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Abstract 

The butterfly effect is an often-misunderstood phenomenon wherein a small change in starting conditions can lead to vastly 
different outcomes. Understanding the butterfly effect can give us a new perspective through which to view business, markets, and 
more. 
 

“In a desert, one cannot remove a single grain of sand from its place without thereby changing something 
throughout all parts of the immeasurable whole.”— Fichte, the Vocation of Man (1800). 
 

This is a theory of systems, which says all are connected in system and a small change in one operation of system, 
brings automatic change in another portion in the system. 
 
Keywords: Butterfly, Chaos Theory, Systems Thinking.  
 
Introduction to the butterfly effect 

“It used to be thought that the events that changed the world were things like big bombs, maniac politicians, huge 
earthquakes, or vast population movements, but it has now been realized that this is a very old view not relevant 
anymore. According to Chaos theory the things that are changing the world are small events like, a butterfly when it 
flaps its wings in the Amazonian jungle may result to a weather storm in Europe.”— From Good Omens, by Terry 
Pratchett and Neil Gaiman 

 
In chaos theory, the butterfly effect is the sensitive dependence on initial conditions in which a small change in one state of a 

deterministicnonlinear system can result in large differences in a later state.  
 
The term, closely associated with the work of Edward Lorenz, is derived from the metaphorical example of the details of a 

tornado (the exact time of formation, the exact path taken) being influenced by minor perturbations such as the flapping of the wings 
of a distant butterfly several weeks earlier. Lorenz discovered the effect when he observed that runs of his weather model with initial 
condition data that was rounded in a seemingly inconsequential manner would fail to reproduce the results of runs with the unrounded 
initial condition data. A very small change in initial conditions had created a significantly different outcome.Because most things in 
life are part of larger systems, some seemingly trivial events can have significant impact. For example, in 1961, mathematician and 
meteorologist Edward Lorenz took a shortcut in entering data in a weather prediction model. He innocently entered .506 instead of the 
full numeric value of.506127, and the result was a completely different weather prediction. In a 1963 paper, Lorenz commented that if 
the theory were correct, “one flap of a seagull’s wings could change the course of weather forever.” He later changed that metaphor to 
a butterfly, and now the phenomenon is widely labelled the “butterfly effect” – where seemingly little events can lead to more 
significant changes to the larger system. 

 
So, the whole concept of the Butterfly Effect (which is similar to the Domino Effect) relies on the notion that everything is 

part of a larger system – in which small changes in part of a system can result in larger changes to other parts of that system. 
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Mathematically given as: 

 
The butterfly effect in the Lorenz attractor 

time 0 ≤ t ≤ 30 (larger) z coordinate (larger) 

  
These figures show two segments of the three-dimensional evolution of two trajectories (one in blue, and the other in yellow) for 
the same period of time in the Lorenz attractor starting at two initial points that differ by only 10−5 in the x-coordinate. Initially, the 
two trajectories seem coincident, as indicated by the small difference between the z coordinate of the blue and yellow trajectories, 
but for t > 23 the difference is as large as the value of the trajectory. The final position of the cones indicates that the two 
trajectories are no longer coincident at t = 30.  
 

 
 

A plot of Lorenz's strange attractor for values ρ=28, σ = 10, β = 8/3. The butterfly effect or sensitive dependence on initial 
conditions is the property of a dynamical system that, starting from any of various arbitrarily close alternative initial conditions on the 
attractor, the iterated points will become arbitrarily spread out from each other. 
 

Consider the impact that small changes in our climate are having on various ecosystems. An increase of only 1 to 1.5 degrees 
Fahrenheit of warming is causing: changes in vegetation wildlife to migrate to different habitats; icecaps to melt, which is causing 
oceans to rise (which has a huge impact on worldwide shoreline, particularly in coastal cities); ocean waters to warm (which is killing 
coral reefs as well as certain plankton, which impact marine life’s shelter and food sources). Not to get into the politics or even 
scientific root causes of global warming, but the simple event of increasing worldwide temperatures by even 1 or 2 degrees is having 
dramatic effects on many ecosystems. 
 
Objective of the study  
a) Find out from the study if this theory on Chaos, is really their and if there are their historical examples of it. 
b) Look into the working of this theory, what all parameters need to be seen in this. 
c) In post Covid 19 Chaos, how can we see the relevance of this theory in our lives? 
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Method of Study: The study is based on secondary data review and is a post facto study. 
Working of Chaos theory 

Here are a few things about complex, nonlinear systems that we can take from Chaos Theory: 
 Systems are very sensitive to initial conditions, which set the stage for the ultimate behaviour. 
 Systems tend to cluster their activity around and iterate on a typical behaviour, called an attractor. 
 Systems tend to be dissipative, meaning without a continued driving force they cease to move. 
 
Historical Butterfly (Chaos) events of past 
 The bombing of Nagasaki. The US initially intended to bomb the Japanese city of Kuroko, with the munitions factory as a 

target. On the day the US planned to attack, cloudy weather conditions prevented the factory from being seen by military 
personnel as they flew overhead. The airplane passed over the city three times before the pilots gave up. Locals huddled in 
shelters heard the hum of the airplane preparing to drop the nuclear bomb and prepared for their destruction. Except Kuroko was 
never bombed. Military personnel decided on Nagasaki as the target due to improved visibility. The implications of that split-
second decision were monumental. We cannot even begin to comprehend how different history might have been if that day had 
not been cloudy. Kuroko is sometimes referred to as the luckiest city in Japan, and those who lived there during the war are still 
shaken by the near-miss. 

 The Academy of Fine Arts in Vienna rejecting Adolf Hitler’s application, twice. In the early 1900s, a young Hitler applied for 
art school and was rejected, possibly by a Jewish professor. By his own estimation and that of scholars, this rejection went on to 
shape his metamorphosis from an aspiring bohemian artist into the human manifestation of evil. We can only speculate as to how 
history would have been different. But it is safe to assume that a great deal of tragedy could have been avoided if Hitler had 
applied himself to water colours, not to genocide. 

 The assassination of Archduke Franz Ferdinand. A little-known fact about the event considered to be the catalyst for both 
world wars is that it almost didn’t happen. On the 28th of June, 1914, a teenage Bosnian-Serb named Gavrilo Princip went to 
Sarajevo with two other nationalists to assassinate the Archduke. The initial assassination attempt failed; a bomb or grenade 
exploded beneath the car behind the Archduke’s and wounded its occupants. The route was supposed to have been changed after 
that, but the Archduke’s driver didn’t get the message. Had he actually taken the alternate route, Princip would not have been on 
the same street as the car and would not have had the chance to shoot the Archduke and his wife that day. Were it not for a failure 
of communication, both world wars might never have happened. 

 The Chernobyl disaster. In 1986, a test at the Chernobyl nuclear plant went awry and released 400 times the radiation produced 
by the bombing of Hiroshima. One hundred fifteen thousand people were evacuated from the area, with many deaths and birth 
defects resulting from the radiation. Even today, some areas remain too dangerous to visit. However, it could have been much 
worse. After the initial explosion, three plant workers volunteered to turn off the underwater valves to prevent a second explosion. 
It has long been believed that the trio died as a result, although there is now some evidence this may not have been the case. 
Regardless, diving into a dark basement flooded with radioactive water was a heroic act. Had they failed to turn off the valve, half 
of Europe would have been destroyed and rendered uninhabitable for half a million years. Russia, Ukraine, and Kiev also would 
have become unfit for human habitation. Whether they lived or not, the three men, Alexei Ananenko, Valeri Bezpalov, and Boris 
Baranov, stilled the wings of a deadly butterfly. Indeed, the entire Chernobyl disaster was the result of poor design and the 
ineptitude of staff. The long-term result (in addition to the impact on residents of the area) was widespread anxiety towards 
nuclear plants and bias against nuclear power, leading to a preference for fossil fuels. Some people have speculated that 
Chernobyl is responsible for the acceleration of global warming, as countries became unduly slow to adopt nuclear power. 

 The Cuban Missile Crisis. We all may owe our lives to a single Russian Navy officer named VasiliArkhipov, who has been 
called “the man who saved the world.” During the Cuban Missile Crisis, Arkhipov was stationed on a nuclear-armed submarine 
near Cuba. American aircraft and ships began using depth charges to signal the submarine that it should surface so it could be 
identified. With the submarine submerged too deep to monitor radio signals, the crew had no idea what was going on in the world 
above. The captain, Savitsky, decided the signal meant that war had broken out and he prepared to launch a nuclear torpedo. 
Everyone agreed with him—except Arkhipov. Had the torpedo launched, nuclear clouds would have hit Moscow, London, East 
Anglia and Germany, before wiping out half of the British population. The result could have been a worldwide nuclear holocaust, 
as countries retaliated and the conflict spread. Yet within an overheated underwater room, Arkhipov exercised his veto power and 
prevented a launch. Without the courage of one man, our world could be unimaginably different. 
From these handful of examples, it is clear how fragile the world is, and how dire the effects of tiny events can be on starting 
conditions. 

It is in the “chaos” of the small day-to-day activities of employees and managers that we often see the most far-reaching and 
unpredictable effects (positive or negative) on organizations. 
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Inter-Connected systems & Chaos theory in today’s world: 
Consider the impact of too much use (and not enough regulation) of mortgage-backed securities. People across the world 

began to enjoy a false sense of wealth as their real estate values artificially increased last decade. Many would take on increasing 
levels of debt (and so would our banks), but when several triggers impacted the system (oil price increases, monetary policy easing, 
and federal budget deficits, to name a few), the system began to unravel and real estate (and stock market) values began to plummet, 
which in turn caused a slowing in economic output, which led us into a worldwide recession. Many would argue that we have not 
addressed the underlying issues that caused the 2008-10 recession, and with additional factors beginning to emerge (instability in 
Europe, for example), we could be in for more tough economic times in the future as the worldwide economy is a highly 
interconnected system. 

 
Most things in our lives are parts of larger systems, where various parts of the system interact and affect various other parts 

of the system. “Systems thinking,” then, is the process of understanding how things influence one another within a whole. 
 In nature, systems thinking examples include ecosystems, in which various elements such as air, water, movement, plants, and 

animals work together to survive or perish. 
 In the human body, various systems work together to sustain life. For example, the cardiovascular system (with the heart, veins, 

arteries, and blood) carries oxygen and nutrients throughout the body; the neurological system supports movement, response to 
stimulus, and decision making; the digestive system (mouth, esophagus, stomach, intestines, etc.) supports digestion; and so forth. 
If any one of these systems (or any part of any one of these systems) is not working properly, the body suffers disease, disability, 
or some form of sub-optimization that affects lifestyle or life in general. 

 In automobiles, various systems work to enable the car to operate, the fuel system, the transmission system, the braking system, 
the heating/cooling system, the GPS navigation system, and so forth. All parts of the car work in combination to make the vehicle 
operate, and if any one of them to fails, the car will not perform (or not perform well). 

 In organizations, systems consist of people, information, and processes that work together to make an organization healthy or 
unhealthy. 

A systems perspective is based on the belief that the component parts of a system can best be understood in the context of 
relationships with each other and with other systems, rather than in isolation. And a systems perspective focuses on cyclical, 
rather than linear, cause and effect relationships within and between organizations. 

Many organizations struggle as they don’t have the measurement systems or the general insights to understand how certain 
decisions create impacts within and outside the organization and/or how changes to parts of the system impact (positively or 
negatively) other parts of the system. Surgeons would never just start cutting on various body parts without considering the 
impact on the heart, brain, and other various organs and systems, so why do managers sometimes make changes to processes, 
technology, workforce policy, customer-facing processes, and so forth without first gathering requirements and then studying the 
impacts of various potential changes to the system. 

So, like the butterfly, whose single wing flap could cause (or divert) a tornado several hundred miles away, a leader’s 
decision to begin managing their organization as a system could (positively) change the trajectory of their enterprise’s 
performance. All stakeholders in your system – your customers, workers, owners, partners – would benefit from that seemingly 
“little” decision. 

 Leadership:The butterfly effect can work both ways. The effect can be a serious negative attitude that propagates throughout the 
organization, ultimately leading to failure. Or, it can be an optimistic positive attitude that can energize the organization on to 
higher and higher levels of success and productivity. The leadership team will decide what the overall attitude will be for the 
organization. Attitude cannot be legislated; attitude comes from within and is the window of the person. People will see what the 
leaders believe by simply watching them react day-in and day-out. 

 Innovation: The first step of successfully managing the impact of innovation on the innovating company is to realize that its 
impact cannot be controlled, but merely influenced. No software can control a priori how the company's culture will be changed 
post-innovation; for example, both customers and employees may react in negative ways (i.e., ways that impede a company's 
ability to create value through its innovation) due to the disruption that occurs to their jobs, their client accounts, and their way of 
thinking once an effective innovation has been released into the market. Similarly, if the employees affected by the innovation 
weren't involved in the crafting of the innovation, then they are likely to be resentful of the innovation and its impacts on their 
jobs. Innovation needs simultaneous culture change. One cannot occur without the other to avoid disruptive butterfly Innovations. 

 Consumer marketing Systems: In The Butterfly Effect in Competitive Markets, Dr. Rajagopal writes that most global firms are 
penetrating bottom-of-the-pyramid market segments by introducing small changes in technology, value perceptions, [and] 
marketing-mix strategies, and driving production on an unimagined scale of magnitude to derive a major effect on markets. 
Procter & Gamble, Kellogg’s, Unilever, Nestlé, Apple, and Samsung, have experienced this effect in their business growth. Well-
managed companies drive small changes in their business strategies by nipping the pulse of consumers. Most firms use such 
effect by making a small change in their strategy in reference to produce, price, place, promotion, posture (developing corporate 
image), and proliferation to gain higher market share and profit in a short span. 
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 Globalization and frequent shifts in consumer preferences toward products and services have accelerated chaos in the market due 
to the rush of firms, products, and business strategies. Chaos theory in markets addresses the behaviour of strategic and dynamic 
moves of competing firms that are highly sensitive to existing market conditions triggering the butterfly effect. 

 Start-ups: The initial conditions (economic, social, cultural, and political) in which a business sets up are vital influences on its 
success or failure. Lorenz found that the smallest change in the preliminary conditions created a different outcome in weather 
predictions, and we can consider the same to be true for businesses. The first few months and years are a crucial time when rates 
of failure are highest and the basic brand identity forms. Any of the early decisions, achievements, or mistakes have the potential 
to be the wing flap that creates a storm. 

 Kaizen:For most businesses, incessant small changes are the most effective way to produce the metaphorical typhoon. These 
iterations keep consumers engaged while preserving brand identity. If these small tweaks fail, the impact is hopefully not too 
great. But if they succeed and compound, the rewards can be monumental. 

 2008 Global crash:The worldwide market crash of autumn 2008 had many causes: greedy bankers, lax regulators and gullible 
investors, to name a few. But there is also a less-obvious cause: our all-too-limited understanding of how markets work, how 
prices move and how risks evolve.  

 Markets are complex, and treacherous: The bone-chilling fall of September 29, 2008 a 777-point plunge in the Dow Jones 
Industrial Average was, in historical terms, just a particularly dramatic demonstration of that fact. In just a few hours, more than 
$1.6 trillion was wiped off the value of American industry $5 trillion worldwide. Mandelbrot and Hudson believe that the 2008 
credit crisis can be attributed in part to the increasing confidence in financial predictions. People who created computer models 
designed to guess the future failed to take into account the butterfly effect. No matter how complex the models became, they 
could not create a perfect picture of initial conditions or account for the compounding impact of small changes. Just as people 
believed they could predict and therefore control the weather before Lorenz published his work, people thought they could do the 
same for markets until the 2008 crash proved otherwise. Wall Street banks trusted their models of the future so much that they felt 
safe borrowing growing sums of money for what was, in essence, gambling. After all, their predictions said such a crash was 
impossible. Impossible or not, it happened. 

 Forex markets: Causes are usually obscure, the precise market mechanism that links news to price, cause to effect, is mysterious 
and seems inconsistent. Threat of war: Dollar falls. Threat of war: Dollar rises. But before the fact, both outcomes may seem 
equally likely. 
 

“A very small cause which escapes our notice determines a considerable effect that we cannot fail to see, and 
then we say the effect is due to chance. If we knew exactly the laws of nature and the situation of the universe at 
the initial moment, we could predict exactly the situation of that same universe at a succeeding moment. But 
even if it were the case that the natural laws had no longer any secret for us, we could still only know the initial 
situation *approximately*. If that enabled us to predict the succeeding situation with *the same approximation*, 
that is all we require, and we should say that the phenomenon had been predicted, that it is governed by laws. 
But it is not always so; it may happen that small differences in the initial conditions produce very great ones in 
the final phenomena. A small error in the former will produce an enormous error in the latter. Prediction 
becomes impossible, and we have the fortuitous phenomenon.”— Jules Henri Poincaré (1854–1912) 

 
 Construction quality:For recent years, the quality defect in construction engineering has become the social issue and the dispute 

on the quality of commodity houses in urban area, proving to be one of the ten complaints in national consumption since 2001 and 
resulting in various hassles and social resources wasting. This concept is the modern theory viewing from quality management to 
ensure the products to meet customer’s demands through integrating the overwhelming resources of participants in the chain. 

Since the influence on quality from many implementing bodies, the research on the project quality chain and its butterfly effects 
provides the theoretical reference to realize the quality supervision in the whole life cycle of construction project.  
 

 Current Covid Crisis in business world:A rare disaster, a coronavirus pandemic, has resulted in a tragically large number of 
human lives being lost. As countries implement necessary quarantines and social distancing practices to contain the pandemic, the 
world has been put in a Great Lockdown. The magnitude and speed of collapse in activity that has followed is unlike anything 
experienced in our lifetimes. This is a truly global crisis as no country is spared. Countries reliant on tourism, travel, hospitality, 
and entertainment for their growth are experiencing particularly large disruptions. Emerging market and developing economies 
face additional challenges with unprecedented reversals in capital flows as global risk appetite wanes, and currency pressures, 
while coping with weaker health systems, and more limited fiscal space to provide support. Moreover, several economies entered 
this crisis in a vulnerable state with sluggish growth and high debt levels. 

 
For the first time since the Great Depression both advanced economies and emerging market and developing economies are in 

recession. For this year, growth in advanced economies is projected at -6.1 percent. Emerging market and developing economies with 
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normal growth levels well above advanced economies are also projected to have negative growth rates of -1.0 percent in 2020, and -
2.2 percent if you exclude China. Income per capita is projected to shrink for over 170 countries. Both advanced economies and 
emerging market and developing economies are expected to partially recover in 2021. 

 
“Interconnectness of world problems” by Fritjof Capra 

 
Chinese economy also collapsed in same, China’s economy recorded the first contraction in decades in the first quarter as the 

coronavirus outbreak shut down large parts of the world’s second-largest economy and dimmed the global outlook. Most of the 
economies the Chinese suppliers were in the supply chain partner of most manufacturing of the world economies, Like Italian people 
were designing the furniture’s in Italy, but were being made at factories in China due to operations of scale being better in China than 
their own country. A collapse of a Chinese supply chain partner means stopping of global supply chain. 
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.  
 

Had WHO found the actual zero case of Covid when it started looking into the Virus in China, the world would have been 
much different, due to failure of WHO and China to recognise the potential threat from the virus to world and in ability to contain the 
virus to a region, we are all now in this problem and all this appears to be in a butterfly effect as had it been contained at ZERO case 
and not become a pandemic and world’s biggest recession in our life’s. 
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What the Butterfly Effect Is Not 
The point of the butterfly effect is not to get leverage. The reality is that small things in a complex system may have no effect 

or a massive one, and it is virtually impossible to know which will turn out to be the case. 
 
In Business, marketplaces are, in essence, chaotic systems that are influenced by tiny changes. This makes it difficult to 

predict the future, as the successes and failures of businesses can appear random. Periods of economic growth and decline sprout from 
nowhere. This is the result of the exponential impact of subtle stimuli, the economic equivalent of the butterfly effect. We live in an 
interconnected, or rather a hyper-connected society. Organizations and markets “behave” like networks. This trigger chaotic 
(complex) rather than linear behaviour. 

 
Preparing for the future and seeing the logic in the chaos of consumer behaviour is not easy. Once-powerful giants collapse 

as they fall behind the times. Tiny start-ups rise from the ashes and take over industries. Small alterations in existing technology 
transform how people live their lives. Fads capture everyone’s imagination, then disappear. 

 
Businesses have two options in this situation, build a timeless product or service, or race to keep up with change. Many 

businesses opt for a combination of the two. This approach requires extreme vigilance and attention to consumer desires in an attempt 
to both remain relevant and appear timeless. Businesses leverage the compounding impact of small tweaks that aim to generate 
interest in all they have to offer. 
 
Conclusion: 

“A very small cause which escapes our notice determines a considerable effect that we cannot fail to see, and 
then we say the effect is due to chance. If we knew exactly the laws of nature and the situation of the universe at 
the initial moment, we could predict exactly the situation of that same universe at a succeeding moment. But 
even if it were the case that the natural laws had no longer any secret for us, we could still only know the initial 
situation *approximately*. If that enabled us to predict the succeeding situation with *the same approximation*, 
that is all we require, and we should say that the phenomenon had been predicted, that it is governed by laws. 
But it is not always so; it may happen that small differences in the initial conditions produce very great ones in 
the final phenomena. A small error in the former will produce an enormous error in the latter. Prediction 
becomes impossible, and we have the fortuitous phenomenon.”— Jules Henri Poincaré (1854–1912) 
 

This pandemic of Covid is like a black swan event, could not be predicted, but certainly organisations need to protect their 
cash flow reserves and in future they will keep some contingency funds of 1-2 months cash flow for crisis like this in their planning. 
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