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Chapter 1.  Overtaking1 

Robert Cooter and Aaron Edlin 
 

Robert Lucas, the economist who won the Nobel prize in 1995, famously 

commented, “Once one starts to think about economic growth, it is hard to think about 

anything else.”   Compared to sustained growth, other sources of national wealth are 

insignificant. Compounded over a century, 2% annual growth (roughly the recent growth 

rate of the US economy) increases wealth more than 7 times, and 10% annual growth 

(roughly the recent growth rate of the Chinese economy) increases wealth by almost 

14,000 times.2  Differences in sustained growth cause one country’s wealth to overtake 

another country faster than most people can imagine.  Assume that country x’s national 

income begins twice as large as country y’s, but x’s economy stagnates and y’s economy 

grows.  To overtake x’s national income, y will need 36 years if it grows at 2%, 15 years if it 

grows at 5%, and 8 years if it grows at 10%.  Over a century, the wealth of the countries 

that grow fastest will rise above the countries that grow slowest like Mount Everest rising 

above the Ganges Plain. 

Behind these facts stands a mathematical truth:  an economy that increases at a 

constant proportional rate (“compound growth” or “exponential growth”) will overtake an 

economy that increases at a constant absolute rate.  Figure 1.1 depicts this fact.  Start with 

function A, whose value increases at a constant rate with time, as indicated by A’s constant 

slope.  An addition to the value of A shifts it up and yields B.  A multiplication of B’s value 

rotates it up and yields C.  The additive and multiplicative increases make C larger than A 
                                                
1 This chapter draws on Robert Cooter and Aaron Edlin, “Overtaking,” in The American Illness: Essays on the 

Rule of Law, ed. Frank Buckley (Yale University Press, forthcoming), and “Maximizing Growth vs. Static 
Efficiency or Redistribution,” working paper, Berkeley Economics Department. 

2 Here’s a table of size reached by an economy that starts at 1 and grows at various rates and years.*  
Growth                
rate 1 year 5 years 10 years 25 years 50 years 100 years 
0% 1.00 1.00 1.00 1.00 1.00 1.00 
1/2% 1.005 1.01 1.05 1.13 1.28 1.65 
1% 1.01 1.05 1.10 1.28 1.64 2.70 
2% 1.02 1.10 1.22 1.64 2.69 7.24 
5% 1.05 1.28 1.63 3.39 11.47 131.50 
10% 1.10 1.61 2.59 10.83 117.39 13,780.61 

 *size of economy  = (1+r/100)t, where  r=percentage growth rate, and t=years of growth 
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or B at each point in time.  Now contrast C to function D that increases at a constant 

proportional rate.  Function D starts below C at time 0, and function D overtakes C at time 

t*. 

Figure 1.1. Exponential Growth Overtakes Additive and Multiplicative Increases 

 

In this book, the phrase “sustainable growth rate” refers to proportional growth at a 

constant rate for the foreseeable future.  A constant proportional rate implies an increasing 

absolute rate.  Thus a 5% increase in a child’s height requires a much larger absolute 

increase for a teenager than a toddler.  People under-appreciate the effects of sustained 

growth because they think about absolute growth, not proportional growth.   

Astronomers from the time of Aristotle saw the earth as the center of the universe 

and the sun revolving around it, until the Copernican Revolution put the sun at the center.   

A revolution rearranges the central elements of a scientific theory, like the earth and the 

sun. A famous essay on economics proposed this definition in 1932:   “Economics is the 
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science which studies human behavior as a relationship between given ends and scarce 

means which have alternative uses.”3  The scarcity definition formulated a new scientific 

paradigm for economics that displaced its predecessor.4 The scarcity definition 

characterizes contemporary law and economics, which we call “law and efficiency 

economics.”  This book will make you see law and economics in a new way.  It replaces the 

scarcity paradigm with a growth paradigm, yielding “law and growth economics.”  Once you 

start thinking about sustained growth, it’s hard to think about anything else.  

Wealth,	  Freedom,	  and	  Welfare	  
	  

Every youth who watches the Olympics fantasizes standing on the central platform 

with a gold medal around his neck while his national anthem plays. People want to surpass 

others and they fear being surpassed. Like a gold medal, the value of winning the race for 

wealth is self-evident to many people.  If you are one of them, then you need not look 

beyond sustained growth for motivation to study law and growth economics.    

For other people, the value of wealth is problematic. Wealth is a means, not an end 

like goodness, holiness, beauty, love, knowledge, or self-fulfillment.5 Philosophers and 

priests want to understand what is really good, not what seems good.  Accumulating wealth 

only to misuse it is a labor of shame.  Intellectuals debate endlessly about what people 

ought to want.  A liberal education should help students to think critically about what is 
                                                
3 Lionel Robbins, An Essay on the Nature and Significance of Economic Science. (London: McMillan, 
1932),page 16. 
4 The scarcity definition replaces the previous idea that economics is the science of material welfare.  This is 
a shift from “cardinal utility” to “ordinal utility.”  For a discussion of the paradigm shift, see Robert Cooter and 
Peter Rappoport, “Were the Ordinalists Wrong About Welfare Economics?,” J.Economic Literature 22 (1984): 
507. 
5 The champion of this view in development economics is Amartya Sen, as two quotes suggest. “Economic 
growth cannot be sensibly treated as an end in itself. Development has to be more concerned with enhancing 
the lives we lead and the freedoms we enjoy.” Development as Freedom (New York: Knopf, 1999), 14. “The 
challenge of development . . . is to improve the quality of life. Especially in the world’s poor countries, a better 
quality of life generally calls for higher incomes—but it involves much more. It encompasses as ends in 
themselves better education, higher standards of health and nutrition, less poverty, a cleaner environment, 
more quality of opportunity, greater individual freedom, and a richer cultural life.” World Bank, World 
Development Report 1991 (New York: Oxford University Press, 1991).  Note that governments supply many 
non-market goods, and GDP measures their value by their cost (e.g. salaries paid to civil servants), not by 
their benefits to the citizens.   Cost-benefit analysis can measure some of these non-market values more 
convincingly.  To measure the value of non-market goods, economists try to find out how much people would 
pay for them if they had to pay, given that they don’t have to pay.  This can be a measurement maelstrom, so 
national accounting limits its use of cost-benefit analysis.  For the relationships between happiness and 
money, see B. S.Frey and A. Stutter (2002), "What Can Economists Learn from Happiness Research?" 
Journal of Economic Literature. 
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worthwhile. Is the nation that wins the growth race like the winner of the pie-eating contest 

whose prize is another pie?  Does studying growth turn wealth into a fetish like falling in 

love with a shoe? 

The critique of wealth, however, is not the usual concern of economists. Explaining 

the causes of wealth requires social science, and critiquing the uses of wealth requires 

humanistic traditions in philosophy and religion.  Different intellectual traditions are hard to 

span. Most scholars specialize.  Most economists worry about increasing wealth, whereas 

philosophers and priests debate how to use it.   

Explaining how to increase wealth requires measuring it.  Economists use market 

prices to combine heterogeneous goods produced by a nation into an aggregate measure 

of wealth.   Market prices reveal how much people will pay for goods. When they have 

more money, they can buy more of what they want.  When economists increase wealth as 

measured by market prices, they help people to get the goods that they want. 

This activity has a democratic justification.  Philosophers distinguish between two 

kinds of freedom, including two kinds of economic freedom.6  First, the absence of 

prohibitions or “negative freedom” increases when people have fewer restrictions on how 

they can spend their money.  Economists call this kind of freedom “consumer sovereignty.”  

Second, the presence of opportunities or “positive freedom” increases when people have 

more money to spend.  The focus of economists on increasing wealth increases positive 

freedom.  Increasing freedom is an appropriate goal for a democratic state. 

Increasing freedom, however, is not the usual justification given by economists for 

increasing wealth.  Instead of connecting wealth to freedom, the normative branch of 

economics connects wealth to welfare.  People disagree about many connections between 

wealth and welfare, but they agree about some basic facts.  Life expectancy at birth is 83 

years in Japan and 66 years in Bangladesh,7  and enrollment in secondary school is 98 

percent among Japanese children of the appropriate age and 42 percent in Bangladesh.8  

                                                
6 The classical source is Isaiah Berlin, Two Concepts of Liberty, in FOUR ESSAYS ON LIBERTY 118–172 (1969).  
7 Life expectancy at birth, total (years)) in 2008, World Bank. 
http://data.worldbank.org/indicator/SP.DYN.LE00.IN.  Note that life expectancy is in the 40s in many African 
countries.   
8 Data & Statistics on Education for 2007 and 2008, World Bank, 
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTEDUCATION/0,,contentMDK:20573961~menuP
K:282404~pagePK:148956~piPK:216618~theSitePK:282386,00.html. 
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Facts like these make almost everyone agree that welfare is higher in Japan than 

Bangladesh, and the difference in wealth is the primary cause. 

Freedom includes choosing well or badly.  People choose well when they use wealth 

to obtain goods with intrinsic value, like longevity, education, health health, leisure, self-

cultivation, sophistication, security, delicious food, and straight teeth.  Welfare increases by 

obtaining more goods with intrinsic value.  Everyone makes small mistakes in spending 

money like buying uncomfortable shoes, and some people make big mistakes like trying to 

buy love.  When people make mistakes with wealth, they fail to obtain goods with intrinsic 

value. In spite of occasional lapses, spending money is like driving a car:  most people 

think that they are good at it.  Enough spending goes to goods with intrinsic worth so that 

more wealth increases the welfare of most people under any reasonable conception of it.   

A mathematical formulation of this connection between welfare and wealth is called 

the “social welfare function.”9  In this formulation, the welfare of society is a function of the 

utility of the individuals in it, and the utility of individuals is an increasing function of the 

goods that they buy with their wealth.  More wealth for individuals increases their social 

welfare on average.   

When welfare increases with wealth, sustained growth can dramatically improve 

welfare.  Consider two sequences of utility10 caused by consumption11 in an infinite number 

of generations.  In the first sequence, initial consumption is higher and growth is lower.  In 

the second sequence, initial consumption is lower and growth is higher.  If lawmakers give 

similar weight to future generations as to the present generation, the sum of utilities in the 

second sequence eventually overtakes the sum of utilities in the first sequence, as 

                                                
9 The concept of social welfare as a function of individual utility was introduced by Abram Bergson, A 
Reformulation of Certain Aspects of Welfare Economics, QUARTERLY JOURNAL OF ECONOMICS 310–34 (1938).  
For a recent discussion of social welfare that is deep but challenging to read, see MATTHEW ADLER, WELL 
BEING AND FAIR DISTRIBUTION (2012).   
10 “Utility” is a notoriously elusive concept that pervades economic theory.  For a discussion of its various 
meanings, see… 
11 National accounts must describe the uses of income in very broad categories.  “Consumption” is a good 
name for everything that is not “investment.”  It may sound odd to say that people “consume” an opera, a golf 
lesson, or a holiday.  However, economists have good reason to speak this way. Consumption includes the 
activities that people will pay to do, not activities that people only do for pay.  Note also that “consumption” in 
ordinary speech refers to using up something, like eating food or burning wood.  In the technical language of 
economics, however, people “consume” many things without using them up, and people do things like self-
cultivation whose point is not to use things.  
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suggested by Figure 1.1.12  (A mathematical formulation clarifies the argument and focuses 

controversy.13)  Generalizing, the overtaking principle asserts that social welfare from a 

higher proportional growth rate in wealth overtakes social welfare from a lower proportion 

growth rate.   

This book examines how law and policy can maximize the growth of wealth.  We 

justify this focus in four ways: the rules of the game of law and growth economics require it; 

the desirability of wealth is self-evident; wealth increases the democratic value of positive 

freedom; and maximizing the proportional growth rate also maximizes social welfare as 

formulated in the overtaking principle.  

Sustainable Depletion 
 

The overtaking principle only applies to sustained growth.  Sustained growth avoids 

bubbles of exuberance like the USA real estate market in 2006 and financial chicanery like 

the euro-zone crisis that accelerated in 2011.  Most important, sustainable growth does not 

peter out by resource exhaustion.  In spite of spasms and recessions, the United States 

and other Western capitalist countries have sustained growth of 2 to 3 percent per year in 

per capita GDP for more than one hundred years. Can consumption increase forever or 

must we eventually freeze in the dark?  Will resource exhaustion eventually curtail growth 

in consumption?   

The key concept, which sounds like an oxymoron, is “sustainable depletion.”  Some 

resources renew like a forest, river, or wheat. Use does not necessarily reduce their stock 

permanently because we can replenish it.14  Instead of renewing, however, other resources 

                                                
12Consider any function A, B, C, or D.  Let each point on the function indicates the utility of a generation of 
people. For any function, the sum of utilities for generations 0 to t equals the integral (area under the function) 
from 0 to t. Define social welfare as the sum of utilities.  The Welfare Overtaking Theorem asserts that an 
increase in social welfare from any additive or multiplicative shift in a function will be overtaken by the 
increase in social welfare from any exponential increase in the function.  A multiplicative or additive shift in a 
function is interpreted as a gain in utility from an increase in static efficiency or a better distribution of income.   
13 Here are two examples.  First, the mathematical formulation makes the controversial assumption that the 
social welfare function does not discount the utility enjoyed by future generations.  Second, overtaking allows 
for reasonable concavity of the individual utility functions in wealth, but not infinite concavity.  The marginal 
utility of income can fall with wealth but not at an infinite rate. Welfare overtaking occurs if a poor person’s 
welfare increases more from an extra dollar than a rich person’s welfare, but not infinitely more. 
14 Replenishable resources, however, are unlikely to increases sustainably without innovation, such as 
unending improvement in seeds for wheat. 
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deplete, like oil and iron. Use necessarily depletes their stock because we do not know how 

to replenish it. The fact that some resources deplete, however, does not mean that growth 

is unsustainable.  The stock can deplete sustainably if the absolute rate of depletion always 

decreases.   

According to a paradox attributed to the ancient Greek Xenophon, “By traveling half 

of the remaining distance to your destination each day, you never arrive.”   If the stock of oil 

falls by 50 percent in every period, the stock never reaches zero (except in the 

mathematical limit when time goes to infinity).  Figure 1.2 depicts a path of sustainable 

depletion.  Sustainable growth uses resources in fixed supply at a sustainably decreasing 

rate, whereas unsustainable growth uses resources in fixed supply at an unsustainable rate 

(constant, increasing, or not decreasing fast enough).   

   Figure 1.2. Sustainable Resource Depletion 
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Innovation	  
	  

The good news is that non-renewable resources can be sustainably depleted.  The 

bad news is that the world is depleting some resources at a dangerously unsustainable 

rate.  If the nation’s moved to sustainable depletion, would living standards have to fall?  

With given technology and no innovation, sustainable depletion requires falling 

consumption.  With rapid innovation and improving technology, however, sustainable 

depletion can combine with increasing consumption.  Innovation slows depletion by using 

resources more efficiently, as when new automobile engines economize on fuel.  

Innovation also slows depletion by substituting renewable resources for non-renewable 

ones, as when hydropower replaces a coal-fueled electric plant.  It seems that innovation 

can sustain increased consumption indefinitely, although we cannot be certain because the 

path of innovation is uncertain.  Policies that aim for sustainability by reducing consumption 

face fierce political resistance. Innovation is our main hope.   

Innovations use new ideas to produce better goods or to produce goods better.  

Producing a good better reduces the cost of making it, which shifts the supply curve down. 

Replacing the horse with the tractor for plowing fields produces wheat better and 

dramatically reduces its cost.  Similarly, producing a better good increases its value to 

consumers, which shifts the demand curve up. Waterproof fabrics that breathe (such as 

“gortex”) make better rain gear and people will pay more for them.  

Most of growth in last 100 years is due to innovation.  Broadly speaking, the 

accepted economic theory ascribes long run growth to three inputs: physical capital 

(buildings and machines), human capital (human work, adjusted for the skills people bring 

to their jobs), and “innovation”.  More physical and human capital increase wealth, and so 

does innovation.  MIT economist Robert Solow won the Nobel Prize partly for showing that 

innovation was far more important to growth in the 1950s in the United States than 

increased physical or human capital.  Subsequent empirical work by Edward Denison, 

Robert Barro, and others confirmed this finding for other developed economies.15 In the last 

100 years, innovation caused more economic growth than using more resources or 

anything else.  

                                                
15 Add citations.  AARON, DO YOU KNOW WHAT TO CITE? 
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 Scarce resources like capital, labor, land, and fuel have rival uses. When one 

person uses a scarce resource, it is unavailable for others to use.  Unlike resources, when 

one person uses an idea, just as much remains for someone else.  If I use the Pythagorean 

Theorem, there is just as much left for you to use.  There is no rivalry for the use of the 

ideas in theorems, principles, natural laws, designs, discoveries, expressions, and 

compositions.  Because there is no rivalry, using ideas does not use them up.  The good 

news about ideas is that they inexhaustible and so are innovations based on them.   

Even better news is that ideas are fertile like seeds, not dead like coal.  Ideas are so 

fertile that innovations can grow exponentially. For more than 50 years, the number of 

transistors that can be placed inexpensively on an integrated circuit has doubled 

approximately every two years (Moore’s law).  2,500 years after its proof, generalizations of 

the Pythagorean theorem continues to expand geometry’s scope.16 Not all innovations 

contribute to exponential growth,17 but those that do provide the best hope for increasing 

human welfare.   Through innovation, production can rise like the falcon’s gyre on the 

book’s cover. With a continuing stream of better ideas, growth can continue indefinitely.   

Scandal! 
 

The power of compound growth causes a moral scandal.  What we thought were 

important ends turn out to be valuable only as means.  Perhaps the most important case in 

point is equality. An old tradition in economics holds that more money benefits the poor 

more than the rich.18  The “marginal utility of money” is higher for the poor because they 

use money to satisfy more urgent needs than the rich, as when the poor buy bread and the 

                                                
16 The theorem says, “The square of the hypotenuse of a right triangle is equal to the sum of the squares on 
the other two sides.”  The fascinating story of the proof of its generalization in n-dimensions is told in Simon 
Singh’s book, Fermat's Enigma: The Epic Quest to Solve the World's Greatest Mathematical Problem 
(New York, etc.: Doubleday, Anchor Book, 1998).  
17 Economists sometimes model innovation as discovering a new, profitable position in the quality space for a 
class of products (Hotelling models).  As long as the quality dimensions are main unchanged, discovering a 
profitable position in it does not provide a foundation for continuing such discoveries into the future. 
18 The utility of a poor person increases more from a increase in wealth than the utility of a rich person 
(decreasing marginal utility of money). Social welfare increases in the utility of individuals.  Therefore, 
redistribution of wealth from rich to poor (with no loss in the amount of wealth) increases social welfare.  In 
Adler’s theory (see preceding footnote), social welfare increases with individual wealth, and social welfare 
increases with a more equal distribution of wealth or utility across individuals.   
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rich buy cake. Economists invoke the “declining marginal utility of money” to justify 

progressivity in taxes and state expenditures.  

According to the overtaking theorem, the important question about equality is 

whether it increases or decreases growth.  Redistribution that increases growth increases 

welfare, and redistribution that decreases growth reduces welfare. Too much equality can 

decrease growth by undermining economic incentives.  In China the Cultural Revolution, 

which commenced in the 1960s and expired by 1975, enforced strict economic equality and 

destroyed what was left of the private sector.  Reversing after 1980, China dissolved 

agricultural communes, farmers were allowed to keep the surplus from selling their crops, 

and agricultural productivity soared.  Spectacular success in agriculture prompted the 

Chinese leadership to allow the development of private business in the new export sectors, 

where entrepreneurs could keep much of what they earned.  The result was an explosion in 

economic growth and a sharp decline in poverty. In China growth compounded surprisingly 

fast and almost everyone benefitted.  Instead of trickling down to the Chinese workers, the 

benefits of growth cascaded down like the Blue Nile flowing from Lake Tana.   

According to the Welfare Overtaking Theorem, if growth and equality trade off as in 

China in 1980, the path of faster growth surpasses the path of more equality with respect to 

human welfare. The lowest wage earners usually benefit more from a faster growth rate in 

national income than from redistributing existing wealth in their favor.   Even unemployed 

poor people who depend on welfare payments and government subsidies benefit more 

from faster growth, because a faster growth rate increases tax revenues available for 

transfer payments.  

Conversely, various studies show how too much inequality can slow growth.  In 

these circumstances, more equality causes faster growth.  Equality increases growth by 

improving the education and health of workers, which makes them more creative.  High 

levels of education and health among workers in Denmark and Korea contributed to the 

robust economic performance of those countries in recent decades, whereas poor 

education and health of workers partly explains the economic struggles of the Philippines.  

U.S. growth rates would assuredly increase by improving the education and health of poor 

Americans.   

Equality mostly affects welfare through growth, not in its own right.  That is the moral 
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scandal of law and growth economics.  Besides the moral scandal, compound growth also 

causes a theoretical scandal in economics.  The theoretical scandal is that static efficiency, 

which is central to economics, mostly matters through its effects on growth, not in its own 

right.  Which was more important to agricultural production, inventing a tractor or using 

horses more efficiently? A better allocation of horses for plowing the fields increases 

agricultural production marginally, whereas inventing the tractor caused a jump in 

production.  Once you start thinking about the causes of wealth, it’s hard to care about 

static efficiency for its own sake.   

Like equality, the most important effects of efficiency on human welfare go through 

growth. For human welfare, the important question about resource allocation is whether 

more static efficiency increases or decreases growth.  One way that static inefficiency 

decreases growth is by measuring wealth incorrectly.  When wealth is measured 

incorrectly, the aim of law and policy for growth is off target.  Gross national produce (GNP) 

is a conventional measure of national income,19 which omits or mismeasures the value of 

goods that are not sold in markets, such as national parks, safe streets, clean rivers, public 

health, and graceful buildings.  GNP also omits or mismeasures costs like congested 

streets, strip-mall ugliness, intimidating punks, global warming, high blood pressure, 

insistent beggars, junk food obesity, stupid television shows, unmotivated teachers, clear-

cut redwood forests, and crumbling cathedrals. In brief, GNP omits many public goods or 

bads that form affect a nation’s wealth.  Measuring wealth incorrectly slows innovation by 

aiming law and policy at the wrong target.  

Conclusion 
 

The first question of law and growth economics is, “Which laws increase the pace of 

economic innovation?”  Increasing the pace of innovation can lead to sustained growth in 

wealth.  The increase in welfare from a higher sustained growth in wealth overtakes other 

advantages of a lower sustained growth in wealth.  Once you focus on the contribution of 

growth to welfare, it’s hard to think about anything else.  Equality and static efficiency are 

                                                
19 Strictly, GNP measures income, and wealth is the accumulation unconsumed income.  One is a flow and 
the other is a stock.  This distinction, however, is mostly irrelevant to our discussion in this chapter. 
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important for increasing or decreasing growth, not for their own sake. 

Perhaps you think that static efficiency in resource allocation and growth always 

align, with more efficiency causing faster growth.  If that’s what you think, you are two-thirds 

right.  Efficiency and growth have a common cause:  competition.  To maximize innovation, 

the law must create a framework of open competition so many aspiring innovators can try 

out their ideas.  However, growth requires innovators to escape competition temporarily 

and earn extraordinary profits to recover the development cost of innovating.  Only the 

possibility of extraordinary profits can induce entrepreneurs to place big bets on new ideas. 

Thus patent law creates open competition to innovate and rewards the winners by giving 

them temporary monopoly power that yields extra-ordinary profits. Competition is two thirds 

of the story of growth and market power is one third. The next chapter explains how 

business law should emulate patent law by rewarding the winners of an open competition 

to innovate.  

APPENDIX:	  	  	  	  

	  
(Possible appendix:  INSERT THE Overtaking THEOREM AND ITS COROLLARIES IN 
MATHEMATICAL NOTATION WITHOUT THE PROOF.  THE PROOF WILL BE ON THE 
INTERNET.) 



The	  New	  Law	  and	  Economics	  1	  
 

 

Chapter 2.  Ventures1 
 

Robert Cooter and Aaron Edlin 
   

 

A bold ship’s captain in seventeenth-century England proposes to investors that they 

finance a voyage to Asia for spices.2  The voyage is inherently risky.  Weather is uncertain, 

channels are uncharted, the Dutch prey on English ships, the English prey on Dutch ships, 

and other pirates prey on both of them. If the captain returns to the English port with a 

cargo of spices, however it will be worth a fortune.  The ship’s captain needs a large ship 

outfitted for two to five years of travel.  He talks to investors and discloses secrets about 

how to get to Asia and what to do when he arrives.  The investors decide to entrust him 

with a ship and supplies. Unlike so many other ships that sail for Asia, this one returns 

safely after two years. The townspeople spot the vessel sailing toward the harbor and the 

investors rush to the dock to divide the cargo.  The success of the venture attracts 

imitators.  As years pass, the spice trade eventually becomes a normal business with 

moderate risk and ordinary profits.  

Similarly, an engineer in Silicon Valley in 1985 has an idea for a new computer 

technology.  The engineer cannot patent the idea until he develops it. Developing it 

requires more money than the engineer can risk personally. He drafts a business plan, 

meets with a small group of investors, and explains his idea to them.  Developing the idea 

is inherently risky— someone might steal the idea before it is patented, an unknown 

competitor might patent the invention first, the invention might not work, or it might work but 

not sell.  If the plan succeeds, however, the innovators will make a fortune.  The investors 

agree to form a company and develop the product.   Unlike so many other start-ups, this 

one succeeds after two years and the firm acquires a valuable patent. The company sells 

the product to an established firm and divides the proceeds between the engineer and the 

investors.  The success of the venture attracts imitators.  Production and sale of the 

invention eventually becomes a normal business with moderate risk and ordinary profits.   

                                                
1 This chapter draws on Chapters 4 and 5 of Cooter and Schaefer, 2011. 
2 This characterization of the spice trade is based on Ron Harris… 
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Seventeenth-century spice voyages and twentieth-century technology start-ups 

involved up-front investment, high risk, and high return. Many business ventures have 

these characteristics. Discovering new ideas and developing them usually requires upfront 

investment.  If development succeeds, the innovator has a temporary advantage over 

competitors until they catch up.  While the temporary advantage lasts, the innovator enjoys 

extraordinary profits, which we call “venture profits.”  In the end, the imitators catch up and 

profits fall to the normal level.  The life-cycle of a business venture is this chapter’s subject.  

  Life-Cycle of a Business Venture 
    

In efficiency economics, the production function and competitive equilibrium are 

fundamental tools of analysis. In growth economics, the business venture and its life cycle 

are fundamental tools of analysis.3  A successful business venture has numbers like Figure 

2.1.  The venture begins with the development of a new idea in period 1, which costs 8.  

When the product is developed, the innovator has a valuable secret or patent, or perhaps a 

cluster of secrets or a portfolio of patents (more on that later).  After development, the 

innovation is launched and marketed to buyers.  When launched in period 2, the innovation 

has no competitors, so the innovator is a monopolist who receives a payoff of 7. In period 

3, imitators develop competing products that substitute for the innovation, which reduces 

the innovator’s payoff to 4.  In period 4, imitations improve and competition intensifies. 

Taking competition to its logical extreme in period r, the imitations become perfect in period 

4, so the market is perfectly competitive and the innovator’s payoff is zero.  (“Zero profit” is 

economist’s code for  “ordinary rate of profit”.4)  Summing over the life cycle, the venture’s 

net payoff equals +3. 

                                                
3 A production function determines outputs from inputs, such as y=f(k,l) where the output is y and the inputs 
are capital k and labor l.  In a competitive equilibrium, the price of output y equals its marginal social value.  
So the marginal value product of an input, say capital k, equals pf1.  A business venture at time t in its life-
cycle has an expected profit function πt determined by the probable payoffs as a function of future investment 
of k and l.  As explain in Chapter 1, the social value of alternative business ventures is compared by the 
contributions to growth.  According to the overtaking principle, one business venture that increases the 
sustained rate of growth relative to another business venture is much more socially valuable, perhaps 
infinitely so.   
4 Perfect competition drives the prices of all goods to their cost of production.  Profits are zero after including 
the cost of capital in the other costs of production.  The cost of capital equals the ordinary rate of profit in 
alternative uses.  
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A successful innovation is like a horserace that pays handsomely to the winner, 

moderately to the near-winners, and nothing to the rest of the pack. A successful business 

venture earns extraordinary profits when launched, extraordinary profits when imitated, and 

ordinary profits when perfectly substituted.   The industry eventually settles into equilibrium, 

like the crowd eventually stops yelling after horses cross the finish line.  

Figure 2.1.  Life Cycle of a Successful Venture 

 
Figure 2.1 indicates the benefits and cost of the venture to its owners.  What about 

its benefits and costs to society?  As conventionally measured, the net social benefits from 

a successful business ventures equal the sum of innovator’s profits, profits of other firms 

such as imitators’, and the consumer’s surplus.5  The innovator’s profits are a small fraction 

of the net social benefits.  The richest innovators get less wealth for themselves than the 

value that their innovations convey to consumers and other producers.  Thus the wealth 

that Apple investors obtained from the iPhone is less than the value of the iPhone to 

consumers and other firms that imitate it or create applications for it.  In the appendix to this 

chapter, Tables 2.1 and 2.1 use numbers to illustrate the venture depicted in Figure 2.1,  

                                                
5 See appendix to Chapter 1.  Recall that the consumer surplus equals the difference between what the good 
is worth to consumers and what they must pay for it, or the difference between the wiliness-to-pay and the 
market price.   
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Production of the improved widget will continue beyond time 4 under conditions 

approximating perfect competition until the product becomes obsolete.  The product 

becomes obsolete when a new innovation destroys the old one’s value and the industry 

begins a new cycle of innovation. When ventures like the one in Figure 2.1 repeat 

themselves, one innovation follows another, and the path of net social benefits traces a 

gyre like the falcon on this book’s cover.  In the appendix, Figure 2.4 traces the gyre of net 

social benefits from a numerical example. 

Imitators or Enthusiasts? 
 

Figure 2.1 depicts a profitable venture, but most ventures fail and lose money. 

Recent U.S. data suggests that 40% of new businesses survive and 60% disappear within 

four years.6  Figure 2.3 depicts a losing venture.   The innovator in Figure 2.2 spends 8 in 

period 1 to develop the product.  Many innovations fail before completing development and 

beginning production, without recouping any development costs.  The innovator in Figure 

2.3, however, is a little more successful and brings the product to market.  When the 

innovation is launched in period 2, the innovator has no competitors and enjoys profits of 7.  

The only difference between Figures 2.1 and 2.3 is in period 3.   In Figure 2.1 the 

innovation yields a payoff of 4 in period 3 because it is better than the imitations.  In Figure 

2.2, however, the imitations in period 3 are just as good as the original – they are perfect 

substitutes.  Perhaps the innovator cannot keep a secret or it has no patent.  In Figure 2.2, 

the market reaches a competitive equilibrium in period 2, so the innovator’s payoff is 0 in 

period 2, as well as in period 3.  Summing over the life cycle, the venture’s net payoff 

equals -1.  The innovator in Figure 2.3 cannot recover the cost of developing the new idea.  

Figure 2.2.  Life-Cycle of an Unsuccessful Venture 

  

                                                
644% of U.S. businesses started in the 1990s still existed 4 years afterwards.  See Knap, A. E. (2005). 
"Survival and longevity in the Business Employment Dynamics data." Bureau of Labor Statistics of the U.S. 
Department of Labor. The number given by Dun and Bradstreet is 37% as cited in “Some of the Reasons 
Why Business Fail and How to Avoid Them,” Entrepreneur Weekly, Issue 36, 3-10-96. 
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The innovator sometimes has the advantage as in Figure 2.1, and the imitator 

sometimes has the advantage as in Figure 2.2.  If the innovator in period 0 can foresee that 

the venture will have a net payoff of +3 as in Figure 2.1, it will launch the venture. The 

expectation of positive venture profits causes the development of innovations.  If the 

innovator in period 0 can foresee that the venture will have a net payoff of -1 as in Figure 

2.2, it will not launch the venture.  The expectation of negative venture profits prevents the 

development of innovations. 

The difference between a profitable venture in Figure 2.1 and an unprofitable 

venture in Figure 2.2 is the ease of imitation.  Difficult imitation extends the innovator’s 

period of extraordinary profits in Figure 2.1, and easy imitation reduces the innovator’s 

period of extraordinary profits as in Figure 2.2.  To slow imitators, an innovator often tries to 

keep the innovation secret.  Some innovations reduce to explicit information that is easy to 
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copy, like a recipe or a formula.  Being easily copied, explicit information is intrinsically hard 

to keep secret.  Thus developers of software need to understand parts of the core code in 

order to write new software Microsoft Windows.  Microsoft will disclose parts of its core 

code to software developers, but not all of it.   

Unlike a computer code, other innovations involve implicit information that is 

irreducible to simple communication.  Implicit information is often imbedded in a practice or 

organization, like judgment in mixing chemicals, art in baking cakes, or methods to motivate 

salesmen.  Information is implicit when someone knows how to do something that is hard to 

communicate.  Because communication is hard, implicit information is easier to keep secret 

than explicit information.  To steal another company’s implicit information,  you need to hire 

its employees rather than readings its documents. (See Chapter _.) 

The law of trade secrets helps innovators to keep their secrets private.  A person 

who violates these laws by distributing proprietary information is liable for the harm done to 

the firm with the secret.  When firms in Silicon Valley hire employees or discuss 

collaboration with other firms, they routinely sign non-disclosure agreements (NDAs) in 

which they promise not to reveal any secrets that they learn about the company.  

Sometimes trade secrets laws work -- the recipe for Coca Cola has remained a secret for 

decades.  More often, trade secret law is ineffective.  Trade secrets laws are hard to 

enforce in Silicon Valley and they are unenforced in much of the world.7   

Instead of secrets, another route to extraordinary profits is patenting.  To patent an 

invention, the innovator must reduce it to explicit information disclosed in the patent 

application.  Any member of the public can read the patent and obtain essential information 

for producing the invention.  However, producing the invention infringes the patent, which is 

                                                
7 cite res In addition, patents and copyright give innovators a temporary monopoly by law.  An 
effective patent gives the inventor monopoly profits until the patent expires or new inventions 
undermines its value.  To illustrate numerically, consider how A’s profits in Figure 1.5 might change 
if A holds an effective patent to its innovation that lasts for periods 1 and 2.  If A refuses to license 
the innovation to anyone, it enjoys monopoly profits of 10 in time 1 as indicated in Figure 1.5.  
Assume that the patent extends through time 2 and that competitors make little progress 
circumventing the patent by their own innovations.  In time 2, A enjoys profits much like in time 1, 
say, profits of 9.  Thus the patent increases A’s earnings net of development costs for all periods 
from 6 to 13.   Later chapters contain more details about intellectual property, including patents and 
copyright.  
earch of Yuval Feldman. 
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illegal without the consent of the patent holder.  The creator of a patentable invention must 

decide whether secrecy or a patent is more profitable.  

A patent applied to a product, not to a market.  However, some patent portfolios 

industry standards that dominate markets, like the Windows operating system currently 

dominates desktop computing in business firms.  The owner of a portfolio of patents that 

becomes an industry standard can collect royalties from an entire industry.  Standards are 

a kind of natural monopoly created by a coordination problem, as explained in Chapter _.   

With industry standards as with pop stars, many volunteer and few are chosen.   

An invention is likely to become a standard if its value for each user increases as the 

number of its users increases.  The uncompensated benefit that one user conveys to 

another is a “positive externality.”  The joint operation of the positive externalities is a  

“network effect.”     

The three sources of extraordinary profits for innovators are secrecy, intellectual 

property, and natural monopoly.  Some innovators enjoy extraordinary profits from all three 

sources.  Thus Microsoft cloaks the core code of Windows in secrecy, protects parts of it by 

patents and copyright, and enjoys natural monopoly from network effects.     

Rate of Innovation 
 

The expectation of positive profits launches innovative ventures, and the expectation 

of negative prevents innovative ventures.  Law affects the profitability of all phases of a 

venture -- finance, development, marketing, and competition.  When better law makes 

innovations more profitable, the number of innovations increases.  To see why, think of an 

array of new ideas that differ according to the expected profitability of developing them.  

Innovators develop the ideas that they expect to yield positive profits, and they do not 

develop the ideas that they expect to yield negative profits.  If better law increases the 

expected profits for innovations, some ventures will tip from negative to positive expected 

profits, so innovators will develop more ideas.   

Figure 2.3 depicts this fact.  The horizontal axis indicates an industry’s array of 

possible innovations in order of profitability, with higher profit ventures farther to the left and 

lower profit ventures farther to the right.  Figure 2.3 distinguishes between profits under bad 



8	  	  	  	  Chapter	  2.	  	  Ventures	  
 

 

and good law.  An innovation’s profitability under bad law equals the difference between its 

revenues R and costs C over the venture’s life.  To the left of I, revenues R exceed costs C, 

so the innovations will be developed.  To the right of I, costs C exceed revenues R, so the 

innovations will not be developed.  The revenue curve R intersects the cost curve C at point 

I where venture profits are zero (development costs before launch equal profits after 

launch).  I is the tipping point that indicates the number of developed innovations under bad 

law.  

Figure 2.3. Development of More Innovations  
with Better Law that Increases Venture Profits 
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Improving the law in this industry increases revenues from R to R* and decreases 

costs from C to C*.  With improved law, the revenue curve R* intersects the cost curve C* 

at point I*.  I* indicates the number of developed innovations under good law.  I* is larger 

than iI so better law causes higher venture profits, and higher venture profits cause more 

ventures.  

Conclusion 
 

Chapter 1 posed the first question of law and growth economics:  “Which laws 

increase the pace of economic innovation?”  Chapter 2 simply answers, “The laws that 

increase venture profits.”  Fleshing out this answer requires the rest of this book.  First we 

must look inside the business venture.  The next chapter explains how law enables 

individuals with different interests to give their ideas and money to innovative ventures with 

shared goals. 
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Appendix 

 
Table 2.1 uses numbers to illustrate the business venture in Figure 2.1.  Assume 

that the innovator develops an innovation that lowers the cost and improves the quality of a 

particular consumer good – say, a better widget.  At time 0, before development of a better 

widget, widget makers earn zero profit and consumers enjoy a surplus of So.  At time 1, 

development of the improved widget costs the innovator -8.  At time 2 when the improved 

widget is launched, the innovator has lower production costs, so the innovator enjoys 

extraordinary profits of 7 temporarily.  Informed consumers buy the improved widget and 

enjoy its higher quality, so the consumer’s surplus rises to So+10.  At time 3, some imitators 

partially succeed in replicating the innovation.  This competition drives the price down, the 

innovator’s profits fall to 4 at time 3, and the imitators enjoy profits of 2.  The fall in price 

causes the consumer’s surplus to increase by 30, and the rise in average quality of widgets 

causes the consumer’s surplus to increase by 3.  At time 4, competition drives the price 

down to the cost of production, so the innovator and imitators receive zero profits.  The fall 

in price causes the consumer’s surplus to increase by 70, and the rise in average quality 

causes the consumer’s surplus to increase by 10.  Summing over the life cycle in Table 2.1, 

the venture profits are 3 and the consumer’s surplus increases by 123.  Consequently, the 

innovator enjoys less that 3% of the innovation’s total benefit to society.     

 

Table 2.1. Net Benefits from Business Venture 
Phase	  in	  Cycle	  of	  Innovation	  

	   time	  0	  
equilibrium	  

time	  1	  
development	  

time	  2	  
market	  power	  

time	  3	  
imitation	  

time	  4	  
equilibrium	  

venture	  profits	   0	   -‐8	   +7	   +4	   0	  
	  imitators’	  profits	   …	   …	   …	   +2	   …	  
consumer’s	  surplus	  	   So	   So	   So+10	   So+30+3	   So+70+10	  
total	  	  net	  benefits	   So	   -‐8+So	   So+17	   So+39	  	   So+80	  

 

 

The explanation of the following table shows that these numbers are reasonable.   
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Summary table of numbers underlying Figures 2.1 and 2.2. 

 
  time or 

phase 
   

 perfect 
competition 

develop- 
ment 

monopoly oligopoly (imitation) perfect 
competition 

price 1 1 1 .97 .93 
venture’s production 100 100 100 100 100 
venture’s revenues 100 100 100 97 93 
venture’s cost -100 -108 -93 93 -93 
venture profits 0 -8 +7 +4 0 
      
 imitators’ costs  … … … .96 .93 
 imitators’ profits  … … … 2x.01 x100 0 
consumer’s surplus (100 x (value-
price) 

So So So+.01x100 So+.03x1000 
+.01x300 

So+.07x1000 
+.01x1000 

total  profits + consumer’s surplus So -8+So +7+So +6+So+30 + 3  So+70 + 10  
 

       

          The industry consists of, say, 10 firms and each of them supplies 100 units of the 

good for total production of 1,000.  The unit cost of production under the original technology 

is 1, the market price of the good is originally 1 under perfect competition, and the 

consumer’s surplus is So.  The innovator spends 8 to develop a new production method 

that reduces the cost to .93.  Since the good’s price is 1, the innovator earns .7 per item for 

100 items in the monopoly stage when the innovation is launched.  The innovation also 

improves the good’s quality.  100 consumers know that the innovator’s good has higher 

quality, so their surplus increases by .1 x 100.  

In the oligopoly phase, 2 imitators comprehend enough of the secret to lower their 

production costs from 1 to .96.  Oligopolistic competition bids the market price down to .97.  

Each of the 2 imitators produces 100 units and earns profits of 1.  When the price falls to 

.97, the increase in the consumer surplus from the fall in price equals 1,000 x .03. In 

addition, the 300 consumers who buy from the innovator or the imitators enjoy an increase 

in surplus by .1x300.   

In the final phase of perfect competition, all firms learn the new production 

technique, the price falls to the cost of production .93, and all firms earn zero profits.  

Consumers buy 100 units from each of 10 firms.  The original consumer surplus is So. 

When the price falls to .93, the consumer surplus increases by 1,000 x .07.  In addition, the 

consumer surplus increases from the higher quality of the good by 1,000 x .01.  
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Notice that these calculations assume fixed market shares and perfectly inelastic 

demand, which eliminates the “welfare triangles” in a standard efficiency analysis.  A more 

complete analysis that relaxed these assumptions would have larger total net benefits. 

The product becomes obsolete when a new innovation destroys the old one’s value 

and the industry begins a new cycle of innovation. The graph of the net social benefits 

forms a gyre as depicted in Figure 2.4.   The first cycle of innovation begins at time 0 when 

social benefits equal So and ends at time 4 when social benefits equal So+80.  The curve 

beyond time 4 suggests what the next cycle of innovation looks like.       

 

 

Figure 2.4. Growth Gyre 
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Chapter 3. The Double Trust Dilemma: How Ideas and Capital Mate 

Robert Cooter and Aaron Edlin 
 

When someone discovers a better way to make something or something better to 

make, developing the new idea usually requires capital.  One person often has ideas and 

someone else has money.  To launch an innovative venture, they must combine their 

assets, which require the innovator to trust the financier with his idea and the financier to 

trust the innovator with her capital.   We call the problem of uniting capital and ideas the 

double trust dilemma of innovation -- a new name for an idea with a rich economics 

pedigree.1   

An economist who worked at a Boston investment bank received a letter that read: “I 

know how your bank can make $10 million.  If you give me $1 million, I will tell you.”   The 

letter captures concisely the problem of buying information:  The bank does not want to pay 

for information without first determining its worth, and the innovator fears to disclose 

valuable information without first getting paid.  In general, a person cannot evaluate an idea 

until after its disclosure, and after its disclosure she may not need to pay for it.2  If you know 

information then you have it, whereas you can know a car, cow, or coffee without having it.  

Combining this characteristic of information with investment creates the double trust 

dilemma.  A Berkeley mathematician named Richard Niles invented bibliographic software 

called EndNote that many professors use on their computers.  In the early stage of 

                                                
1 The phrase “double trust dilemma” was introduced by Cooter and Schaefer in Chapter 3, “The Double Trust 
Dilemma of Development,” Solomon’s Knot:  How Law Can End the Poverty of Nations.Contemporary 
(Princeton University Press, 2012).  Theories of finance often begin with the question, “How can an investor, 
who puts his money under the control of a manager, write a contract so that the manager profits most when 
the investor profits most?”  This is the “principal-agent problem.” This is a single-trust problem because the 
investor must trust the manager with his money, but the manager need not trust the investor.  This single-trust 
problem is the building block for analyzing double trust problems. A good introduction to this vast literature is 
Kenneth J. Arrow, “The Economics of Agency: An Overview,” in Principals and Agents: The Structure of 
Business, ed. John W. Pratt and Richard J. Zeckhauser, 1985.  For a pioneering paper on secrecy and 
investment, see Edmund W. Kitch, “The Law and Economics of Rights in Valuable Information,” J. Legal 
Studies 9 (1980).  Two-sided trust problems have been investigated in game theory, such as two-sided moral 
hazard or principals-agent with two principals.  For an example of how modern financial institutions combine 
ideas and capital, see Bernard Black and Ronald Gilson, “Does Venture Capital Require an Active Stock 
Market?,”  11 Journal of Applied Corporate Finance 36 – 38 (2005).   
2 Economists call this fact “Arrow’s paradox of information.”  For an early exploration of this problem of 
asymmetric information, see Arrow, Kenneth J. (1972) The Value of and Demand for Information, in C. B. 
McGuire and R. Radner (eds.), Decision and Organization, New York: North-Holland, Chapter 6. 
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development, he hoped and feared receiving a call from large firm asking for an 

explanation of EndNote.  Once the large firm understood the product, it might buy Niles’ 

company and make him rich, or it might develop its own version of his program and 

bankrupt him. Niles eventually got a call from a large publisher (Thompson) who bought the 

company.  

A new idea collides with capital in Silicon Valley when an innovator presents a 

business plan to potential investors.  Here is a simple example of how such a presentation 

might go:  

 “I have a new idea.  I can use my time to develop it and sell it for $1 million, or I can explain 
it to you.  I have no effective legal protection for my idea.  Once you know it, you can use 
your capital of $3 million to develop it yourself and sell it for $5 million, and I will gain 
nothing. However, once you know the idea, I think that you will see that we can make a lot 
more money by working together.  If you supply me with $3 million in capital, I can use my 
expertise to develop the innovation and sell it for $15 million. With $15 million, we can give 
you $5 million for not developing it yourself, and we can split the remaining $10 million.”  
 

Figure 3.1 depicts this proposal as a decision tree. In step 1 the innovator can 

develop his idea without capital and earn 1, in which case the financier keeps her capital of 

3.  Alternatively, in step 1 the innovator can explain his idea to the financier and go to step 

2.  The innovator has no effective legal protection of his idea.  In step 2 the financier can 

use capital of 3 to develop the idea herself and sell it for 5.  Alternatively, in step 2 the 

financier can supply capital to develop the innovation in cooperation with the innovator and 

they can earn 15, with the innovator getting 5 and the financier getting 10.  Each receives 

what he could get without cooperation plus an equal share of the surplus from cooperation.  

(This is the “Nash bargaining solution” in game theory.3)   

Figure 3.1. Proposed Solution to Double Trust Dilemma 

                                                
3 The Nash Bargaining Solution is named after its inventor, John Nash, whose genius and insanity 

inspired the popular Hollywood film, “A Beautiful Mind.”  It is an axiomatic account of cooperation.  The Nash 

bargaining solution corresponds to the outcome of a non-cooperative game repeated indefinitely.  See Ariel  

Rubinstein,. "Perfect Equilibrium in a Bargaining Model". Econometrica 50 (1): 97–109. doi:10.2307/1912531. 

. 
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Many business ventures begin with plans resembling this one.  The plan in Figure 

3.1 proposes payoffs of 5 to the innovator and 10 to the financier.  To implement this 

proposal, the innovator and financier must make 5 and 10 into the actual payoffs from 

cooperating.  Successful implementation implies that the innovator and financier will get the 

payoffs in Figure 2.1 if they make the decisions depicted in the figure.  If the plan can be 

implemented, self-interest will motivate the parties to cooperate as envisioned in the 

proposals.  The financier will decide in stage 2 to supply capital to the innovator to develop 

the idea, because the payoff from cooperation exceeds the payoff from non-cooperation:  

F2>F1.  Foreseeing this fact, the innovator will decide to cooperate in stage 1, because the 

payoff from explaining his idea exceeds the payoff from developing it on his own: I2>I0.   

These two inequalities express the conditions for cooperating in a venture structured like 

Figure 3.1.  Successful implementation of the plan satisfies these two conditions. 
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Implementing such a plan is remarkably difficult.  Investing in a business venture 

requires confidence that strangers will not appropriate its profits.   The innovator and 

financier will need protection against outsiders who might steal 15 from them. All ventures 

require protection from predators such as hoodlums, mafias, cheating accountants, Ponzi 

artists, conniving state regulators, oppressive tax collectors, and thieving politicians. 

Without effective property protection, people fear theft, so resources flow to protectors, not 

to entrepreneurs. Families, clans, and gangs protected property historically, and they 

continue to do so today in some countries.  However, an effective state is more reliable 

than private protectors.  State protection of property is the legal foundation for investment in 

the future, including business ventures by families and friends.   

If the innovator and financier are protected against outsiders, they still need to trust 

each other.  At the final stage when the firm’s has 15, the plan calls for the financier to 

receive 10 and the innovator to receive 5.  What prevents the innovator from grabbing all 

15?  Perhaps the innovator will take all 15 as salary and leave nothing for paying dividends 

to shareholders.   Many business ventures never launch because the financier cannot trust 

the innovator to distribute the profits as promised. 

If the final stage of Figure 3.1 cannot be implemented, then the whole proposal 

collapses.  Assume that if venture were to reach the final stage, the innovator would grab 

all 15, as depicted in Figure 3.2.  Foreseeing this fact, if the venture reaches stage 2, the 

financier will develop the innovation herself, so the financier’s payoff will be 5 and the 

innovator’s payoff will be 0.  Foreseeing this fact, in stage 1 the innovator will develop the 

idea himself and receive a payoff of 3, instead of explaining the idea to the financier. The 

payoffs in Figure 3.2 fail to implement the plan in Figure 3.1 for sharing the gains from 

cooperation, so cooperation unwinds and noncooperation stifles an innovative business 

venture.  (Notice that the payoffs in Figure 3.2 violate the two conditions for cooperation: 

F2>F1 and I2>I0.)   
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Figure 3.2. Unsolved Double Trust Dilemma 

  

 

Relationships 
 

          How can the innovator and financier implement a business plan as depicted in Figure 

3.1, rather than collapsing as depicted in Figure 3.2?  One way is to deal with trusted 

relatives.  Loyalty within families is partly irrational and partly rational.  Here’s how 

rationality prompts family members to cooperate with each other. Kinship is ascribed, not 

chosen.  Your uncle is your uncle until death.  Ascription provides a framework for repeat 

dealings.  Through repeat dealings, people come to know whom to trust and whom to 
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distrust.  One reason to be trustworthy is fact that your relatives will find out if you are not 

trustworthy.   

The logic of relying on relatives is depicted in Figure 3.3 by repeating the game in 

Figure 3.2 indefinitely many times.  Each repetition is called a “round” and the rounds are 

numbered consecutively.  In each round, the innovator can cooperate or appropriate.  The 

financier (possibly a rich aunt) decides to reward cooperation and punish appropriation.  

This strategy by the financier gives the payoffs to the innovator as depicted in Figure 3.3.  If 

the innovator cooperates in round t, then the financier cooperates with him in the next 

round, and likewise for subsequent rounds.4  With cooperation, the innovator receives 5 in 

each round of the game.  Alternatively, if the innovator appropriates 15 in any round, then 

the financier refuses future dealings with him, so the innovator will have to develop his 

ideas without capital in each subsequent round and earn 1.  

 

Figure 3.3.  Innovator’s Payoffs in Repeated Game 
 round t t+1 t+2 t+3 t+… 

innovator’s 
choice 

cooperate 5 5 5 5 5 

appropriate 15 1 1 1 1 
  

 

Compare the payoffs from the two strategies.  In round t, “appropriate” pays the 

innovator 15 and the innovator gains 1 in each subsequent round.  In contrast, “cooperate” 

pays 5 in every round.  Summing payoffs from round t to round t+3, “cooperate” pays 20 

and “appropriate” pays 19.  Thus “cooperate” overtakes “appropriate” in round t+3, and the 

gap widens with each subsequent round.  A rational player who values future payoffs will 

                                                
4 The financier’s strategy is called “grim” or “grim trigger.”  Once the innovator cheats the financier treats him 
as untrustworthy forever.  Another possible strategy with similar implications for cooperation is a variant of “tit-
for-tat, in which the financier punishes an innovator for cheating and then resumes cooperating.  The payoff 
matrix looks like this: 

round t t+1 t+2 t+3 t+3 t+5 t+6 t+… 

appropriate 15 1 1 1 15 1 1 1 

Experimental evidence indicates that tit for tat comes close to maximizing the party’s payoffs in a variety of 
circumstances. 
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cooperate and not appropriate.5  Conversely, a rational player who highly discounts future 

payoffs will appropriate rather than cooperate.  Specifically, the innovator in Figure 3.3 will 

cooperate who discounts payoffs by less than 40% per round, and the innovator will 

appropriate who discounts payoffs by more than 40% per round.6     

Private Law 
 

Family members can cooperate even if law cannot effectively enforce their promises 

to each other.  However, entrepreneurs do not have enough family and friends to conduct 

business exclusively with them on the most profitable scale.  Successful entrepreneurs look 

beyond relationships to strangers for money and ideas.  Whereas kinship endures, 

strangers come and go.  In business, friendships are often chosen for particular needs, not 

ascribed. The possibility that a business relationship will end poses an obstacle to 

cooperation.   

In Figure 3.2, cooperation continues forever unless the innovator behaves badly and 

appropriates in one round.  Even without bad behavior, the possibility that a relationship will 

end on its own can prevent cooperation. We already explained that solving the problem of 

cooperation by infinite repetition requires the actors not to discount future payoffs too much.  

If the game is likely to end, the players may discount future payoffs for uncertainty too 

much to cooperate in the present. Thus when communism began to collapse in Russia 

around 1990, production plummeted partly because producers could not cooperate when 

they lost confidence in future dealings with each other.    

Whereas a possible end to a relationship increases the problem of cooperation, a 

definite end to a relationship makes cooperation even more problematic.  Instead of 

assuming that the game in Figure 3.3 is repeated indefinitely, assume that t+3 is the 

game’s last round in Figure 3.3.  As before, the financier adopts the strategy of rewarding 
                                                
5 To be precise, the discounted sum across rounds is the game’s “present value” to the player.  The present 
value of “cooperate” exceeds the present value of “appropriate” if the game repeats itself enough times and 
the discount.    
6 Cooperation yields                                       5+ 5{ ( !

!!!
)!}!  

!  

and appropriation yields                15+ 1{ !
!!!

)!!  
! . 

Setting them equal yields 5+ = 15+5{1/n)}, whose solution is n=.4. 
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cooperation and punishing appropriation, but the financier has no opportunity to punish 

appropriation that occurs in the last round.   Therefore, the rational innovator will 

appropriate in round t+3 without fear of retaliation. “Cooperate until the last round and then 

appropriate” pays the innovator more than “always cooperate,” as shown in Figure 3.4. 

Figure 3.4.  Innovator’s Payoffs in Repeated Game  

Where Financier Cooperates Until the Innovator Appropriates 
round t t+1 t+2 t+3 

always cooperate 5 5 5 5 

cooperate until the last round  
and then appropriate 

5 5 5 15 

  

The payoffs in Figure 3.4, however, do not reflect what each player will do if he 

foresees what the other player will do (“Nash equilibrium”).  If the financier foresees that the 

innovator will appropriate in round t+3, she will change her strategy and not cooperate in 

round t+3.  If the innovator foresees the financier’s behavior in round t+3, he will change his 

strategy and appropriate in round t+2.  If the financier foresees the innovator’s behavior in 

round t+2, she will change her strategy and not cooperate in round t+2.  By repeating this 

reasoning, cooperation unwinds all the way to the game’s beginning. 7  With a definite end 

in sight, repeating the game provides no basis for cooperation.  Every round looks like 

Figure 3.2, where the innovator and financier do not launch a joint venture.  This is the 

“end-game” problem. 

In a game with a definite end, cooperation may unwind back to the beginning.  In a 

game with a likely end, cooperation may stop if uncertainty causes high discounting of 

future payoffs.  Unlike relatives, strangers have more difficulty solving the problem of non-

cooperation by repeating the double trust dilemma because they foresee an end to their 

relationship, or they discount future payoffs by the probability that the relationship will end.  

If the innovator and financier cannot cooperate, the business venture does not launch, the 

innovation is undeveloped, and the economy does not grow.   

Where repetition fails, private law may succeed in solving the double trust dilemma.  

Here is one legal implementation often used in business ventures like Figure 3.1.  The 

                                                
7 Experimental data shows that people are not so rational.   In a repeated game with a definite end, 
experiments often find that players cooperate in the beginning and they stop cooperating near the end.  
Apparently people are partly logical and partly psychological.insert footnotes.  AARON, CAN YOU HELP. 
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innovator and financier form a corporation to develop the idea.  The financier loans the firm 

3 for development (debt), and the innovator contributes his expertise to the firm.  The firm 

issues 7 shares (equity) to the innovator and 5 shares (equity) to the financier.  Shares are 

claims on profits left over after paying the firm’s debt. To implement the proposal, the law 

must effectively enforce the firm’s repayment of debt and an equal distribution of profits per 

share.  If law is effective, the corporation earns 15 from developing the innovation, repays 

its debts of 3 to the financier, and distributes dividends of 5 to the innovator and 7 to the 

financier, as depicted in Figure 3.1.   

This implementation requires effective contract law to enforce repayment of the 

firm’s debts and effective corporate law to assure that profits get distributed equally to 

shares.  The framework for finance by a small group of investors mostly comes from the 

law of contracts that belongs to “private law,” and the law of business organizations that 

belongs to “business law.”  Ineffective contract or corporate law prompts chicanery, not 

cooperation. 

Here is one way that weak corporate law could allow the innovator to appropriate all 

profits.  Assume that the innovator is the corporation’s chief executive officer (CEO) who 

controls the company without effective legal constraints.  After the firm earns 15, the 

innovator/CEO repays the firm’s debts of 3 to the financier, and then the innovator/CEO 

pays himself a salary of 12.  Since all 15 go to pay debts and salary, no profits remain to 

distribute as dividends to shareholders.  The financier gets nothing beyond the repayment 

of her debt of 3, and the innovator gets everything else.   If the financier foresees this ploy 

by the entrepreneur, cooperation will unwind.8  (Similarly, another ploy transfers all profits 

to the financier instead of the innovator, which also causes cooperation to unwind.9)   

                                                
8 In stage 2, the financier foresees that lending capital of 3 for the firm to develop the innovation will result in 
repayment of the loan and nothing more for her. Foreseeing this fact, the financier will choose to develop the 
idea without the innovator in stage 2, which pays the financier 5 and the innovator 0.  Foreseeing this fact, the 
innovator will choose to develop the idea at stage 1 and earn 1, rather than explaining the idea to the financier 
and earning 0.  Unless law can prevent the innovator’s chicanery at the end of stage 2, cooperation will 
unwind. 
9 Assume that the financier is the Chairman of the Board who controls the company without effective legal 
constraints.  After the firm develops the idea, the financier/chairman fires the innovator/CEO and sells the 
innovation for 15 to another firm that she owns.  The selling firm uses 3 to repay its debts, and the buying firm 
distributes its profits of 12 to the financier/owner. 
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Public Law 
 

In private finance of a business venture, the innovator and financier negotiate with 

each other over price and non-price terms and then use contracts and corporate law to 

implement their plans.  In contrast, traders in public markets like the New York Stock 

exchange buy and sell stocks and bonds at prevailing prices, without bargaining or 

negotiating.  The stock exchange approximates the economist’s ideal of perfectly 

competitive markets.   In perfectly competitive markets, the prices are public (the 

exchanges post the prices at which stocks are selling), everyone pays the same price, and 

the goods are standardized (one common share of Exxon is the same as another).   

In developing innovations, relational and private transactions play the primary role, 

and public markets for stocks and bonds play a supplementary role.  Supplementary by 

public finance especially occurs as a business venture matures.  Thus assume that the 

innovator and financier in Figure 3.1 reach a private agreement to develop the innovation.  

To enjoy extraordinary profits, they must keep many details of their venture secret from 

competitors.  Developing the innovation in stage 2 creates a temporary advantage over 

competitors, which might come from patenting the innovation or marketing it first.  Patenting 

or marketing reveals the innovation to the public.  At the venture’s end, the firm gets 15 by 

selling its stock in an “initial public offering” or by allowing a public company to acquire it. 

The ability to sell securities to the public presupposes compliance with securities 

regulations that ideally protect buyers from chicanery.  Members of the public who buy 

stocks or bonds have no direct control over how the firm uses their money. Instead, the 

firm’s managers and board of directors control it.  Insiders have many opportunities to 

appropriate outsiders’ investments. For example, insiders may use accounting tricks to 

convert profits into salaries, thus depriving stockholders of their dividends.  Protecting 

outsiders from insiders in public companies requires more than securing property and 

enforcing contracts.  For public finance, the additional protection comes especially from 

corporate law and the law of securities.  These laws ideally assure that outside investors 

get their share of a firm’s profits, rather than insiders appropriating all of it.  Conversely, if 

these laws are ineffective, insiders will appropriate all of a firm’s profits, and outsiders who 

foresee this fact will be unwilling to invest.     
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If the firm gets 15 by selling itself to another firm or by selling its stock in an initial 

public offering, the founders often take the cash from the initial public offering and exit the 

business soon thereafter. A timely exit by the founders makes a business venture more 

profitable, which increases innovative activity.10  Profits increase because innovating and 

producing commodities are different specialties requiring different talents.  By exiting, the 

founders leave others to produce commodities while they pursue the next innovation.  

As explained in Chapter 2, a successful business venture begins with a 

disequilibrium caused by developing a novel idea.  To gain a decisive advantage over 

competitors, development requires secrecy in order, which precludes public markets.  After 

development builds a decisive advantage, the need for secrecy diminishes.  The innovator 

has fewer secrets to hide and the double trust dilemma attenuates.  In these 

circumstances, the firm may conduct an initial public offering of its stock or sell itself to a 

public company.  Public finance approaches the economist’s ideal of a perfectly competitive 

equilibrium, where no one has valuable private information and everyone earns the same 

profit rate (“ordinary rate of return”).  Like contentment, a perfectly competitive equilibrium 

is approached and never reached.  Perfect competition is the end of an innovation, its 

irresistible and final fate, not the process of its creation.    

Three Stages of Finance in Silicon Valley11 
 

Relational transactions require effective property law, private transactions require 

effective contract law and corporate law, and public transactions require securities 

regulations.  The three stages of finance in Silicon Valley illustrate how these three types of 

laws support innovation.  Relationships are especially important for many startup firms in 

Silicon Valley.  First, someone has a new idea and obtains capital to develop it.  At this 

point, the innovation’s economic value has not been established. To establish its value, the 

innovator needs funds from a few “angel investors.”  Family and friends have confidence in 

                                                
10 For a recent application, see Bernard Black and Ronald Gilson, “Does Venture Capital Require an 

Active Stock Market?” Journal of Applied Corporate Finance 11 (winter 1999): 35–38. 
11 The three stages of finance in Silicon Valley are distinguished and related to stages in the development of 
financial markets in The phrase “double trust dilemma” was introduced by Cooter and Schaefer in Chapter 3, 
“The Double Trust Dilemma of Development,” Solomon’s Knot:  How Law Can End the Poverty of 
Nations.Contemporary (Princeton University Press, 2012).  
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the innovator invest, so they invest without fully understanding the innovation’s market 

value.  Perhaps a few people invest who think that they can evaluate the innovation without 

understanding it.  According to a popular quip, initial funding comes from “the 3 Fs”: Family, 

friends, and fools.  

In the first stage, the entrepreneur develops the innovation sufficiently to prove its 

value to knowledgeable strangers.  Most innovators, however, have too few personal 

relationships with wealthy people to finance an innovation’s full development.  They must 

eventually turn to financiers. In Silicon Valley, the second stage of funding comes from 

“venture capitalists.”  They are experts in evaluating undeveloped innovations, but they are 

not family, friends, or fools.  Venture capital is private finance because it comes from a 

small group of investors with information unknown to a broad public.  Most countries 

impose different laws on finance by a small group of investors than on finance by many 

investors.  

Innovators and entrepreneurs have goods reasons to distrust each other.  Silicon 

Valley innovators sometimes expropriate the investments of their financiers.  John P. 

Rogers convinced some prominent California investors to give him $330 million for a high-

tech start-up named Pay By Touch that would “transform how America pays its bills” by 

using "biometric authentication technology” (e.g., fingerprints). In 2008 the company went 

bankrupt, and investors contend in lawsuits that Rogers burned through $8 million per 

month without producing anything of value.12 

Similarly, the creative people who found a company often manage it badly. When 

the founders prove to be bad managers, the venture capitalists must replace them with 

good managers. In these circumstances, the venture capitalists seize the firm to increase 

its profitability. Alternatively, where the founders prove to be competent managers, venture 

capitalists may seize the firm to avoid sharing profits with the founders. Venture capitalists 

sometimes want to remove good managers with large claims to the firm’s future profits. The 

initials “v.c.” stand for “venture capitalists” and also “vulture capitalists.” 

                                                
12 Lance Williams, “How a 'Visionary' Raised—and Lost—a Fortune,” San Francisco Chronicle, 

December 7, 2008, available at http://www.sfgate.com/cgi-
bin/article.cgi?f=/c/a/2008/12/07/MNIK137QU3.DTL. 



Law	  and	  Growth	  Economics	  	  	  13	  
 

 

Innovators and venture capitalists use various legal devices to overcome their 

mutual distrust. The founders of the firm commit to performance goals implicitly or explicitly. 

If they fail to meet their goals, they may lose their investments and their jobs. Specifically, 

the venture capitalists often hold preferred shares of stock, unlike the common shares held 

by the founders.  Preferred shareholders may have special powers of governance that 

common shareholders lack, as well as other advantages. The financing contract may say 

that preferred shareholders can demand repayment of their investment after three years. 

Such a contract reassures the venture capitalists that the founders will do their utmost to 

perform as promised. The contract also reassures the founders that the venture capitalists 

have an interest in keeping the firm’s secrets. 13 

Corporate governance provides another device to solve the double trust problem in 

Silicon Valley. The firm’s bylaws may stipulate that common shareholders (founders) and 

preferred shareholders (venture capitalists) appoint an equal number of directors to the 

company’s board, plus an independent director accepted by both sides. If the founders and 

venture capitalists disagree, the independent director holds the decisive vote. Thus the 

independent director will decide whether or not the venture capitalists can replace the 

founders with new management. 

In the third stage of finance in Silicon Valley, a successful start-up sells itself to the 

public, either directly through an initial public offering of its stock, or indirectly when a 

publicly traded company acquires it.  In order to sell stock to the public in the United States, 

a firm must comply with disclosure rules of the Securities Exchange Commission. Brokers 

disseminate the firm’s disclosed information to potential investors. After disclosures, many 

people understand the innovation sufficiently to decide whether or not to invest in its further 

development.  The investors in stock markets are a large group of people – the “public.” 

Regulatory law, which belongs to “public law,” especially controls finance by a large group 

of investors.  

                                                
13Instead of issuing preferred shares to venture capitalists, firms could create much the same result by selling 
them bonds and common shares.  However, preferred shares have a tax advantage.  The valuation of 
common shares affects the tax liability of managers and employees who are partly paid in common shares or 
options to buy them.  Since preferred shares are different from common shares, selling preferred shares to 
venture capitalists does not necessarily affect the price at which the firm can value its common shares for tax 
purposes. The firm can raise money at the relatively high of preferred shares while claiming that common 
shares are worth much less.  
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Small and Large Firms 
 

The double trust dilemma afflicts individual innovators and financiers.  Does it also 

afflict large firms?  In a large firm, the innovators and financiers are employed by one 

organization.  They proceed something like this.  Executives sift through proposals from the 

research divisions, choose the most promising ones, and order the finance division to pay 

the research division to develop the innovations.  Perhaps you think that hierarchical 

authority solves the problems of trust that afflict negotiations between individual innovators 

and financiers.   

If that is what you think, consider the following.  When an employee has a new idea, 

he understands its worth better than others.  If he gives a valuable idea to his employer, he 

may get a bonus and the firm may get richer.  A typical employee, however, would rather 

enrich himself than his firm.  Instead of giving the idea to his firm, the employee may quit, 

form a startup company, develop the idea on his own, and try to get rich.  Various contracts 

and laws restrain employees from quitting firms and taking creative ideas with them.14  The 

more large firms can claim legal ownership of employees’ discoveries, the less people who 

are creative will work for them.  Large firms often cannot prevent employees from quitting 

and taking creative ideas with them, and large firms often cannot hire the most creative 

innovators to work for them. That is why many innovations in Silicon Valley begin in small, 

startup firms, where innovators own a significant share of the firm. 

The double trust dilemma persists in large firms.  The employee in the research 

division asks, “Can I trust the firm to reward me if I give it my innovative idea?”  The 

employee in the finance division asks, “Can I trust the research division to develop this 

innovative idea as planned?”  Each one fears that the other party is withholding crucial 

information. Perhaps the innovator-employee keeps secret a potentially fatal obstacle to 

development, or perhaps the financier-employee keeps secret his intention not to pay a 

bonus to the innovator-employee.  

Even so, large firms also make many innovations.  … [INSERT some simple data 

comparing innovations in large and small firms, such as categorizing patents by size of 

patent holder.  AARON, CAN YOUR R.A. HELP?   

                                                
14 See Chapter __ trade secrets law and Chapter __ on non-competition clauses in employment contracts. 
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Why do large firms innovate?  The amount of money required to develop an 

innovation often exceeds the innovator’s wealth.  The innovator is reluctant to risk all his 

wealth on an innovation with an uncertain future.  In a startup firm, the innovator shifts 

much of the financial risk to the financier.  If they form a business venture with the innovator 

in charge, the innovator risks another’s money, not his own.  This fact creates incentive 

problems that we discuss later.  To improve incentives, the innovator usually retains 

substantial risk of failure. Compared to a startup firm, the innovator-employee in a large 

firm shifts almost all of the risk of financial failure to the employer.  

Creative people differ in their appetite for risk taking.  Creative people who  are risk-

lover form startup firms, and creative people who are risk-averse find employment in the 

research division of large firms. The main advantage of developing innovations in large 

firms is risk spreading. Different tastes for risk contribute to the distribution of innovations 

by firm size.  

Ontogeny Recapitulates Philogeny 
 

          Firms in Silicon Valley often pass through all three stages of finance – relational, 

private, and public.  Similarly, the three stages of finance for a start-up firm in Silicon Valley 

resemble three stages of historical evolution in capital markets for countries.  The industrial 

revolution in England, which was the world’s first, went through these stages. In the early 

eighteenth century, inventors mostly relied on their personal assets and loans from family 

and friends (relational finance). As industrialization proceeded, loans from wealthy 

investors and banks became available more readily to new industries. Finance of industrial 

companies by sales of stocks and bonds to the general public came later. Public financing 

of industrial companies originally concerned infrastructure like canals, docks, and railways, 

where private business and the state intertwine. As the law became more reliable, public 

finance spread to manufacturing firms.15  

Like 18th century England, the poorest countries today have weak capital markets, 

so businessmen mostly borrow from family and friends. Starting from a condition of 

                                                
15 See P. M. Deane, The First Industrial Revolution (Cambridge: Cambridge University Press, 1955), 

summary on 155–157. For financing of key eighteenth-century inventions by name, see 155. 
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lawlessness, imposition of secure property rights can cause a spurt of growth based mostly 

on relational finance, as in China’s new industries after the 1980s. Some peoples, notably 

the Chinese and the Jews, have family networks that extend business relationships beyond 

the usual boundaries. However, the conditions of trust among relatives do not reach the 

scale of modern businesses. Relational finance keeps business small and local. No modern 

country became wealthy by relying exclusively on relational finance. 

To increase the scale of business, an economy must augment relational finance with 

private finance, especially bank loans. In countries where banks dominate, an elite of 

wealthy insiders often lend to business ventures based on private information. Thus bank 

finance in some developing countries performs a similar role to venture finance in Silicon 

Valley.  As countries become affluent, they increasingly augment private finance with public 

finance, which means selling stocks and bonds to the general public. Stocks and bonds 

compete with banks and wealthy individuals to finance economic growth. 

Compared to debt, equity financing requires a superior legal framework.  Debt 

involves a fixed schedule of repayment specified in a contract, whereas equity involves 

sharing future profits.  Enforcing a fixed schedule of repayment is easier for courts than 

enforcing profit sharing.  Consequently, loans and bonds often flourish in countries where 

stock markets languish.  When weak law shrinks local stock markets, businesses are 

deprived of equity capital needed to launch innovative ventures.   

INSERT DATA ON SMALL SIZE OF STOCK MARKETS IN DEVELOPING 

COUNTRIES 

Biologists sometimes say, “Ontogeny recapitulates phylogeny,” which means that 

the development of a single organism from conception to maturity resembles the evolution 

of the entire species.16  The same applies to solving the double trust dilemma.  Startup 

companies in Silicon Valley and all companies in lawless countries tend to rely on 

relationships more than formal law to solve the double trust dilemma.  With better law, 

                                                
16 Each animal begins life as a single cell containing genetic instructions for how to grow into a complex 

organism. For animals in different species with a common evolutionary ancestor, the path of individual 
growth suggests the older, evolutionary forms found in the fossil record. While the pattern of individual 
growth does not strictly recapitulate the evolution of the species, comparing them provides useful clues 
about the genes that control the development of individuals and species. For a book that finds the origin 
of the human fetus in fish, see Neil Shubin, Your Inner Fish: A Journey into the 3.5-Billion-Year History of 
the Human Body (New York: Pantheon Books, 2008). 
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finance expands from relational to private, and from private to public.  The expansion 

supplements earlier forms without replacing them. All three forms of finance—relational, 

private and public—remain important in the richest countries. The extent of public finance 

varies significantly among countries, including rich countries. Japan and northern Italy have 

achieved affluence mostly through relational and private finance, with relatively little public 

finance, whereas the United States and Great Britain rely mostly on public finance for 

mature industries. Germany appears to be shifting from the former to the latter.17 

Expanding the basis of finance requires effective law that controls behavior, not 

aspirational law that expresses lofty ideals. What makes a law effective? Not just writing it 

down. Written law in a poor country often resembles written law in a rich country. Property 

and contract law-on-the-books in India and Nigeria resemble English common law, and 

property and contract law-on-the-books in Peru resemble the Spanish civil code. Writing 

down a law, however, does not make it effective. The written laws are less effective in 

Nigeria or Peru than in England or Spain.   

Conclusion  
 

New business ventures begin with secrecy, risk, and high profit expectations.  All 

three decrease as the venture matures. Sea routes from Europe to Asia were eventually 

mapped and secured, trade between them became commonplace, and middle-class 

Europeans could buy spices. In Silicon Valley, competitors work around patents and ferret 

out secrets, thus converting today’s technological breakthroughs into tomorrow’s 

commodities. However, an innovative economy never settles into a permanent condition 

without secrecy, risk, or extraordinary profits.  For economic growth, new business ventures 

must repeatedly confront and solve the double trust dilemma.  To solve the double trust 

dilemma, entrepreneurs, financiers, courts, and regulators have worked out contracts, laws, 

and institutions over years and centuries.  One cannot understand these creations without 

studying them as legal scholars do.  That is how law dispels some mysteries of growth that 

baffle economists.   

                                                
17 See chapter 8 for details on finance in different countries. 
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To launch business ventures where law is weak, innovators and financiers cannot 

rely on formal law for much more than protecting property from predators.  They must deal 

mostly through relationships. This is true for most business in some undeveloped countries, 

and it is true for startup firms in developed countries where no law can protect fragile 

secrets and implicit financial agreements.  In developing countries and startup firms, good 

law cannot do all of the work of creating trust.  When the effective law of contracts and 

corporations improves, finance expands from relational to private.  This is true in 

undeveloped countries that improve their legal institutions, and it is true in startup firms 

after they can demonstrate an innovation’s promise. When institutions improve further in 

underdeveloped countries, or when a startup firm develops an innovation sufficiently to 

acquire a decisive advantage against competitors, more effective securities laws allows, 

finance to expands from private to public. In general, improved law allows more ideas to 

combine with more capital so the economy grows faster. 

 

INSERT AN EXAMPLE OF AN EXMPLOYEE WITH A NEW IDEA LEAVING A 

LARGE FIRM TO START HIS OWN COMPANY.  ALSO MENTION THE DESIRE OF 

INNOVATOR FOR CONTROL AND THE REASON TO GIVE IT TO HIM.  
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Chapter 4. Separation 

Robert Cooter and Aaron Edlin 
 

When a successful business venture develops an innovation, its launch 

yields high profits temporarily, then profits fall towards zero as the innovation 

disseminates and competition intensifies.  Over its lifetime, the venture’s profits 

equal a fraction of the innovation’s social value – usually a small fraction – and 

the rest goes to other firms as profits and to consumers as “surplus.”1  Since the 

social value of an innovation far exceeds the innovator’s profits, venture profits 

provide deficient incentives to innovate.   

To increase innovation, law and policy should increase its profitability.  

Figure 4.1 expresses this idea.  (It is essentially the same as Figure 2.4 in 

Chapter 2.).  The vertical axis represents venture profits, which equal the 

discounted present value of the stream of revenues from the innovation’s sales, 

minus the discounted present value of its development and production costs.  

The horizontal axis arrays ventures by profitability from high on the left to low on 

the right.  With open competition, investors will finance ventures until profits fall to 

zero.   Development stops when the present discounted value of revenues 

equals the present discounted value of development and production costs.   

Figure 4.1 contrasts venture profits under two different legal regimes.  

Under the original law, venture profits reach 0 at innovation I.  Improved law 

changes the situation by shifting the venture profit curve up as indicated by the 

arrows, so venture profits reach 0 at innovation I*.  Thus improved law increases 

the number of innovations that get developed from I to I*.  The figure depicts the 

increase in one period of time.  If better law increases innovations in every future 

period of time, then the sustained growth rate increases.  (Figure 4.1 depicts one 

                                                
1 By definition, the consumer’s surplus equals the difference between the price that a consumer 
would be willing to pay for a good and the price that he actually pays. 
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of several ways that improved law increases growth by increasing the profitability 

of innovation.2)  

    

Figure 4.1. Laws that Increase Venture Profits Cause More Innovations  

 

How much should law ideally increase the profits of innovative ventures?  

To maximize social welfare, according to the overtaking principle, law and policy 

should increase venture profits as much as possible.  You might doubt the 

overtaking principle or the conditions that make it true, but when you consider the 

historical record you cannot doubt that sustained growth in a comprehensive 

measure of consumption dramatically improves social welfare.  Nor can you 

doubt that faster sustained growth would increase social welfare faster.  In any 
                                                
2 Figure 4.1 does not depict the speed with which an innovation is developed.  In a race to 
innovate, the expectation of higher profits may cause an entrepreneur to develop an innovation 
faster.  Faster development affects infra-marginal innovations, not just the marginal innovation I*.  
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case, this book is playing the intellectual game of law and growth economics 

whose objective is to maximize sustained growth.  

Paradox of Growth 
 

Law and policy rests on a paradox, like “This statement is false.”  The 

paradox of growth is that rapid innovation requires competition for extraordinary 

profits. This is a paradox because “perfect competition” in economic theory 

implies that all firms earn ordinary profits.  When some firms earn extraordinary 

profits, markets must be imperfectly competitive.   

How can law and policy combine intense competition and extraordinary 

profits for innovators?  Patent law illustrates the solution. Chapter 2 distinguished 

a venture’s phases into development, launch, and imitation. Patent law opens 

competition to develop patentable innovations, closes competition when 

development succeeds and the inventor gets a patent, and restores competition 

eventually when the patent expires.3  The formula for maximizing growth is open 

competition to innovate plus temporary market power for successful innovators. 

With open competition to innovate, everyone is free to launch a venture 

and develop an innovation.  Firms compete to launch business ventures and 

earn extraordinary profits. The development of innovations is very risky, and 

entrepreneurs take the risk in the hope of earning extraordinary profits.  

Monopoly is more profitable than competition. With higher profits, more ventures 

launch.  Ventures launch until the marginal venture expects to earn zero profits, 

as depicted in Figure 4.1. Market power for innovators causes more competition 

to innovate.   

Subsequent chapters in this book apply this formula to different bodies of 

law. Besides patents, many other kinds of law affect a business venture – 

property, contracts, torts, corporations, finance, regulations, antitrust, and 

taxation, to name a few.  They should have the same aim as patents and use the 
                                                
3 A patent cycle begins with competition for a market, and ends with competition in a market.  The 
phrase “competition for a market” was used by Bill Baxter to analyze antitrust law. 
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same formula to combine competition and market power. The aim is to maximize 

the profitability of ventures in open competition to develop innovations.  The gain 

from growth in the long run will overtake the loss from higher prices in the short 

run.  

This is not the conventional approach in the economic analysis of law.  

The conventional approach first observes that a venture incurs losses in 

development, so overall profitability requires extra profits after development.  

How much extra?  The usual words are  “sufficient,” “adequate,” “cost-recovery,” 

or “break-even.”  Second, the conventional approach notes that market power for 

a firm increases the price of its product to consumers.  The words are 

“excessive,” “inefficient,” or “distorting.”  Third, the conventional logic concludes 

that law affecting market power should balance the gain from faster innovation 

and the loss from higher prices for consumers.  The words are  “tradeoff” and 

“optimal.”  Unlike the conventional approach, our words are “maximize 

innovation.” 

Producer’s Market Power 
 

In microeconomics, perfect competition and monopoly are extremes on a 

continuum of market power, which is the power to set a good’s price. At the 

extreme of perfect competition, each seller must take the market price, not set a 

price.  No seller can charge more than the market price because ach buyer has 

so many alternative sellers.  The demand curve is perfectly elastic.  Furthermore, 

competition among sellers drives the market price down to the cost of production, 

so each seller receives ordinary profits.  Moving along the continuum, as market 

structure becomes less competitive, a seller can set a price.  Each buyer has 

imperfect alternatives among the sellers.  The seller who charges a higher price 

will make fewer sales, not zero sale as in perfect competition.  The demand 

curve is imperfectly elastic.  Moving farther along the continuum, as the seller’s 

market power increases, buyers have fewer choices.  At the extreme of 

monopoly, there is only one seller.  Everyone who wants the good must buy from 
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the monopolist.  The monopolist sets the price above the cost of production and 

earns extraordinary profits.    

Firms with market power can raise prices to buyers and enjoy 

extraordinary profits.  By enhancing or creating market power selectively, law and 

policy can increase venture profits, thus increasing innovation and growth.  When 

does market power enhance innovation, and when does it retard innovation?  

When an innovating firm with market power raises its prices, the buyers who 

suffer include other firms who lose profits and consumers who lose surplus.4  As 

we explain, the identity of the buyers determines whether market power 

enhances or retards innovation.   

When a firm uses market power to increase its price, part of the buyers’ 

losses transfers to the seller as higher profits, and part of the buyers’ losses does 

not transfer to the seller.  “Deadweight” describes a loss without an offsetting 

gain.5  To illustrate numerically, assume that a seller earns 0 profits under perfect 

competition and 100 under monopoly.  A change from competition to monopoly 

transfers 100 from buyers to the seller.  According to standard economics, the 

seller gains less from monopoly than the buyers lose.  Thus if monopoly causes 

the seller to gain 100, buyers may lose, say, 130.  The difference of 30 is the 

deadweight loss.6  (Behind this problem of monopoly lies a deeper theoretical 

problem of transaction costs.7)  

                                                
4 Footnote 1 defines consumer’s surplus. 
5 The deadweight loss occurs because the higher price causes buyers to purchase less of the 
good.  When buyers forego some purchases, the buyers lose the gains that they would have 
enjoyed from these foregone goods, and the seller gains nothing from goods that buyers do not 
buy. 
6 The standard analysis is somewhat more complicated than these remarks suggest because of 
the difference between long run and short run effects.  In the long run, all of the deadweight loss 
falls on buyers, but in the short run sellers can also bear part of the deadweight loss.  Note that in 
the standard graphical analysis, the transfer is a rectangle and the deadweight burden is a 
triangle. 
7 If there were no obstacles to bargaining, the monopolist and the buyers could write contracts 
that eliminate the deadweight lost.  The contracts would charge according to a price schedule, not 
a single price.  The schedule discriminates according to how many units of the good the buyer 
buys, charging a higher price for the first unit and a lower price for the last unit. By definition, a 
perfectly discriminating monopoly charges the reservation price to each buyer, so the marginal 
rate of substitution equals the marginal rate of transformation as required for static efficiency. 
With zero transaction costs, perfect discrimination eliminates the excess burden of monopoly.  
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Static economics condemns market power as inefficient because the 

deadweight loss reduces wealth.  In contrast, growth economics condemns 

market power when it slows growth.  Growth slows when a producer who does 

not innovate has market power in sales to producers who innovate.  When a 

producer who does not innovate raises the price of a good that it sells to an 

innovator, the innovator’s costs increase and its profits decrease. When the 

profitability of innovation decreases, the marginal venture in Figure 4.1 shifts to 

the left as depicted by a move from I* to I.  To prevent this, law and policy should 

suppress market power by non-innovating producers against innovators in order 

to lower the development costs of innovations. 

Besides raising the cost of innovating, market power by non-innovating 

producers has an adverse effect on the targeting of innovation.  Prices guide 

entrepreneurs in deciding which innovations to develop.  When market power 

raises a good’s price, more innovators try to invent substitutes for it.  Unlike the 

competitive price, the monopoly price of a good exceeds its social value.  (As 

real markets approach the ideal of perfect competition, a good’s social value 

approaches its price.)  Market power thus causes innovators to aim at the wrong 

target.  For example, a cartel that controls diamond mines spurs the development 

of manufactured diamonds beyond their value to society.  (Economists describe 

these facts in their own jargon -- the diamond manufacturers are “rent-seeking.”8) 

Abstracting, if the competitive price of good α is more than good β, then 

society values α more than β.  However, the producers of β might have more 

                                                                                                                                            
The excess burden occurs because transaction costs makes perfect price discrimination 
impossible.  Chapter 5 discusses these theoretical claims at length. 
8 Extraordinary profits from market power are called “rents.”   By inventing a substitute for a good 
sold at an elevated price, innovators transfer wealth from sellers with market power to 
themselves.  Thus innovators who create substitutes for goods sold at elevated prices are “rent-
seekers.” seeking the “rents” enjoyed by the diamond-mining cartel. 
     A “rent” is the income from owning something that is scarce.  In every society, politically 
powerful interests pay politicians for laws that restrict competition.  When competition is 
restricted, people with the right to produce own something scarce and they receive a rent for it.  
The rent is the extraordinary profits from monopoly.  “Rent-seeking” refers to efforts to secure 
monopoly profits.  Producer monopolies raise prices, which provides incentives for ventures to 
develop substitutes. If an innovator secures a monopoly by developing a substitute for an existing 
monopoly, then monopoly profits transfer from the producer to the innovator.  The innovator 
transfers wealth instead of creating it.  Hence it is “rent-seeking.”   
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market power than the producers of α, so the price of β might exceed the price of 

α.  Since the price of β exceeds the price of α, innovators might foresee higher 

profits from developing substitutes for β rather than α, even though society 

benefits more from the opposite.  

We have explained two reasons why market power of non-innovating 

producers against innovators retards growth.  The first and most important 

reason is the transfer of profits from innovators to non-innovators.  The second 

and less important reason is the mis-targeting of innovation.  This analysis in 

growth economics reinforces the usual condemnation of producer’s monopoly in 

static economics.   

Innovator’s Market Power  
 

If market power is condemned for non-innovating producers, what about 

market power for innovators?  Does market power for innovators enhance or 

inhibit growth?  Either effect is possible.  This chapter describes the form of 

market power among innovators that usually enhances growth, and the next 

chapter describes the form that usually inhibits growth.   

The difference in forms of market power depends on who buys from the 

innovator.  Divide buyers into non-innovating producers, consumers, and 

innovators.  When the buyers are non-innovating producers and consumers, the 

innovator’s market power increases the innovations price, which transfers wealth 

from producers and consumers to the innovator.  The transfer increases the 

average profits of innovative ventures, which causes the marginal venture in 

Figure 4.1 to shift to the right as depicted by the move from I to I*.  More 

resources are devoted to innovation and fewer resources are devoted to 

production and consumption. Thus market power for innovators against 

producers and consumers enhances growth 

Besides transferring wealth, the innovator’s monopoly imposes a 

deadweight loss on producers and consumers.  If maximizing growth is the aim, 

the deadweight loss does not matter in the long run.  The benefits of faster 
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growth from an innovator receiving monopoly profits overtake the costs of the 

deadweight loss to consumers and producers (the “overtaking principle in 

Chapter 1).  

To illustrate by our numerical example, assume that an innovator’s 

monopoly imposes costs of 130 on non-innovating producers and consumers.  

100 transfers to the innovator as profits and 30 is deadweight loss.  The transfer 

of 100 increases the profitability and rate of innovation.  Faster growth creates 

long run benefits for producers and consumers that overtake the temporary loss 

totaling 130.   

Consider new pharmaceutical drugs.   Stronger monopoly powers for 

pharmaceutical innovators immediately increase the prices of drugs paid by 

consumers.  The higher profits of pharmaceutical innovators cause faster 

development of better drugs.  Consumers lose from higher drug prices and gain 

more from better drugs.  Thus relatively cheap ulcer drugs replaced relatively 

expensive ulcer surgery.   

Similarly, cotton manufacturers buy ever-improving looms.   Patents on 

looms increase the price of cotton textiles in the short run, but patents increase 

innovations that lower prices in the long run.  

The three effects of market power are transfer, deadweight loss, and mis-

targeting.  Analyzing these effects on growth implies a simple conclusion for law 

and policy.  Growth economics proscribes market power by non-innovating 

producers against innovators or consumers, and growth economics prescribes 

market power by innovators against consumers or non-innovating producers.  In 

both cases, the aim is the same: to increase the profitability of innovative 

ventures.  We have arrived at the separation principle:  law and policy should 

treat market power differently for producers and innovators, proscribing it for 

producers who do not innovate and prescribing it for innovators against 

producers and consumers.9   

                                                
9 Note that the three effects of monopoly align in static and growth economics to reinforce the 
proscription of producer monopolies against innovators.  The three effects do not align with 
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The separation principle can be explained in terms of externalities.  

Innovations build on top of each other.  As one innovation builds on another, 

each innovator contributes to economic growth that benefits others.  In contrast, 

consuming an innovation or using it in production the value of each innovation 

spills over to the other, with large effects on growth.   

 

Making an innovation increases growth whose benefits spill over from the 

innovator to others.  Consuming or using an innovation increases growth little or 

not at all.  Innovation has larger external benefits than consuming or producing 

without innovating.   The separation principle calls for transfers in favor of 

innovative activities with large external benefits. 

Conclusion 
 

In static economics, monopoly causes buyers to pay more than the 

marginal cost of goods, so they buy too little and not enough of the good is 

produced.  The remedy is to abolish market power and to restore competition 

whenever possible.  In growth economics, however, market power is necessary 

to increase the profitability of ventures competing to innovate.  Crossing the 

boundary between static efficiency and growth changes economics like crossing 

the border from France to Germany changes languages.  

Market power of sellers has three consequences affecting growth: 

transfer, deadweight loss, and mis-targeting.  Market power for non-innovating 

producers against innovators transfers profits from dynamic to static activities, 

imposes a deadweight loss on dynamic activities, and mis-targets innovation.  All 

three consequences of market power for non-innovating producers reduce 

growth.  Conversely, market power for innovators against non-innovating 

producers transfers profits from static to dynamic activities, which increases 

                                                                                                                                            
respect to the prescription for innovator’s monopolies against producers.  The prescription for 
innovator’s monopolies against producers rests on the transfers to innovators overtaking 
deadweight loss and mis-targeting. 
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growth.  The benefits of growth overtake the deadweight loss and exceed any 

decrease from mis-targetting innovation.   

These facts imply the separation principle: to maximize growth, law and 

policy should separate innovators and producers who do not innovate.  Growth 

economics proscribes market power by non-innovating producers and it 

prescribes market power by innovators against consumers and producers.  The 

next chapter will analyze the effect of market power by innovators against each 

other.   

NOTE ON SEPARATION AND NON-INNOVATING PRODUCERS. A GOOD 

THAT IS A PERFECT substitute IN USE IS A NON-INNOVATION; AN 

INNOVATION IS A COMPLEMENT OR AN IMPROVEMENT.    

perfect substitute: infinite cross elasticity of demand 

complement: ?positive? cross elasticity of demand 

improvement: will pay more for it 
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Chapter 5. Fertility or Death  

Robert Cooter and Aaron Edlin 
 

       
According to the separation principle in Chapter 4, law and policy should enhance 

the market power of the creator of an innovation who sells it for consumption or production.  

The aim is to transfer resources from consuming and producing (the “static economy”) to 

innovating (the “dynamic economy”).  Microeconomics defines market power as the power 

to set a good’s price above the cost of production and to earn extraordinary profits.  Thus 

innovator B develops innovation β and sells it to consumer C. According to the separation 

principle, law and policy should enhance innovator B’s market power against consumer C.  

If B has market power and raises the price of β, then the dynamic economy as represented 

by B extracts resources from the static economy as represented by C, and the rate of 

innovation increases.  The separation principle commends lawmakers to enhance the 

market power of innovators against consumers and non-innovating producers,  

What about market power of innovators against each other?  Besides selling to 

consumers and producers, innovators sell to other innovators.  Today’s new 

pharmaceutical molecule is discovered from yesterday’s new molecule; today’s new 

operating system is discovered from yesterday’s new operating system; today’s new power 

cell is discovered from yesterday’s new power cell. The subject of this chapter is 

redistribution within the dynamic economy. The question is, “Should law and policy 

enhance market power of some innovators against other innovators?” 

Figure 5.1 depicts the problem.  Innovator A makes innovation α and sells it to 

innovator B.  Innovator B uses α to develop innovation β and sells it to consumer C.  If A 

has market power against B, A can capture some of the profits that B makes from sales to 

C.  When one innovator has market power in the sale of an innovation to another innovator, 

the seller raises the price to the buyer. The resulting transfer takes profits from one 

innovator and gives them to another.  Should law and policy enhance the market power of 

A in the sale of α to B?  This is a question of redistribution within the dynamic economy as 
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represented by transactions between A and B, not redistribution between the static and 

dynamic economies as represented by transactions between B and C.  

Figure 5.1. Three-Party Straight-Line Transaction 

 

 

 

An innovation is fertile like a breeding horse if it can be used to create another 

innovation. In Figure 5.1, innovation α is used to create innovation β, so α is fertile.  ”Fertile” 

is our name for a concept often called “fundamental,” “basic,” ”pioneering”, “general,” “first-

generation innovations,” ”rising technology trajectories,” and “shoulders to stand 

on”.1  Unlike innovation α in Figure 5.1, innovation β is infertile like a mule because it 

cannot be used to create another innovation.2  “Infertile” is our name for a concept often 

called “applied”, “derivative,” “specific,” or “stand alone.” To facilitate analysis, we stipulate 

an economic consequence of fertility.  If one innovation is more fertile than another, the 

costless transfer of profits from the latter to the former increases the growth rate. 

(Mathematical notation makes this characteristic more precise.3) 

                                                
1 cite Tim Bresnahan, General Purpose Technolgies).cite Scotchmer 
2 Innovation β is infertile in Figure 5.1 because transactions go straight from A to B to C, but innovation β is 
fertile in Figure 5.2 because transactions go in a circle.)   
3 In notation, let i denote an innovation. The winner of an open competition to make innovation i 
enjoys profits denoted πi.  The sustainable growth rate g is a function of the distribution of 
profits:g=g(π0,π1,π2,…,πI).  If j is “more fertile” than i, then a costless transfer of profits δ from i to j 
increases the growth rate:  
 g(π0,π1,π2,…,πI) <  g(π0,π1,π2,πi-δ,...,πj+δ,..πI). 

!!!!!!!!!!!!!!!!!!!!!!!!!!!α!!!!!!!!!!!!β!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!A!!!!!!B!!!!!!!!!C!

Innovators!!!!!!!!!!!!!!!Consumer!
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A costless transfer occurs without loss.  Imagine that oasis Y in the desert fills a liter 

container with ice cream and sends it across the hot sands to oasis X.  Costless transfer 

implies that X receives a liter of ice cream.  None of it melts.  Conversely, a costly transfer 

between oases implies that some ice cream melts and X receives less than a liter.  

Similarly, a costless transfer from B to A in Figure 5.1 means that B’s loss from the transfer 

equals A’s gain.  The burden of the transfer on B equals the benefit of the transfer to A.   If 

law and policy can transfer profits costlessly, then maximizing growth requires redistributing 

profits from less to more fertile innovations. Redistribution should proceed until all 

developed innovations are equally fertile. 

This fact can be explained in terms of externalities. The value of a fertile innovation 

spills over to other innovations with large effects on growth, whereas the value of an 

infertile innovation spills over to consumers and non-innovating producers with small effects 

on growth.  To maximize growth, some profits from selling infertile innovations to 

consumers and producers should pass through to fertile innovations.  To pass profits 

through, the seller of a fertile innovation should have market power against the buyer who 

uses it for infertile innovation.  Thus innovator A in Figure 5.1 creates innovation α and sells 

it to B.  Assume that A’s only income comes from selling α to B.  If law and market structure 

deny A market power, then A must sell α at its production cost, so A cannot recover α’s 

development costs.  If A foresees this fact, it will not develop α, which B needs to develop 

β.  To induce A to create α, B could pass some profits back to A obtained from selling β to 

C.  To increase the rate of innovation, law should facilitate the pass-back of profits from 

infertile innovators like B to fertile innovators like A.   

When innovators buy and sell innovations to each other, however, market power 

usually causes a deadweight loss.  In Figure 5.1, market power for A might cause an 

increase in the price of α that benefits A by 100 and burdens B by 130.  The difference of 

30 is the “excess burden” or the “deadweight loss,” as explained in Chapter 4.   Whereas 

the transfer from less fertile innovations to more fertile innovations causes growth to 

increase, the deadweight loss causes growth to decrease.  The net effect determines 

whether or not the growth rate increases.   These considerations imply a general principle.  

To maximize growth, law and policy should transfer profits from less to more fertile 

innovations until the increase in growth from higher fertility equals the decrease from a 
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heavier deadweight loss. We give this proposition a vivid name: the fertility or death 

principle. (The mathematical expression is in a footnote.4) 

Figure 5.1 can illustrate this principle.  Recall that A must develop α in order for B to 

develop β.  If A develops α and sells to B at the cost of production, then A suffers a loss 

equal to the cost of developing α.  Foreseeing this fact, A will not develop α.  Alternatively, 

if A develops α and uses market power to sell to B at more than the cost of development 

and production, then A makes a profit.  Foreseeing this fact, A will develop α.  Market 

power of fertile innovators can easily cause benefits to all innovators.  (A footnote contains 

illustrative numbers.5) 

Instead of the fertility or death principle, court cases refer to other principles such as 

the principle of cost recovery (innovators should enjoy enough profits to recover their 

development costs) and the principle of proportionality (successful innovators should 

receive profits in proportion to their development costs).  The next chapter discusses the 

connection between the fertility or death principle and the principles actually invoked by 

courts.  

                                                
4 In footnote 3, if j is a “more fertile” innovation than i, then a costless transfer of profits δ from i to j 
increases the growth rate:  
 g(π0,π1,π2,…,πI) <  g(π0,π1,π2,πi-δ,...,πj+δ,..πI). 
However, an actual transfer caused by law and policy creates a deadweight loss.  The burden on i is 
δ, the transfer to j is γδ, and the deadweight loss is (1-γ)δ.  At the optimum as given by the fertility or 
death principle, the benefit from the transfer to a more fertile innovation exactly offsets the cost from 
the deadweight loss, so the growth rate does not increase or decrease: 
 g(π0,π1,π2,…,πI) =  g(π0,π1,π2,πi-δ,...,πj+γδ,..πI). 
 
5 Without the development of α, the profits of A and B are 0.  If A develops α and sells to B at the cost of 
production, then A loses 75 and B makes a profit of 300, for a joint gain of 225.  Foreseeing these facts, A will 
not develop α, unless some of B’s profits are transferred to A.  Alternatively, if A develops α and uses market 
power to sell to B at more than the cost of production, then A makes a profit of 25 and B makes a profit of 
170, for a joint gain of 195.  Foreseeing these facts, A will develop α.  Underlying these numbers is a transfer 
and a deadweight loss.  Market power converts A’s loss into a profit by causing the price of α to increase.  
The higher price of α caused B to lose 130.  B’s loss has two parts: a transfer of 100 to A and a deadweight 
loss of 30.  Market power thus caused a joint gain of 195 by a transfer of profits to a fertile innovator, in spite 
of a deadweight loss of 30. 
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Applying the Fertility or Death Principle 
 

Applying the fertility or death principle requires explaining the causes of deadweight 

loss and fertility.  In the standard economic analysis of market power, the deadweight loss 

increases with the elasticity of demand for the good in question.  The appendix to this 

chapter contains a graphical explanation of these facts, including the standard 

representation of  “welfare triangles.  Here is a verbal explanation.  When a seller uses 

market power to increase a good’s price, buyers respond a lot if demand is elastic, and 

buyers respond a little if demand is inelastic.  A larger response indicates that buyers are  

making more adjustments to do without the good.  These adjustments are a costly waste to 

the economy. These costs are a deadweight loss caused by market power.  

As explained, the deadweight loss from market power for innovators increases with 

the elasticity of demand for the innovation.  Thus the case for enhancing market power for 

fertile innovations is stronger when demand for the innovation by other innovators is less 

elastic.  Conversely, the case for enhancing market power for fertile innovations is weaker 

when demand by other innovators is more elastic.  In Figure 5.1, the case for enhancing 

A’s market power against B in the sale of α is stronger when B’s demand is less elastic, 

and the case is weaker when B’s demand is more elastic. 

The case against market power is especially strong in circular transactions among 

innovators.  Much that a venture buys to develop an innovation was originally an innovation 

by another venture.  When innovators sell innovations to each other, some transactions 

circle within the dynamic economy, instead of proceeding straight from innovators to 

consumers as in Figure 5.1.  In Figure 5.2 venture A makes innovation α and sells it to 

venture B, who uses it to develop innovation β and sells it to venture A for the next round of 

innovations, and so on. (In Figure 5.2, innovators A and B also sell innovations to 

consumers C.) 

Figure 5.2 Circular Transactions 
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In circular transactions, the deadweight loss accumulates and becomes especially 

large.  Thus assume that innovator A in Figure 5.2 uses market power to raise the price of 

the innovations that it sells to B.  This use of market power gains profits of 100 for A and 

imposes costs of 130 on B.  Similarly, assume that innovator B uses market power to raise 

the price of the innovations that it sells to A.   This use of market power gains profits of 100 

for B and imposes costs of 130 on A.  The deadweight loss of monopoly in a circular 

transaction between A and B is 60.  If market power were eliminated in this circle, the 

increase in profits of A and B would total 60, with each one gaining 30.  Their profits would 

increase because each one loses less from lower revenues than it gains from lower costs.  

Eliminating market power in circular transactions is relatively easy when everyone 

gains. For example, if patents were the source of market power between A and B, then 

both of them would enjoy higher profits if neither had patents that were good against the 

other.  Later we explain how they can achieve this result by private contracts.  The more an 

innovator deals in circular transactions with other innovators like A and B in Figure 5.2, the 

stronger is the pressure to reduce the market power of innovators against each other.  

Circular transactions among innovators are sometimes described as an innovation 

“thicket.”  In an innovation thicket, everyone needs the innovations of others in order to 
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make their own innovations. When innovations in a thicket are patented, making an 

innovation requires licenses from other patent owners.   Any one of them can withhold a 

license and veto another’s creativity.  As the number of patent-holders increases whose 

consent is required to develop an innovation, the probability increases that someone will 

holdout for a higher license fee.  Holdouts can paralyze creative activity.  Consequently, 

growth economics proscribes market power in innovation thickets, as the next chapter 

explains.  Similarly, many barons built castles on the Rhine River in medieval times to 

extract tolls from any ship that passed by. If law allows holdouts, they sharply reduce 

innovation in thickets and trade along rivers.  

Bargaining and Transaction Costs 
 

In perfect competition, everyone takes the market price.  In contrast, market power 

enables the seller to set a price.  Sometimes the seller sets a firm price and something the 

seller sets a flexible price.  When the price is flexible, the parties bargain together and they 

usually reach an agreement that reflects their bargaining power.6    

An analysis of bargaining deepens the analysis of the excess burden.  Bargaining 

requires time and effort.  These are costs of transacting through bargains.  In addition, 

bargaining sometimes fails to conclude in an agreement.  When bargaining fails, the parties 

forego a profitable transaction.  A transaction is profitable when the buyer is wiling to pay 

more than seller’s the cost of producing the good.  “Excess burden” refers to failed 

bargains, where the parties forego profitable transactions.   

                                                
6 When two parties bargain with each other, their bargaining power depends on their alternatives.  In perfect 
competition, each party to a bargain has a perfect substitute.  The buyer can buy the same good from another 
seller at the market price, and the seller can sell the good to another buyer at the market price.  With perfect 
substitutes, neither party has any bargaining power against the other.  That is why they are price takers.  
Alternatively, in monopoly, the buyer cannot buy the same good from anyone except the single seller, 
whereas the seller can sell to another buyer.  With close substitutes for the buyer and no substitutes for the 
seller, the seller has all of the bargaining power and the buyer has none of it.  Law and policy increases the 
market power of the seller of an innovation by reducing the substitutes available to buyers.  For example, a 
patent that effectively stops infringements reduces the substitutes available to its buyers. A remarkably simple 
formulation of the relationship between bargaining power and negotiated prices is the Nash Bargaining 
Solution, which Chapter __ discusses. 
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When bargaining costs little time or effort, and some other background conditions 

are satisfied, bargaining almost always concludes in an agreement.  Goods are allocated 

efficiently.  There is no excess burden.  The seller does not insist on a price that exceeds 

the buyer’s willingness to pay for good, so long as the buyer is willing to pay at least the 

cost of the production.7 A famous proposition in law and economics – the Coase Theorem -

- asserts that bargaining always reaches an efficient conclusion when bargaining costs little 

in time or effort.8  If transaction costs are zero, the parties will make bargains to share the 

surplus created by eliminating deadweight losses.  Consequently, we can restate the 

fertility or death principle in the language of transaction costs.  To maximize growth, law 

and policy should transfer profits from less to more fertile innovations until the increase in 

growth from higher fertility equals the decrease from higher transaction costs.  

To apply this principle, consider some causes of bargaining costs.  When only two 

people must agree to a bargain (say, the buyer and the seller), the time and effort of 

communicating is low.  They can negotiate cheaply and they can usually reach an 

agreement.  Many agreements can be implemented in contracts (although some cannot9). 

Thus the deadweight loss in Figure 5.1 is negligible if A sells α to a single buyer B.  

Conversely, the deadweight loss is likely to be high if A sells α to B and “B” stands for many 

individual buyers.  With many individuals involved, negotiations are costly. 

Bargaining often has economies of scale.  To reduce time and effort in multiple 

transactions, the parties rely on standard form contracts, which limit the scope of 

negotiations.  Many industries use standard forms to specify everything except the price.  

Bargaining over a single dimension like price takes less time and effort than bargaining 

over many dimensions.  Besides form contracts, another economy of scale in transactions 

is repeat dealing.  In repeated deals, the parties can often simplify their negotiations by 

                                                
7 The classical formulation of this theoretical conclusion is the proposition that perfectly discriminating 
monopoly is efficient. 
8 The Coase Theorem has many expressions that keep appearing in law and economics discussions.  Here is 
a typical formulation of it.  “With zero transaction costs, all inefficiencies causes by law and policy will be 
corrected through bargains among private parties.”  There is no authoritative version because the original 
paper by Coase suggests the theorem, rather than formulating it. See Ronald Coase, The Problem of Social 
Cost, 3 JOURNAL OF LAW AND ECONOMICS 1–44 (1960) and Robert Cooter, The Cost of Coase, 11 JOURNAL OF 
LEGAL STUDIES 1 (1982). 
9 Recall the double trust dilemma in Chapter 3 where the innovator and financier cannot implement their 
agreement to develop an innovation because performance of the terms is unverifiable in court. 
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passively accepting most of what was done in the past and focusing negotiations on a few 

dimensions of choice.10 

Patent Pools 
 

Form contracts and repeat dealing, however, cannot solve the problem of holdouts 

in patent thickets, as discussed above. Transactions costs of innovating are especially high 

in patent thickets where developing any innovation requires licensing from many patent 

owners.  When the number of owners who must consent increases, the probability also 

increases that someone will holdout and demand more money for a license.  Bargaining 

costs increase geometrically as the individuals with veto power increase from two to 

several.  

To overcome this problem, private firms can agree to consolidate their patents.  

Each member of a patent pool agrees in advance to cross-license its patents for a given 

technology to everyone else.  Pooling patents thus eliminates market transactions among 

members who use innovations in the pool.  When market transactions disappear, the 

deadweight loss of monopoly and the negotiating costs of licensing also disappear.  Thus 

assume that firm A plans to develop innovation a in Figure 2.4, and firm B plans to develop 

innovation b, and the innovations are interdependent.  A and B agree in advance to share 

information and patents.  Thus A acquires the contractual right to use b, and B acquires the 

contractual right to use a, without further negotiations or fees.  Bargaining occurs ex ante to 

form the pool, after which no bargaining is needed to use the patents in the pool.   

The “patent pool” in this example involves two innovations and two firms, whereas 

some modern patent pools involve many firms and patents.   Why don’t patent pools 

expand until they form the Universal Patent Pool?  The Universal Patent Pool would 

replace individual ownership with common ownership of patents through cross licensing. In 

effect, the Universal patent pool would abolish private ownership of inventions.  Although 

some patent pools are large, they contain a relatively small proportion of patents.   

                                                
10 Chapter _ on contracts says more about standard form contracts and repeat transaction. 
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Asymmetrical information explains why most patents are not pooled.  Inventors of 

exceptionally valuable innovations usually know their worth better than outsiders.  These 

inventors do not want to trade their inventions for access to the inventions of others.  Each 

inventor has an incentive to withhold its most promising innovations from a pool and to 

supply its least promising innovations to the pool.   Patent pools suffer from the same 

problem as markets for used cars (some people with the best cars do not offer them for 

sale) and health insurance (some people in the best health postpone buying health 

insurance).11  Asymmetrical information about innovations causes distrust, which precludes 

patent pools from becoming universal.   

Mergers 
 

Form contracts, repeat dealings, and patent pools are market mechanisms to lower 

transaction costs.  An alternative approach substitutes organizations for markets. Instead of 

pooling patents, private firms can consolidate them by merging.  Firm A that owns patent a 

merges with firm B that owns patent b, thus forming the firm A+B that owns patents a+b.  

Like pools, mergers eliminate bilateral licensing of innovations and its associated costs – 

deadweight loss and negotiating costs of licensing.   

Why don’t technology firms merge into one gigantic firm, thus forming Universal 

Innovator Incorporated?   The same obstacle stops the Universal Innovator Incorporated 

and the Universal Patent Pool.  Inside a large firm, an inventor must negotiate with financial 

officers for funds to develop a novel idea.  The financial officer will want to know the details 

about the innovation and to claim ownership of it for the firm.  Consequently, the employee 

who discovers a valuable idea will be reluctant to explain it to other members of the firm.  

This is a form of the “double trust dilemma” that separates new ideas and capital, as 

discussed in Chapter 3.   

A creative person with new ideas often prefers to negotiate as an equal with outside 

investors, rather than to negotiate as an employee with the firm’s financial officer.  This is 

                                                
11 Economists call this problem “adverse selection.”  The classic paper on adverse selection is George 
Akerlof, The Market for `Lemons’: Quality, Uncertainty, and the Market Mechanism, QUARTERLY JOURNAL OF 
ECONOMICS (1970). 
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especially true when the creator believes that he has an exceptionally valuable idea for an 

innovation.   Instead of remaining an employee in a large firm, the person who discovers a 

great idea may leave the large firm and make a startup firm.  Compared to large firms, 

startups are riskier.  The founders of a startup firm have more to win and more to lose.  

Innovators especially prefer to take more risk when they believe that others will not fully 

appreciate their innovation until after it is developed. The double trust dilemma explains 

why so many innovations that transform industries come from small firms.12  

Conclusion 
 

Maximizing growth requires an open competition among innovators with 

extraordinary profits as the prize.  Innovators enjoy extraordinary profits when law and 

policy allows them to exercise the market power that they have or gives them market power 

that they lack. According to the separation principle in the preceding chapter, law and policy 

should strengthen the market power of innovators against consumers and producers who 

do not innovate.  According to the principle of fertility or death in this chapter, law and policy 

should strengthen the market power of fertile innovators against infertile innovators.   

Market power within the dynamic economy has two effects on growth: deadweight 

loss and transfer.  Deadweight loss in transactions among innovators decreases growth. 

Transfers from less to more fertile innovations increase growth.  Maximizing the rate of 

innovation requires balancing dead-weight loss and fertility of innovations.  Redistribution 

from less to more fertile innovators should proceed until the decrease in growth from 

deadweight loss equals the increase in growth from fertility.  

                                                
12 The historical debate among economists about whether innovations come primarily from small or large 
firms overlooked the central role of double trust dilemma.  Schumpeter famously theorized that innovations 
come from large firms with excess profits to spend on research and development departments.  In his view, 
large firms escape the pressure of competition that causes the firm to take a short-run view.  This remark 
seems to get causation backwards.  In the modern economy, firms get excess profits by making successful 
innovations. In modern capital markets, investors such as venture capitalists take the long-run view and bet 
on fundamental innovations.  Furthermore, an employee with a very valuable idea will try to hide it from his 
employer so that he can develop it on his own and acquire more of the profits.  See JOSEPH SCHUMPETER, THE 
THEORY OF ECONOMIC DEVELOPMENT (1934); also see JOSEPH A. SCHUMPETER, CAPITALISM, SOCIALISM AND 
DEMOCRACY (5th ed. 1966). 
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Market power is often a better way to increase innovation than subsidies or 

transfers.  Market power has the advantage of economizing on information and reducing 

the political vulnerability of lawmakers.  Thus a patent system, which gives temporary 

market power to innovators, will reward the innovator according to the innovation’s market 

value.  The inventor of a better battery will earn far more than the inventor of a better horse 

collar.  The patent office does not need to determine which one is more valuable.  

Furthermore, most countries have successfully shielded the patent office from political 

intrusion.  In contrast, promoting growth by a subsidy or tax preference requires the 

lawmakers to decide which innovations are more fertile and to resist the influence and 

money of lobbyists.  If the jockey club has political influence, lawmakers may conclude that 

the nation needs a better horse collar more than a better battery.   
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Appendix: Welfare Triangles 
 

Figures 5.3 and 5.4 depict the relationship between the burden, the excess burden, 

and the elasticity of demand when the seller has market power against the buyer. 13  The 

horizontal axis represents the quantity of innovation α, and the vertical axis represents 

dollars.  After A develops α, the cost of producing a unit of α is c.  If A sells α to B at the 

cost of production c, then c equals the market price pc.  Since production cost equals price, 

A earns zero profits on production and cannot recover the cost of development.  

Alternatively, if A has market power against B, then A will raise the price to pm and B will 

buy the quantity qm.  A’s profit equals the difference between the price and cost of 

production multiplied by the quantity, or (pm-c)qm, which Figure 5.2 denotes T.  The transfer 

T is the gain to A, and the loss to B, from paying the high price pm instead of the low price 

pc for the quantity qm.   

In our numerical illustrate, T equals 100.  However, the loss to B of paying the higher 

price pm is more than the transfer T.  Besides paying more for the qm units of α that B buys, 

the higher price cause B to forego the purchase of  qc-qm units of α.  The loss to B from 

foregoing this purchase equals the difference between the amount B was willing to pay for 

them, as given by B’s demand curve, and their cost of production c.  In Figure 5.2, L 

denotes this loss, which equals 30 in our numerical example.  Thus the total burden that 

A’s market power imposes on B equals the transfer T plus the deadweight loss L in Figure 

5.3, which equals 130 in our numerical example.    

Figure 5.3. Burden and Excess Burden of Market Power 

                                                
13 Ramsey first worked out the mathematics for taxation, and he concluded that optimal taxes are inversely 
proportional to the elasticity of demand.  See  Frank P. Ramsey, A Contribution to the Theory of Taxation, 37 
ECONOMIC JOURNAL 47–61 (1927). 
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B’s loss from A’s market power equals T+L and A’s gain equals T.   Figure 5.4 holds 

A’s gain of T constant, and increases the elasticity of B’s demand curve.  The demand 

curve rotates from Dinelastic up to Delastic.  The deadweight loss increases from L to L+L’.  The 

deadweight loss increases because higher elasticity of demand causes a much larger 

reduction in B’s purchase of α relative to the quantity q’c, that B would have bought at the 

price pc= c.   

Figure 5.4. Burden, Excess Burden, and Elasticity of Demand  
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