used in different fields.  During the last thirty years or so I have seen the scientific 
method in economics evolve substantially as it became more empirically focused.  That 
evolution is still in motion – I hope that this book will accelerate and help shape it in a 
more productive direction. 

The new science of complexity economics that I advocate here involves a radical 
cultural shift in the way economics is done.  This requires a change in language, from 
the theoretical mathematics of optimization to the nitty gritty world of computer 
simulation.  It employs a very different conceptual framework.  Not surprisingly, such a 



momentous shift is fiercely opposed by the mainstream, as revolutions always are.  As a 
result, I think the main avenues through which complexity economics will initially be 
developed and applied are regulatory agencies, such as central banks, and the 
commercial sector. 
 
The effort that I advocate here will require substantial time and resources.  Many 
challenging problems have to be solved to bring it to fruition.  Nonetheless, the chances 
of success are high and the payoff could be enormous.  We need to begin investing now 
to make this happen; the fate of the world hangs in the balance.  When the ideas that led 
to Homo Economicus were developed, data was limited and computer power was 
negligible compared to what it is now.  With modern technology we can accomplish 
things that the early pioneers of complexity economics were only able to dream of.  The 
time is ripe – we need to scale up the effort and start in earnest. 
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