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has to make his decision without knowing what decision the other 
has made. Collectively the two players are better off cooperating (i.e., 
both choosing C) since they score 15 each, for a total of 30, a higher 
total than would be obtained in any of the three other possible out-
comes of the game (which is 20 if their choices differ, 10 if both devi-
ate). But individually, they have an interest in opportunistic behavior. 
The equilibrium of the game is that each person deviates and receives 
only 5 points. To see this, note that Player 2 always gets more points 
by deviating, no matter what Player 1 does: if Player 1 chooses to 
cooperate, Player 2 gets 20 points by deviating, but only 15 from 
cooperating; if Player 1 chooses to deviate, Player 2 scores 5 points by 
deviating and zero by cooperating. Exactly the same incentives apply 
to Player 1.

Thus, this game is particularly easy to analyze because it has a 
“dominant strategy.” That is, to make a decision, a player does not 
actually need to anticipate what the other one will do: whether the 
other prisoner chooses C or D, each player is better off choosing strat-
egy D.

From this we can conclude that, faced with this situation, every 
rational individual should choose the opportunistic strategy. How-
ever, in practice, under laboratory conditions, 39 not all players deviate: 
15 to 20 percent of players choose to cooperate. Chapter 5 returns to 
this phenomenon, which will lead us to question not game theory, but 
the assumption that economic agents behave selfishly.

Despite its simplicity, the prisoner’s dilemma game allows us to 
represent very important strategic situations. For example, before the 
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Figure 4.1. The prisoner’s dilemma.
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EConoMiCs on THE MovE 129

the other participant in the experiment (a passive player unknown to 
the Dictator); and action B, which gives five dollars to each of them. 
We can describe action A as selfish and action B as generous. Rational 
behavior, in the classic sense, implies the active player will choose A, 
which maximizes the Dictator’s revenue. In practice, however, about 
three-quarters of the players asked to choose pick B. 13 The sacrifice 
associated with generosity is small enough that most players choose it. 
But can we say that this is because they have simply internalized the 
other player’s well-being?

In fact, generosity is a very complex phenomenon with three 
motivating factors: intrinsic motivation (we are spontaneously and 
naturally generous), extrinsic motivation (we are moved by external 
incentives such as tax deductions to be generous), and the desire to 
look good (to project a good image to others and to ourselves).

It turns out that our self-image plays an important role in the Dic-
tator Game, where the Dictator is dealing only with him- or herself. 
(Anonymity is total. Even the experimenter doesn’t know who the 
player is. Hence, concerns about social image play no role in most lab-
oratory experiments.) More broadly, social image and social prestige 
are also essential motivations, indicated by the fact that only 1 per-
cent of the donations made to museums or universities are anonym-
ous. The same point is illustrated in Figure 5.2, which shows that 
when there are categories of donations (for example, a “Silver Donor” 
gives between $500 and $999, and a “Gold Donor” gives more than 
$1,000) we see more donations in amounts that allow the donor to 
just squeak into the next category up, rather than a uniform distribu-
tion of amounts donated.
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Figure 5.1. The Dictator Game.
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130 CHAPTER FivE

An interesting study of the same phenomenon focused on the 
introduction of voting by mail in several Swiss cantons. 14 According 
to traditional economics, a priori the introduction of voting by mail 
would be expected to increase participation in elections, because the 
cost of voting (at least for those who prefer to vote by mail rather 
than going to the polling station) decreases. However, the experience 
showed that participation did not increase – and in some cantons, 
especially rural ones, it even decreased after voting by mail was intro-
duced. The reason is that in villages where the electors know each 
other, and therefore social pressure is intense, people go to the polling 
station partly to show they are good citizens. As soon as there is a 
reasonable excuse for not going to the polling station, the loss of social 
prestige connected with not voting is no longer obvious, as no one can 
be sure you did not vote. This study demonstrates, once again, the 
complexity of social behavior and its motivations.

Reciprocal Altruism

Humans have an important characteristic distinguishing them from 
other species: cooperation among large groups of individuals who are 
not closely genetically linked. (Bee hives and ant colonies have strong 
genetic links among themselves, while cooperation within other spe-
cies such as other primates occurs in small groups.) As I noted earlier, 
we need to distinguish between cooperation motivated by self-interest, 

$500 $1,000

 Figure 5.2. Grouping phenomena (donations by category).
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132 CHAPTER FivE

the generous action. If the Dictator chooses A, the Dictator gets six 
dollars and the other player gets one dollar, whereas if the Dictator 
chooses B, both players receive five dollars. In the second state of 
nature, A is better than B for both players. In this second state of 
nature, it is therefore optimal for the Dictator to choose action A, 
from both his own individual and the collective points of view.

So far so simple, except that at the beginning of the experiment 
the Dictator does not know which state of nature prevails. Both states 
are equally likely. The experimenter asks if the Dictator would like to 
know which it is (it will cost nothing to find out). A rational player 
should say yes. In particular, an altruist will want to know whether 
to choose B (in the first state of nature) or A (in the second state of 
nature, in which both players will do best with A). But experiments 
reveal that most Dictators do not want to make an informed choice; 
most prefer not to know the state of nature and choose A, the selfish 
act, hiding behind the “excuse” that there is a state of nature in which 
this choice would not penalize the other player. In other words, they 
prefer not to know that they may be in the first state, which would 
force them to choose between selfishness and altruism. This is the 
behavior of the pedestrian who crosses the road to avoid meeting a 
beggar to whom he or she will feel “obliged” to give. 17

A laboratory experiment conducted by Armin Falk (of the Uni-
versity of Bonn) and Nora Szech (of the University of Karlsruhe) 
and published in Science shows that sharing responsibility may erode 

1st state 2nd state
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 Figure 5.3. The moral wriggle room game.
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EConoMiCs on THE MovE 133

moral values. 18 This erosion applies to markets, but it is just as power-
ful as soon as a decision involves a single other person, enabling a sem-
blance of shared responsibility. In all organizations, the existence of 
excuses (“I was asked to do it,” “Someone else would do it if I didn’t,” 

“I didn’t know,” “Everybody does it”) makes individuals less resistant 
to unethical behavior. An important goal of research is to understand 
better how institutions, from markets to administered organizations, 
affect our values and behavior.

Contextual Effects

Let’s consider another variant of the Dictator Game (Figure 5.4) in 
which the experimenter adds a third option, C, which is even more 
selfish than option A. Normally, one would expect a subject who 
altruistically chooses B when the choice is between only A and B (as 
in Figure 5.1) to choose B again when the more selfish option C is on 
the table. In other words, the introduction of option C should not 
affect the frequency of the generous choice B; 19 and in particular it 
should not affect the choice between A and B for those who would not 
choose C whatever happened. In practice, however, the addition of C 
significantly diminishes the frequency with which B is chosen, and 
makes the choice of A proportionately much more probable than B. 20 
Alternatives may be relevant, even if they are not chosen!

There are several possible interpretations of the importance of 
context here. For instance, it may be that option C provides the 
Dictator with a narrative (“I wasn’t really being selfish”) by making 
option A seem less selfish than when the choice was only between 
A and B. Option A becomes a compromise. Or perhaps the player 
interprets the introduction of option C as a signal of a norm, indi-
cating that the experimenter does not necessarily expect him or her 

A B C
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Sel�sh choice Very sel�sh choiceGenerous choice

 Figure 5.4. The importance of context.
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144 CHAPTER FivE

Using this model, we can look into questions such as: Should we pay 
someone for giving blood? For homo economicus, it is clear that a reward 
will encourage him to increase his donations; this is shown in Figure 5.5 
by the lower curve, for which a higher reward increases “donations” of 
blood. But if the individual is preoccupied with his image, the results 
are what an economist would have to describe as curious.

In a famous book published in 1970, Richard Titmuss explained 
that we should not pay blood donors because it would destroy their 
motivation to behave in a pro-social way. 39 Considering the con-
tribution of different types of motivation helps us understand this 
argument. On the graph in Figure 5.5, we can see that if the donor 
puts enough weight on his image, there comes a point at which the 
total quantity of blood donated diminishes as the financial reward 
increases. This is because, if they are paid, then donors who give their 
blood in part to project an image of themselves as generous fear that 
others will suspect that they are in it only for the money. Thus, the 

 Figure 5.5.  intrinsic motivation and extrinsic motivation. supply of 
public good in relation to a monetary incentive r; the different curves 

correspond to different levels of the individual’s attachment to the image 
of himself that he projects (a higher curve corresponds to a greater 

importance accorded by the individual to his image). When the image 
becomes sufficiently important for the individual, an interval appears 

in which an increase in the reward has a counter-productive effect.

Aggregate supply
Increasing image concern: 
people start wondering 
whether the prosocial act 
is motivated by altruism 
or money

No image concern (perhaps individual 
is not observed): Homo economicus

Incentive r (reward for 
acting prosocially)0
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196 CHAPTER EiGHT

The graph on the right depicts the likely path of global GDP to 2050, 
as well as the path for CO2 emissions needed to contain the temper-
ature increase to a virtuous 1.5 to 2.0 degrees Celsius. A comparison 
of the two graphs shows that the amount of CO2 emitted per unit of 
GDP must decrease dramatically to reach the environmental objec-
tive. Thus, behavior and technology will have to evolve substantially 
in the next thirty-five years. To succeed, we will have to transform 
radically the way we consume energy, the way we design, build, and 
heat our houses, the way we transport people, produce goods and 
services, and the way we manage our agriculture and forests. To these 

“climate change mitigation” policies, intended to reduce GHG emis-
sions, we need to add measures to “adapt”—that is, actions to combat 
the impacts of global warming. Reducing the vulnerability of social 
and biological systems to climate change might include setting up 
networks to warn of floods, raising the bridges, protecting wetlands, 
making changes to agriculture, and migrating.

Obviously, there is nothing very new in this. Indeed, we have to 
remember that the international community has warned against the 

GDP
(base 100 in 1960)

Increase in global GDP and 
emissions of CO2, 1960–2008

Projected growth up until 2050
of global GDP and emissions of CO2 

based on a scenario of 1.5° to 2° C

CO2 emissions
(base 100 in 1960)

GDP purchasing 
power adjusted 

(international average in $)
 

CO2 emissions

600

100

0

500

50
100

0
1960 1984 2008 1990 2020 2050

Figure 8.1.  Relative development of carbon emission and production. Source: 
Report of the Pascal Canfin-Alain Grandjean Commission, June 2015.
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THE CLiMATE CHALLEnGE 197

hazards of climate change since at least the Rio Summit of 1992. In 
particular, the Kyoto Protocol of 1997 was an important step. But its 
defects, to which we shall return, prevented any significant effort to 
reduce GHG emissions. The subsequent major meeting, in Copen-
hagen in 2009, 2 was distinguished by its lack of ambition.

Figures 8.2 and 8.3 show other facets of the challenge. The esti-
mates of total emissions 3 in figure 8.2 show that while the majority 
of anthropogenic emissions (that is, those caused by human activity) 
are due to countries that are now developed, emerging economies will 
play a central role in future emissions. China provides some forewarn-
ing; it is now by far the greatest emitter, even though it still has a long 
way to go to bring the whole of its population up to developed-world 
standards of living; India and other emerging and poor countries will 
follow in terms of living standards, we hope, but they will have a 
substantial impact on global warming.

Figure 8.2. Emissions by country. LUCF (land-use change and 
forestry) refers to emissions resulting from the change in allocation 

of land and forests. Source: World Resources institute.
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198 CHAPTER EiGHT

Figure 8.3 shows great divergence in environmental performance, 
measured in emissions per unit of GDP (whether for all emissions or 
focusing on the energy sector only). It also suggests that opportunities 
for limiting GHG emissions are not uniformly distributed around the 
world. Though it is not very virtuous, Europe probably has much less 
room to maneuver than other regions.

Across the world, nations are content to wait and see. Not only are 
they making inadequate efforts to reduce the use of carbon in their 
industries, transport systems, and homes, but new power stations 
burning coal (the most polluting fossil fuel) to generate electricity, 
are being installed. Some countries even subsidize fossil fuel energy 
sources (gas, coal, petroleum), which are responsible for 67 percent 
of GHG emissions (80 percent of CO2). According to the Organi-
zation for Economic Co-operation and Development (OECD), 4 141 
to 177 billion euros are still spent around the world each year to 
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Figure 8.3. Emissions related to production, by 
country. Source: World Resources institute.
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THE CLiMATE CHALLEnGE 207

to reduce emissions by 2012 by an average of 5 percent compared 
to 1990 levels and to set up a system of tradable emissions permits. 
Though full of good intentions, it was certainly not ambitious enough, 
and its implementation was marred by serious conceptual problems. 
At the time they signed it, the participants in the Kyoto Protocol pro-
duced more than 65 percent of total worldwide GHG emissions. By 
2012, the protocol covered less than 15 percent of worldwide emis-
sions, given the United States’ failure to ratify the protocol and the 
withdrawal of Canada, Russia, and Japan. Canada, for example, con-
fronted by the prospect of its oil shale deposits windfall, quickly real-
ized that it would need to buy emissions permits to honor its Kyoto 
commitments. 18 It preferred to withdraw from the protocol rather 
than pay. The United States Senate insisted that there be no free rid-
ers (targeting China in particular) before it would ratify the protocol. 
Even though, given the analysis above, the need for a global agree-
ment is incontrovertible, the move was largely motivated by domestic 
politics: the US Senate was reluctant to act in the face of a public that 
was skeptical about climate change, and did not want to reduce its 
heavy consumption of carbon (see table 8.1).

Table 8.1.  national Emissions per inhabitant 

Country Tons of Co2 per inhabitant

Uganda 0.11

Republic of the Congo 0.53

india 1.70

Brazil 2.23

World 4.98

France 5.19

China 6.71

Germany 8.92

Japan 9.29

Russian Federation 12.650

United states 17.020

Qatar 43.890

Source: World Bank.
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224 CHAPTER EiGHT

But … a high carbon price in developed countries would have only 
a limited effect because they would offshore production to countries 
with low-cost carbon (not to mention the risk that national parlia-
ments would exit the agreement, as happened after Kyoto). And even 
ignoring leakages, no matter what efforts were made by the developed 
countries, the objective of limiting the temperature increase to 1.5 to 
2 degrees Celsius will never be reached if poor and emerging coun-
tries do not limit their GHG emissions in the future. It is impossible 
to exonerate lower-income countries. In twenty years, China will have 
emitted as much carbon dioxide as the United States has since the 
industrial revolution.

So what can we do? Emerging countries have to subject their cit-
izens and enterprises to a substantial carbon price (ideally, the same 
price as elsewhere in the world). The question of equality should be 
addressed by financial transfers from rich countries to poor countries. 
The Copenhagen Protocol agreed on such aid, a principle reaffirmed 
by the COP 21 in Paris.
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countries (France, Greece, Italy, Portugal, and Spain; France’s charac-
teristics in this regard are much closer to those of its southern neigh-
bors than to Germany). Germany has consistently practiced salary 
moderation (in a relatively consensual way, because the labor unions in 
the sectors exposed to international competition supported it), while 
salaries in the southern countries exploded. In the countries of south-
ern Europe plus Ireland, salaries increased by 40 percent while labor 
productivity increased by only 7 percent. 5 This divergence between 
salaries and productivity generated price differences: low prices for 
German products and high ones for those from southern Europe. 
Unsurprisingly, intra-European trade became massively unbalanced, 
with Germany exporting far more than it imported, and the southern 
countries doing the opposite.
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note: Greece does not appear on the graph; although the increase 
in Greek productivity is largely comparable to that of Portugal, the 
increase in salaries was even greater, rising in 2008 to 180 percent 

of the 1998 value and thus going off the scale of the figure.
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Tolerating, or Encouraging, the Real 
Estate Bubble and Risk Taking

In their classic book This Time Is Different: Eight Centuries of Financial 
Folly, economists Carmen Reinhart and Kenneth Rogoff show that 
mistakes repeat themselves, and that many sovereign debt crises are 
the result of bubbles—often real estate bubbles—that governments 
have neglected or even encouraged. 13 The reduction in the cost of 
borrowing in Spain after 1999 led to a Spanish real estate bubble that 
was financed by European capital. Unfortunately, it did not lead to 
investment in Spanish industry, which actually became less compet-
itive. The borrowing was therefore not invested for the future. More-
over, it was a burden on the banks (in particular the regional savings 
banks known as cajas), which would later have to be bailed out by 
the Spanish government. The case of Spain is instructive. The large 
banks remained healthy, 14 except for Bankia, which the state had to 
inject with capital equivalent to 2 percent of GDP (thus becoming 
its majority shareholder). Meanwhile, the cajas gambled on the real 
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other member countries would support them. Consequently, the 
treaty introduced both a limit on budget deficits (in its initial form, 
3 percent of GDP), a limit on debt (60 percent of GDP), and a “no 

Figure 10.3. national Debt in EU countries as a percentage 
of GDP. Source: Eurostat, DebtClocks.eu.
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heeded) about bubbles. 24 It is not easy, however, to detect a bubble. 
One method currently used (particularly in Shiller’s pioneering work) 
takes inspiration from the divergence between fundamental value 
and the bubble: it compares the price of the asset with the dividends 
or other benefits that can be derived from it. For example, we can 
compare the cost of purchasing a real estate asset to its rental income. 
To be sure, owners may attach a value to living in their own home and 
altering it as they wish (conversely, some people prefer not to have to 
deal with the hassles of being an owner). And tax considerations also 
play a role. Even so, if the price exceeds the present value of the rents, 
there may be a bubble. 25

To make the price and the rental income comparable requires, in 
principle, making assumptions about future rental rates and interest 
rates so as to compute the present discounted value of future rental 
incomes. But in practice, researchers often just look at the evolu-
tion of the ratio between price and rent, which can be instructive. 
For example, the price-rent ratio almost doubled in France between 
1998 and 2006 (see figure 11.1), and today it is still much closer to 
the 2006 level than to the 1998 level. In fact, real estate is much 
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Figure 11.1. Relationship between price and rent in France, 1985–2014. 
source: Guillaume Chapelle, on the basis of data provided by the 

Conseil général de l’environnement et du développement durable.
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WHAT UsE is FinAnCE? 323

For example, a secure loan (such as holding a treasury bond) required 
no capital to be held against it, while a loan to a private company 
had to be backed by eight cents of equity capital per dollar of loan. 
More generally, each element of the bank’s assets was given a weight 
between zero and one: 0.2 for a relatively safe loan to a local authority 
or another bank, 0.5 for a mortgage loan secured on property, 43 and 
1 for loans to businesses and other riskier securities. The total amount 
of reserves a bank needed to hold had to amount to at least 8 percent 
of its total liabilities, weighted by risks in this way. So, for instance, a 
loan to a local authority had to be backed by 1.6 cents of capital.

Regulators knew, however, that this system implied major limits 
on their understanding of banks’ risks. Capital requirements did not 
differentiate between loans to businesses according to their quality 
(as captured by, for example, their ratings). Nor did the rules involve 
a measure of the available liquidity. The capital requirements also 
ignored market risks and the correlations between markets. Indeed, 
the formula to calculate capital requirements was simply additive: 
the total requirement was obtained simply by adding up the cap-
ital required for every loan; no attempt was made to measure the 

Table 11.1. simplified Balance sheet of a Retail Bank

Assets Liabilities

Loans to small businesses own funds 
(common stocks, retained earnings)

Mortgage loans to households supplementary capital: general loan loss 
reserves, hybrid debts that count as 
capital (“tier 2”); subordinated debts, 
convertible bonds, preferred stock

other assets 
(loans on the money market, financial 
market investments)

Uninsured deposits (say, individuals over 
€100,000, small businesses, borrowing 
on the money market) 

secure assets 
(treasury bonds, government loans, etc.)

insured deposits 
(say, individuals up to €100,000)

Note: To calculate the capital needed on the right-hand side of the balance sheet, 
the amount called “basic” or “tier 1” (common stocks plus undistributed profits) was 
distinguished from those funds called “complementary” or “tier 2” (for instance, 
bank’s debts that are relatively stable, such as long-term subordinated debt or 
hybrid securities). Tier 1 capital was supposed to constitute at least half of the total 
(thus at least 4 percent of the value of the weighted assets).
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• Complexity. The extreme complexity of labor laws, of the fiscal 
system, and of access to public procurement (as in the case of 
policies supporting innovation) particularly penalizes SMEs 
without specialized management expertise.

• Payment delays. In France, public sector customers and large 
companies can be slow in paying their bills for services provided 
by SMEs.

• The treatment of bankruptcies. 27 France is unusual in its legal 
treatment of distress and bankruptcy. It gives a great deal of 
power to shareholders and managers in circumstances in which 
they may have failed. Contrary to what happens elsewhere in 
the world, French creditors are not well protected if the company 
encounters problems. It should be no surprise that French SMEs 
have a hard time borrowing under these conditions.

• Labor and tax regulations. Other obstacles to SME growth in 
France include constraints on human resource management 

Figure 13.1. The number of French enterprises in relation to the number of 
employees (from 31 to 69 employees). Source: Ficus (fichier fiscal), 2002.
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more efficiently by reducing transaction costs, often the transportation 
costs and customs duties that hindered international trade (empirical 
studies testing “gravity models” of international trade show that levels 
of trade between and within countries rise as transportation costs fall).

Fifty years ago, someone who wanted to read or listen to music 
could access only a limited number of references. A reader bought a 
newspaper for information about current events. To read a book or 
listen to a record, the reader was restricted to the catalogue of the 
local library. A wealthier household might put together a proprietary 
library, but it would be relatively small. When shopping, consumers 
were limited to their neighborhood stores. Someone who wanted to 
make friends or find a partner was dependent on relationships in the 
village or community.

In contrast, the cost of sharing information and transporting a dig-
ital good from one side of the planet to the other is almost zero. Cat-
alogues are now limitless. While, for many millennia, our ancestors 
had trouble finding trading partners, now our problem is identifying, 
among the millions of partners with whom we could trade, the one 
that best corresponds to our expectations. We suffer from too much 
choice, not too little. Our problem now is how best to allocate time 
and attention to this plethora of potential activities, trades, and rela-
tionships. The economics of attention fundamentally changes behav-
iors and interactions. We need the combined insights of economists, 
psychologists, and sociologists to understand the consequences.

Figure 14.1. Two- sided platforms.

Platform

Buyers Sellers

Gamers
Users

“Eyeballs”
Cardholders
Consumers

Video game platform
Operating system

Portals, newspapers, TV
Debit and credit cards

Sharing economy
(Uber, Airbnb, OpenTable)

Game developers
Application developers

Advertisers
Merchants

Car drivers, home owners
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cost) videogames created for a platform that might not attract enough 
customers to make their investment profitable. To reassure developers, 
the console manufacturer generally announces that it will levy a roy-
alty of five dollars to seven dollars on each game sold. These royalties 
increase the platform’s stake in a wide diffusion of the console, and 
so will encourage the platform to put consoles on the market at a low 
price to attract new users: the platform gets not only the console’s sale 
price, but also some commission on the subsequent sales of games. By 
contrast, if the platform’s only source of revenue came from selling 
consoles, it would sell them at a high price, way above the manu-
facturing cost. Few consumers would buy the console and the game 
developers would sell few games. The royalty levied on the sales of 
games gives the platform some skin in the game, so to speak, and 
somewhat aligns the platform’s incentives with the interests of game 
developers, who are then reassured that the console will not be too 
expensive.

Indeed, console manufacturers such as Sony or Microsoft often 
sell their consoles at a loss of up to a hundred dollars per unit. 5 Given 
this assurance, game developers may be willing to create titles long 
before the console is on the market. The platform can also develop its 
own games before the console goes on the market, as Microsoft did 
with Halo when it launched the Xbox in 2001.

The example of videogames is an extreme one because one side of 
the market lags far behind in adopting the platform. But the same 
problem is found elsewhere. Microsoft’s Halo strategy, in which the 
company produced its own applications when it did not yet have a 
large user base, is frequently used. When the iPhone was launched 
in 2007, Apple did not yet have its App Store, so it produced its own 
applications. Netflix now produces its own programs and offers them 

Table 14.1. Asymmetric but Efficient Pricing 

Low price side High price side

Consumers (search engine, portal, newspaper) Advertisers

Cardholders Merchants 
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Compare the platform model (figure 14.1) with the vertical model 
(figure 14.2). In the vertical model, the biotech startup has no contact 
with the end customer, and transacts only with the seller—the phar-
maceutical company. The startup has no direct interest in whether 
the pharmaceutical company sets low prices that would increase con-
sumption of the drug. That does not mean that the pharmaceutical 
company, which (in contrast) deals with both the startup and the 
customers, plays the role of a platform: the startup and the custom-
ers have no interaction with each other. This distinction between the 
vertical model and the platform model has important consequences.

Another illustration of the difference between vertical and plat-
form organization is the comparison between a fruit and vegetable 
market (which is a platform, because the sellers interact directly with 
customers, but need the marketplace to do so) and a supermarket 
(where food suppliers have no interaction with customers, but instead 
sell their products directly to the supermarket, which then retails 
them to customers). In a fruit and vegetable market, sellers are not 
only concerned by such things as the conditions for acquiring a 
stall, or what share of their revenues they have to pay to the market’s 

Figure 14.2. The vertical model.

Biotech start-up
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levied by the platform are passed on to third parties—the customers 
who do not use the platform. Thus, the 15 to 25 percent commission 
charged to hotels by Booking.com is paid in part by customers who 
do not use Booking.com. Given that 20 percent of all hotel reser-
vations pass through Booking.com, the site’s customers pay only a 
small portion (20 percent) of what the hotel is charged by the online 
reservation platform, while 80 percent is paid by customers who do 
not use the platform. This is in effect a private tax levied on non-
platform customers. 15 It is not all that surprising that excessive sales 
commissions can be charged. 16 In this case, the market failure is not 
an asymmetric price structure (which, as we’ve seen, is typical of two-
sided markets), but the negative externality imposed on those who do 
not use the platform.

There are other examples of this problem. The question for the 
future will be whether we should regulate sales commissions, and if 
so, how. Uber clearly creates added value; but is it worth the 20 or 
25 percent levied on the driver? Is there enough competition between 
platforms to keep their profits in check?

Platforms must create value, and not be parasites. But services that 
put the two sides of the market together might seek to extract an eco-
nomic rent, either in the form of excessive sales commissions or, on 
the consumer side, by abusing advertising and lower-quality service. 

Figure 14.3. Price coherence in payment cards, online 
reservations, and other two-sided platforms.
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The challenges for humans and computers are therefore different. 
Computers are much faster and more reliable when processing log-
ical and predictable tasks. Thanks to machine learning, computers 
can increasingly cope with unforeseen situations, provided they have 
enough data to recognize the structure of the problem. On the other 
hand, the computer is less flexible than the human brain, and is not 
always able to solve some problems as well as a five-year-old child. 
Levy and Murnane conclude that the people who will do well in the 
new world will be those who have acquired abstract knowledge that 
helps them adapt to their environment; those who have only simple 
knowledge preparing them for routine tasks are most in danger of 
being replaced by computers. This has consequences for the educa-
tion system. Inequalities due to family background and education are 
likely to increase further.

The End of Work?

Although the current changes are occurring faster than previous tech-
nological advances, what is happening to work nonetheless shares the 
same characteristics. I have already mentioned the well-known epi-
sode at the beginning of the nineteenth century in Britain, when the 

Table 15.1. The Disappearance of Jobs
increasingly Difficult to Program

Rule-based logic Pattern recognition Human work

variety Computer processing 
using deductive 
rules

Computer processing 
using inductive 
rules

Rules cannot be 
articulated and/or 
necessary information 
cannot be obtained

Examples Calculate basic 
income taxes

speech recognition Writing a convincing 
legal brief

issuing a boarding 
pass

Predicting a mortgage 
default

Moving furniture  into a 
third-floor apartment

Source: Frank Levy and Richard Murnane, Dancing with Robots, NEXT report 2013, 
Third Way.
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“Coopetition” and Patent Pools

To understand the problem of the accumulation of royalties (which 
was brilliantly formalized in 1838 by Antoine Augustin Cournot and 
more recently by the Berkeley economist Carl Shapiro), 8 it may be 
useful to draw an analogy (represented in figure 16.1) with medieval 
Europe. In the middle ages, navigation on rivers was made difficult 
by a series of tolls. In figure 16.1, four toll collectors collect a toll, one 
after the other. To travel the whole length of the river, a user needs the 
permission of each of these toll collectors. As such, we describe the 
navigation rights obtained by paying the tolls as complementary: if 
any of these four tolls were not paid, then the user would not be able 
to travel from the river’s source to its mouth. For example, there were 
sixty-four tolls along the Rhine in the fourteenth century. 9 Each col-
lector set a toll with a view to maximizing revenue, without worrying 
about the consequences for river users or for the revenues of other toll 
collectors (a higher toll reduces traffic on the river and so penalizes 
other collectors). This is the “tragedy of the commons” in action, 10 the 
same tragedy that leads to overuse fishing grounds and pastures or to 
an excessive emission of greenhouse gases. Europe had to wait until 

Figure 16.1. Complements and toll stacking: co-marketing is socially desirable.
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Some more history may be useful here. People often do not know 
that, before 1945, most of the major industries—aeronautics, rail-
roads, cars, television, radio, the chemical industry—were organized 
around patent pools. But in 1945, the fear that joint commercial 
exploitation might conceal the formation of cartels provoked the 
United States Supreme Court to become hostile to patent pools. 
Competition authorities discouraged patent pools, which were, it 
is true, sometimes used to eliminate competition among holders of 
functionally similar patents. For fifty years, patent pools more or less 
disappeared. 12 In hindsight, this is regrettable; technological develop-
ments were becoming increasingly complex during that period.

Couldn’t the competition authorities simply have prohibited bad 
pools that increased prices, and authorized the good ones? Unfortu-
nately, the authorities do not have the relevant data to make this dis-
tinction. They often have scant historical data on which to estimate 
future demand for licenses. Moreover, the characteristics of substitut-
ability or complementarity evolve and vary, depending on the use to 
which the technology is put. 13

Nevertheless, simple regulations that do not require the compe-
tition authorities to have any information can make the distinction 

Figure 16.2. substitutes: co-marketing amounts to merger to monopoly.
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between good and bad pools. First, the pool can authorize individ-
ual licenses—that is, allow the owners of each patent to continue to 
sell licenses independent of the pool (see figure 16.3, which takes the 
example of two patent holders, each of which has one patent). As 
shown by an article I coauthored with Josh Lerner of the Harvard 
Business School, 14 individual licenses recreate a competitive situation 
when a patent pool would have increased prices. They therefore neu-
tralize bad pools, while at the same time letting good pools reduce 
prices.

A simple case of two patents that are completely substitutable for 
each other illustrates this. The competitive price for licenses is then 
approximately zero (the cost for a holder of intellectual property rights 
to authorize a user to have access to his technology): each company 
is prepared to reduce its price in order to win the market, so long as 
there are profits to be made. A pool has the potential to destroy this 
competition, and to increase the price until it reaches the level a mon-
opoly would charge, which is defined as the price that maximizes the 
joint profit of the two owners of intellectual property rights—i.e., the 
cartel price. 15

But introduce the possibility of individual licenses, and suppose 
that the pool tries to set a supracompetitive price P (for example, a 
price equal to the monopoly price) and share the profits equally. 16 
Rather than receive half the pool’s profits as their share, each patent 
holder could price an individual license at a level slightly below P, the 

Figure 16.3. individual licenses.
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pool price, capture the entire market, and receive (almost) the whole 
profit. 17

You might think it is naive to suppose that patent holders will 
behave in a competitive way and reduce their prices below the high 
pool price. In the short term, a price reduction increases the profit of 
the company that introduces it, but it might provoke an aggressive 
reaction by the other company, which will lower its price in turn. 
The resulting price war may not be worth the trouble. That is why 
economists and competition authorities are concerned about “tacit 
collusion” 18 or, in the terminology of competition law, coordinated 
effects. In these circumstances, the firms may not want to compete 
individually with their pool’s offering for fear of starting a price war.

To guard against this threat of tacit collusion, a second regulation, 
called “unbundling,” that also does not require specific information, 
must be added. If the pool is forced to unbundle its offer, users can 
buy each license from the pool individually, and the price charged by 
the pool for a set of licenses is the sum of the prices of the individual 
licenses (see figure 16.4). The combination of individual licenses plus 
unbundling prevents a pool from increasing prices. 19 In fact, these 
requirements effectively limit the role of the pool to fixing a ceiling 
on the price of each license. 20 Thus, the formation of a pool will 
have no harmful effects (it will not lead to price increases). If the 
patents are complementary, it will allow users to acquire their licenses 

Figure 16.4. individual licenses plus unbundling.
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are essential only because they have been selected. The owner of a 
standard-essential patent can then claim large royalties, even though 
other patents could have had the same value if a different technical 
standard had been selected.

To pursue the river transport analogy (see figure 16.5), a deci-
sion to improve the waterway on the northern branch or to locate 
an important trade fair there, might have made this branch more 
attractive. Once decided, however, the toll collector on this northern 
branch could charge a monopoly price, whereas previously the two 
options were equally attractive.

To prevent patent holders from taking advantage of the sheer luck 
of being included in a standard that makes them essential, stand-
ard-setting organizations often ask patent holders to promise ex ante 
to provide licenses on fair, reasonable, and nondiscriminatory terms 
(FRAND). But these promises are ambiguous, as it is not clear how 
to define a fair and reasonable rate. In fact, there are now major legal 
actions challenging the meaning of these commitments all over the 
world—actions involving Apple, Google, Microsoft, Samsung, and 
many others. These companies complain that their competitors are 
charging excessive license fees for patents, breaking the commitments 

Figure 16.5. The creation of a monopoly.
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