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Part | Towards 2040

‘Change is the law of life. And those who look only to the past or present are certain to miss the future.’

John F. Kennedy, President of the United States.

In his 1903 painting Echo and Narcissus, the British painter J.W. Waterhouse (1849-1917)
presents a young woman looking over her shoulder at a handsome young man who is lying on
the ground bending over a pool.* She is the nymph Echo, who can only repeat the words of
others; he is Narcissus, so fascinated by his own reflection that he falls in love with it. Echo
tries to establish contact with Narcissus by repeating the words he says to his reflection, but he
thinks that his reflection is answering him. The gods finally turn him into a flower, the
narcissus, the head of which bends to the ground, while Echo pines away until nothing but her

voice remains, forever repeating other people’s words.

Echo and Narcissus

This painting has at least three lessons for the present study about the future of the Dutch
economy until 2040. First, it teaches us to step outside our own world of thinking and let go of
our perceptions and beliefs and try to imagine the future in a broad perspective. Narcissus is so
obsessed with his own reflection that he fails to observe what is happening around him, which
blurs his opportunities to meet with Echo. Our current fascination and concern with the
economic downturn could trap us here because we run the risk of neglecting to focus on the
fundamentals shaping the future. Second, while echoing what others have told and taught us

* The picture of Echo and Narcissus can be seen in the Walker Art Gallery in Liverpool or at
www.johnwilliamwaterhouse.com.
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with the benefit of hindsight is very useful in emphasising the past and present, it fails to yield a
picture of the future. The metaphor of Echo, fading away until only her voice remains, cursed to
repeat others forever, is tempting in this respect. Our study will be forward-looking by
emphasising the challenges ahead, building on the foundations of the past and present. Finally,
if this study is to make any sense, it must combine imagination with a sufficient grasp on
reality, to be comprehensive. Echo and Narcissus is painted in the tradition of the Pre-
Raphaelites, who found their inspiration in the Middle Ages and classical antiquity, through
British literature (e.g., William Shakespeare) and Romantic poets of the Nineteenth century
(e.g., John Keats). Characteristic of this style of Victorian painting are the depictions of
classical antiquity, which combine the aura of mythological figures with real symbols. This
style made the paintings of the Pre-Raphaelites accessible to a broad public. Our study presents
a view about the future that is accompanied by an important look at real trends and tangible
strategies to focus on the most important trade-offs for policy.

Part | of this study deals with the question of how to imagine the future. There are several
approaches that can be taken to conduct this kind of research. We have chosen for a scenario
study, in which we imagine the economic state of affairs in the Netherlands over the course of
the next thirty years. Chapter 1 provides a brief and selective review of the many possible
approaches that can be taken and have been taken by others. We explore what the implications
are of using the length of time of 30 years, what kinds of change we might expect within this
period, as well as what lessons might be drawn. Chapter 2 discusses the ingredients underlying
our historical and current economic situation. Modern economies are built on two pillars:
people and cities. A discussion of the importance of these pillars is followed by a brief history
of what is typical for the Netherlands. Chapter 3 uses the fundamentals to present ten stylised
facts about current economic relationships that characterise the world as it is right now. These
facts also colour future developments. Chapter 4 presents the future trends and the uncertainty
around these trends for the next three decades until 2040.
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Imagining the future

‘You see things, and you say, Why? But I dream things that never were; and I say, Why not?’

George Bernard Shaw, Irish playwright and Nobel Prize winner.

1.1

At the opening of the 1900 Exposition Universelle in Paris, people were asked to envision Paris
in the year 2000. The images were mostly constrained to big iron bridges crossing the river
Seine, comfortable air taxis and trains that transported ladies with parasols and gentlemen with
bowlers. One visitor was very practical: the streets would be cleaned from horse faeces by big
sweeping machines. Although none of these predictions became true (the faeces did disappear,
though), simply asking people about the future is a useful starting point from which to imagine
what the future will look like.

We asked about 100 pupils from a secondary school in The Hague to envision their future
and what the Netherlands will look like in 2040. These kids — all between 16 and 18 years old
and studying at the highest level of secondary education (VWO) — are the workforce of the
future. In addition, beliefs about the world are formed in late childhood and seem to change
only slowly past this critical period of mental development. Hence, their views and beliefs
about the future are likely to be a nice illustration of future outcomes. At http://www.nl2040.nl
some of the most salient results of our short survey can be found.

How to approach the future?

Sketching future worlds contains a strong element of storytelling, which is essential when
investigating the future. Well known is 1984 by George Orwell (Orwell, 1949). The book
focuses on a repressive and totalitarian regime by following the life of Winston Smith. Smith is
a civil servant assigned the task of falsifying records and political literature, and who is growing
so disillusioned with his own life that he starts a rebellion against the system. The book has
become famous for its portrayal of surveillance (“big brother is watching you) and society’s
increasing encroachment on the rights of the individual. The book, written during the period of
rapid change after World War 11, is concerned with what a possible regime change will bring
about. Orwell’s prediction is that it will bring us a world of strict control and only little
individual freedom — with no latitude for creativity and innovative thinking. Essentially, 1984
explores pushing a trend to its limit and exposes the fear and uncomfortable feelings in society
at large about the present state of affairs.

Portraying the ideal world or simulating realities is one way to envision the future state of
the world. Thomas More’s De Optimo Reipublicae Statu deque Nova Insula Utopia (1516)
sketches the ideal world, where a country is pictured with a perfect socioeconomic system.
Plato’s The Republic presents the perfect political system. Realities are simulated in movies
such as The Matrix, in which the future perceived by humans is actually a simulated reality, or
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The Truman Show, in which a character named Truman lives in a constructed reality for the fun
of those outside.

These examples seek to understand what is likely to continue, what is likely to change, and
what is novel. The exercise is a practice of postulating outcomes about future states and
rejecting possible myths that underlie these states. In the social sciences, there are many
techniques to try to understand future states of the world. These include anticipatory thinking
protocols, back casting, and modelling, simulation and trend analysis.

The aim of anticipatory thinking is to develop a rich and detailed portrait of a plausible
future world, including the challenges and opportunities that such an environment would
present. Examples are the Delphi method (expert panels) and scenario planning. RAND
Corporation is one of the most prominent institutes publishing studies about the future. The
classic work Habitable Planets for Man by Stephen H. Dole, about finding other planets where
humans could survive after a major catastrophe on earth, and how to deal with an increasing
world population, is one of their most provocative studies around (Dole, 1964).! This study is
based on probability and correlations. In the 1960s, the space race between the Soviet Union
and the US was intense, and this work presents the characteristics of a planet that could provide
an acceptable environment for mankind, itemises the stars nearest the earth most likely to
possess habitable planets based on correlations between several chemical processes, and
discusses how to search for habitable planets. Another classic long-term projection of the future
was made by the Club of Rome in 1972, when it published its report Limits to Growth. The
analysis in the report predicts that economic growth cannot continue indefinitely because of the
limited availability of natural resources. This study was mainly based on (linear) projections of
trends into the future, and was criticised for its lack of modelling interrelations and behavioural
responses. Both studies have in common that they are provocative, tackle and address relevant
questions and contain clear plans or warnings for policymakers by offering a palette of
alternatives.

Back casting is a technique to identify a particular scenario and trace its origins back to the
present. A project in which this method was applied is the Georgia Basin Futures Project in
Vancouver, Canada. The identified goal is a “sustainable city by 2040”. In order to achieve the
desired outcome, this goal was communicated to the public and science. The information
obtained through this process would be included in a model that projects several ideas into the
future to see whether they are consistent with reaching a sustainable VVancouver in 2040 and
what actions need to be taken underway.

A last way of forecasting the future is the use of models and trend analysis to project
historical data flows to future outcomes in a statistical way. This approach fosters an
understanding of the connections between important factors and events. Models examine

 Dole (1964, p.3): “As it is now, our planet Earth supports the entire human race. It is possible that one catastrophe could
completely destroy our form of life. But if the human race were living on a number of planets scattered around the Galaxy, its
immortality would be virtually assured. One of the most important facets of life on the Earth today is the rapidly increasing
number of human beings. As population pressures increase, there will be ever-increasing incentives for pioneers to migrate
to the next frontier.”
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dynamics, while simulations are able to deal with changes to these models. Extrapolation with
correlations is a conceptually straightforward method of predicting economic quantities such as
GDP, unemployment or inflation from historical data of the same quantity. The assumption is
that the historical data contain information that has predictive power. The simplest way of
extrapolating is to “draw a line” through the past data, and extend this line to the future. It is
possible to improve on this method, however, since often the time-evolution of macroeconomic
quantities shows considerable correlation: if unemployment is high in a particular year, it is
likely to be high the next year as well, and the year after, until after a number of years it
“forgets” its dependence on the situation in the initial year and becomes independent of it. One
way of efficiently capturing the correlations is by means of simple time-series models, such as
ARIMA models.? These models have two parameters, one accounting for the persistence of the
correlation (for example, five or ten years), and one capturing the strength of the correlation.

Figure 1.1 illustrates the use of such a model to predict the development of trade
(normalised by GDP), pretending that we are living in 1980, and then compares the prediction
to the actual path taken by these quantities. In the first step, we estimate the two parameters of
the model based on data from 1950-1980. We do not consider data before 1950, in order to
avoid the shock of WOII. We find a long correlation time of the order of 13 years for trade. The
estimated model predicts that trade will continue to grow despite the temporary drop of trade in
1980, but the model underestimates the actual growth of trade since 1980. Figure 1.1 shows that
there is considerable divergence from the actual development of trade after about ten years. In
the case of trade, extrapolation with a time-series model is a reasonable approach, but no more
than that.

Predicting international trade using a simple time-series model

16 7 trade/GDP (index)

14 ~

12 4

10 4

1950

1960 1970 1980 1990 2000 2010

—real development — prediction with simple model

2 ARIMA is short for AutoRegressive Integrated Moving Average.
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CPB approach to investigating the long-term future: Scenario studies

Scenarios provide a useful tool in a world that is uncertain and unpredictable. Some things we
have been able to foresee in our scenarios, but many others have altered quite a lot in thirty
years. To learn how to develop better scenarios, we continuously look at the efforts of not only
some forward-looking companies and institutions, but also our own organisation.

A business company well known for its future studies is Shell, which has a 30-year history
of looking ahead and learning about the future of energy. The relevance of doing so is
summarised on their website as recognising “that people hold beliefs and make choices that can
lead down different paths. They reveal different possible futures that are plausible and
challenging.” Shell has benefited from these scenario studies in situations where there is a
desire to put challenges on the agenda and where changes in the global business environment
are recognised but not well understood. An interesting feature of their scenarios is that they
reveal information about the time at which they were published. Shell’s global scenario for
1992-2020 was centred on the fall of the Berlin Wall and the forces of liberalisation and
globalisation. Their subsequent studies sketched a picture of strong and global market forces
that seemed to be irresistible, with the only action being to go with this flow. At the turn of the
century, the focus was enriched. The 2001-2020 study adds social elements to the economic and
the political dimensions, and explores the importance of people and connections to be powerful
and influential in shaping the future.’

Unilever also structurally investigates the future. Their strategy department builds scenarios
for the future prospects of their business. Unilever’s 2008 study starts as follows: “This report
imagines the world in 2020 through four scenarios. These were chosen for their plausibility and
their importance to Unilever. Although we cannot say what the Unilever of 2020 will look like,
we have taken, as a working assumption, our current commitment to vitality, though we have
interpreted it more widely to cover what would be needed to deliver a true vitality promise in
2020.” Unilever’s strategy is to focus on a plausible future world and work towards the most
efficient and effective ways to build this future for the company.

Delta Lloyd is another company that has invested in developing scenarios about the future
of their business.* Their newest scenarios for the period up to 2025 point to new balances for
the world economy to scattering. The New balances extreme points to sustainability and a large
role for governments to structure the economy, while the Scartering extreme points to turmoil
and economic stagnation. The scenarios are to a large extent driven and influenced by the
current economic crisis.

Governmental bodies also construct scenarios for gaining insight into possible future
challenges and choices. In 1977, the WRR published a report on the next 25 years (WRR,
1977). This study was meant not so much to give a view on policy analysis, but to inform
policymakers and to encourage preparation of long-term policies. The WRR foresaw an
* See http://www.shell.com for more information and the latest scenario study for energy use up to 2050.

* http://www.deltalloyd.nl/dInl/downloads/flippingbook/scenarioboeknl/index.html
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increase of the services sector, combined with a tendency towards individualisation of higher-
educated people. Functional networks would replace hierarchies, and the government would be
more involved—hbut as a partner instead of a sovereign body. Furthermore, the WRR foresaw a
problem with spatial developments. Suburbanisation and expansion of infrastructure and
industry would erode the quality of (rural) areas.

CPB has a long tradition of developing scenario studies for policy analysis. Already in 1955,
CPB published Een Verkenning der Economische Toekomstmogelijkheden van Nederland 1950-
1970 (CPB, 1955), with the expressed aim of quantifying possible futures of the Dutch
economy. The CPB study was in line with studies about the future of the US and France, but
added a scenario element presenting the borders of the intervals of likely developments of the
Dutch economy. The aim of the 1955 study is very much in line with the present study, as it
explored future options for the Dutch economy to generate income. At that time, competition
from abroad was already a concern in relation to the relatively high Dutch wages and in relation
to what options were open to workers when their jobs were taken by others from abroad. The
current globalisation debate seems to be remarkably similar. More scenario studies have
followed the 1955 study; these can be downloaded from http://www.n12040.nl/.

This study builds on the CPB tradition of presenting scenarios for the future. We follow the
trend that quantifying the future becomes less important whereas developing scenarios about
possible future images of the world gains weight. Forecasting future income growth is gradually
replaced by presenting consistent and plausible pictures for future worlds. Our work continues
this development and sketches the most important trends, the uncertainties around these trends,
and the trade-offs policymakers face when trying to solve market failures.

How long is a period of thirty years?

To come to grips with a period of thirty years ahead, we first have to understand the scope of
such a period of time. We look thirty years ahead to 2040—but it is hard (if not impossible) to
imagine what can happen in such a period of time. To gain insight into the length of the time
period, imagine the following leap back in time: Today is not somewhere in summer 2010;
rather, it is the summer of 1980. Now return to the past and ponder how you think we will earn
our money in 2010.

In the historical novel De Eeuw van mijn Vader, Geert Mak starts his review of the 1970s in
the Netherlands by putting it into the perspective of the 1950s and 1960s (Mak, 1999). The
1950s and 1960s were focused on the future and were strongly forward-looking. The recovery
of the country after World War Il was completed, and it was time to reap the fruits of increasing
family income and wages, advances in technology, improvements in the welfare state and social
insurance and increases in leisure time. When in 1959 the natural gas fields in Groningen (and
later on, in the North Sea) were discovered, a part of it was invested in new roads, which
improved the infrastructure of the Netherlands dramatically. The first moon-landing in 1969
raised speculations about humans affecting various future states: would there be human cities
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on other planets; what about artificial life; would we ever be able to affect where and when rain
falls; would nuclear power from small motors ever be used to drive cars; and would the sea be
used for electricity?® Daily life changed dramatically with the introduction and adoption of
television, telephone, cars and an array of household technologies (for example, washing
machines and vacuum cleaners). The Netherlands faced a range of favourable technological
changes, which were complemented by large investments in infrastructure and housing.

To get a feeling for the atmosphere in the 1980s and the important events that influenced the
way that we make money today, we will examine the political situation first. The Cold War is
intense, and the oil crisis aftermath is visible in lower growth rates. In the US, the UK and the
Netherlands, new governments come into office with a different view on the economy.
Keynesian policies to stimulate demand do not seem to work and have resulted in huge budget
deficits. Ronald Reagan, Margaret Thatcher and Ruud Lubbers start their terms of office and
take strong measures to cut budget deficits, force labour unions to liberalise the labour market,
introduce a market-oriented approach in which privatisation of nationally-owned firms is
stimulated, and cut tax rates. 1980 seems to be a year of turnaround. The sense of urgency to
change the world is clear, and the Dutch annual review of the news of 1980 (Het Aanzien van
1980) puts Ronald Reagan on the cover. In his inaugural address on January 20, 1981, Reagan
addresses the US economic malaise, arguing: “Government is not the solution to our problems;
government is the problem.”® Supply-side economics becomes very influential in all Western
economies and opens up markets and stimulates free trade all around the world. In this period of
change, Milton Friedman publishes his book and is featured in a television programme, Free to
Choose, about how markets work and how government spending has gotten out of hand.
Stagflation is one of the main arguments used by Friedman (1980) to argue that governments
should reduce their spending and give room to the free market.

The situation in the Netherlands was not very favourable in 1980; in fact, it was much worse
than it is today, despite the economic crisis we are now experiencing. CPB’s short-term views
(Centraal Economisch Plan (CEP) and Macro Economische Verkenning (MEV)) of that time
present grim pictures, and the forewords by the ministers of economic affairs sound worried and
bleak. The macroeconomic variables look bad. Unemployment is high, and inflation is
simultaneously above the 10 percent level. Belief in the trade-off between unemployment and
inflation (the so-called Philips curve) fades away, and stagflation rears its head.

® Most of these dreams did not come true, although Second Life has made it possible for people to have some artificial
imaginative life on the Internet. The steering of clouds and even thunderstorms is by and large impossible, although it is
possible to create clouds and squalls. Mostly these squalls appear to be unexpected side effects of the building of large
cities. For example, the city of Atlanta (Georgia) is responsible for heating up the environment. As a result thunderstorms
form.

® In 2008, US President Obama was Time Magazine’s “Person of the Year". It seems that economic sentiments today are
remarkably similar to those in society 30 years ago, with a high sense of urgency for change. The economic crisis has led to
discussions about the way in which the economy is designed, the role of the government and the need for supervision of
markets to guide the invisible hand. Barack Obama, the 44th President of the United States, put it in his inaugural speech
(on 20 January 2009) as follows: “Our economy is badly weakened, a consequence of greed and irresponsibility on the part
of some, but also our collective failure to make hard choices and prepare the nation for a new age”.
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At the same time, the second oil crisis makes things worse. Due to social unrest in Iran, and the
subsequent change of power there, the supply of oil is restricted and prices escalate. OPEC
countries make record profits, but Western economies are suffering. Most dramatically, the oil
price increased almost tenfold between 1971 and 1981. Government debt rose from 45 percent
of GDP in 1980 to more than 75 percent in the early 1990s. In the 1970s, the Netherlands
became entangled in a wage-price spiral—with annual wage increases ranging between 5 and
15 percent. At the same time, unemployment was dramatically on the rise.

During the summer of 1980, trade unions began to mobilise their members to demonstrate
against government decisions involving wage standstills. A crowd of around 70,000 people
demonstrated at the Dam Square in Amsterdam against the plans, and workers in Rotterdam
marched in the streets. Around 400,000 people were involved in strikes throughout the country.
In November 1980, the cabinet took over the negotiations when the pay consultation between
the social partners seemed to have failed. The most painful measures were softened a little, and

compensated with tax reductions to prevent income losses.

What else happened in 19807

The following are events that occurred in 1980, or facts of that time, which shows how much (or how little) our lives have

changed or how much the world around us was changing:

@ 9 9 9 9 9 9 9 9 9 9 9o 9o

The EU consists of nine countries

Intensified Cold War with invasion in Afghanistan and Brezhnev-Reagan disputes
Army grasps power in Turkey

Iran attacks Iraq

Free elections in Iraq (Saddam Hussein) and Zimbabwe (Robert Mugabe)
The Gotthard tunnel opens

Beatrix becomes Queen of the Netherlands

Political party CDA arises from ARP, CHU, KVP

The Florin cent was abolished

Almere welcomes its first inhabitants

First personal computer, video recorder, CD, walkman and microwave

Start of the Dutch entertainment industry (Joop van den Ende, John de Mol)

Nobel prize in economics awarded to Lawrence R. Klein for the analysis of economic fluctuations and policies

The coalition agreement of the first Lubbers cabinet (1982-1986), formed by CDA and VVD,
was aimed at cutting back the deficits, which had widened to record levels. In addition, about
two-thirds of GDP was spent or redistributed by the government, and taxation and social
security contributions accounted for about half of GDP. At the same time, business profitability
and investment had plummeted dramatically, and for every ten employed persons there were
about eight persons on social benefits. Both the unfavourable economic climate and the
spending of the previous cabinets presented enormous challenges to the economy and
policymakers. The main aim of the cabinet was to cut government spending and to start with
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privatising government-owned companies, which was perfectly in line with the developments in
the US and the UK. “Lubbers-1" continued in a more rigorous way the policies that had been
initiated by the Van Agt-Wiegel cabinet, and ultimately quit the Keynesian view of the 1970s.
Only in the 1990s did this policy seem to have reached fruition, with government debt under
control.

Economic developments in thirty years

The most important economic developments since 1980 include key changes in the economic
integration of Europe and globalisation, the computerisation of work, the rise and revival of
cities, the growth of a service economy and the emergence of the knowledge economy.

Economic integration

With more trade, comparative advantages of different countries and areas are better exploited.
Globalisation has taken off, to the great benefit of the Dutch economy. At the same time, the
EU Internal Market has taken huge steps in both scale and scope, which has increased our
welfare. The fall of the Berlin Wall in 1989 and the subsequent German unification have
removed the threat of war in our backyard. The market has expanded and competition enlarged.
The introduction of the euro even hastened this process of European integration in economic
terms. Straathof et al. (2008) show that 8 percent of the exports and imports of goods can be
attributed to the Internal Market. For services trade, the effects are somewhat smaller: about 5
percent of EU members’ services trade. For the Netherlands, the Internal Market has about
twice as large an effect on trade in goods, compared to the results for the EU. For services trade,
the effects are in line with the results for the EU. Second, the authors estimate the trade-
enhancing effect of the Internal Market on GDP. For 2005, the Internal Market integration of
goods markets yielded 2 to 3 percent higher per capita income in the EU, and about 4 to 6
percent higher income per capita in the Netherlands.

Figure 1.2 illustrates the benefits of the European Internal Market for the Netherlands. The
figure shows how the openness of the Dutch economy evolved—and how it would have
evolved had there been no European Internal Market. The horizontal axis measures the period
1960-2005. The left axis measures openness of the EU-15 countries as total trade (sum of
exports and imports) divided by GDP. The line on top shows actual openness of the EU-15,
measured as the sum of exports and imports divided by GDP. The line immediately below
refers to openness computed using counterfactual trade flows. The line at the bottom is the
relative difference between the two lines (measured on the right axis) in percentages (see
Straathof et al., 2008, for more details). The abolishment of internal tariffs contributed
substantially to the openness of the Dutch economy and has bolstered our national income.

During the 1980s and early 1990s many people still considered the prospects for the Former
Soviet Union good. President Gorbatsjov started a fundamental reform, politically as well as
economically. This was the period of Perestroika and Glasnost that was instrumental in ending

34



ECONOMIC DEVELOPMENTS IN THIRTY YEARS

the Cold War. It also resulted in the fall of the Berlin Wall in 1989. The developments in the
Former Soviet Union were deemed positive by many Western commentators. They heavily
advocated structural reforms of the economy. Best-known among them is probably Jeffrey
Sachs, who strongly advocated big-bang policies as opposed to policies of gradualism, which
were practiced most notably in the People’s Republic of China.” Further, Gaidar’s shock
therapy in 1992 resulted in, among other things, abolition of price regulation by the state and
the official authorisation of the market economy in Russia.

Figure 1.2 The benefits of the Internal Market for the Netherlands, 1961-2005
2.5 1 trade/GDP % T 100
2 -
+ 75
15 4
- 50
l -
+ 25
0.5 A
0 T T T T T T T T T 0
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

—— actual openness — openness without IM —relative contribution IM (right axis)

Source: Straathof et al. (2008).

The development since the early 1990s marks a dramatic change in fortune. With hindsight, th
policy of gradualism that has been followed in China has (at least thus far) brought economic

M
\

e

prosperity at an unprecedented rate and for a historically unique long period of time (see Suyker

and De Groot, 2006, for a brief account of China’s history). In contrast, Russia deteriorated in
all relevant dimensions. Considering the specific implications for the Dutch economy, it is

interesting to look in particular at trade patterns with the main trade partners. Trade with China

has increased substantially, which is to a large extent re-exports underlining the important role
of the Netherlands as a gateway to Europe. In terms of imports, China is now third (behind
Germany and Belgium, and just before the US and the UK), with an annual import share of
about nine percent. However, despite the impressive economic developments in most notably
China, Europe remains by far the most important trading partner for the Netherlands. Creusen
and Lejour (2009) confirm the importance of the integration of the EU for Dutch trade by

” The shock therapy was also heavily advocated by the US and the IMF. Looking back, the policy resulted in a serious
economic recession with hyperinflation, a deep financial crisis, and an increase in poverty, corruption and crime.
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showing that the contribution of trade outside the EU to GDP per capita in the Netherlands is
only about one-fifth of the total contribution to GDP.

Computerisation

Technological change has been driven by advances in computer technology. This general-
purpose technology (GPT) has dramatically changed the world in terms of production and
connectivity—a development predicted by few people in 1980. Figure 1.3 illustrates the rapid
development of computing power. It plots Moore’s law, which documents that since the
invention of the integrated circuit in 1958, the number of transistors that can be placed on an

integrated circuit doubles every two years. This trend is continuing.

Moore’s law for transistor counts for integrated circuits, 1970-2010
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Itanium 2 AMD K10

Pentium 4 ® Barton ® Atom

Pentium Il
® Pentium [lI

® AMD K5

Pentium

Intel 80486

Intel 80386
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Intel 4004
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date of introduction

Note: Adapted from http://en.wikipedia.org/wiki/Transistor_count.

Today, most economic transactions involve computer technology. Sometimes the computer
takes the form of a cash register, sometimes it is part of a sophisticated point of sale systems,
and sometimes it is a website. In each of these cases, the computer creates a record of the
transaction. The record-keeping role was the original motivation for adding the computer to the
transaction. Creating a record of transactions is the first step in building an accounting system,
thereby enabling a firm to understand how its business is doing. Modern transactions in the
production process facilitated by computer technology are new ways to write contracts between
firms at different stages in the production process, a more efficient monitoring of workers and
easier transactions between workers (Varian, 2010).

So, computer technology has changed the way we work. Between the early 1960s and the
present, computer use at work has increased dramatically. Around 1980, less than 20 percent of
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all workers operated some sort of computerised equipment at work; by 2005, this had risen to
over 80 percent (see Borghans and Ter Weel, 2005, and Soete and Ter Weel, 2005, for an
overview). The rise in the use of computer technology at work is mainly the result of the
introduction of the personal computer in the workplace from 1980 onwards. An essential
characteristic of computer technology is that it supports workers in their activities. These
developments have also hugely impacted the way we work, amplifying the importance of a
highly educated and competitive workforce, and radically altering the income distribution.

One of the most important features of computer technology is that it complements our work.
It has reduced the costs of many kinds of interactions by making a great many processes operate
more efficiently, and it has made it possible to engage in new interactions that have become
cost effective. Computer technology truly falls into the category of revolutionary technology.
Revolutionary technologies, at first, are implemented in a rather mechanical way—to make it
less costly to produce the same level of output. The main reason for Charles Babbage to
manufacture and use a “computer” was to deal more accurately and efficiently with information
(Babbage, 1832). These “number crunchers”, as they were called, were used until the late 1960s
mainly to carry out mathematical and statistical procedures, mass-integrated data processing
and simulations of decision-making processes. Over time, this revolutionary technology
changed and underwent amendment (in an endogenous or co-invention manner) to do entirely
new things—to change the way in which markets function and are structured, to alter how
demand and supply are brought together, or restructure the way in which a firm is organised and
influence the way in which innovation activities are pursued. These more incremental changes
or innovations are the result of computers being a general-purpose technology influencing
society and production at large (Bresnahan and Trajtenberg, 1995). These latter consequences
of new technologies are often hard to predict.

An example of how difficult it may be to predict technological changes can be found in a
study of Klahr and Leavitt (1967). They acknowledged that computer technology used in firms
in the mid-1960s was being complemented by communication technology, but they could not
forecast the way in which computer technology would change decision-making within firms:
“Presumably the organisational impact of this wave [of computer technology] may be broader
and may move into somewhat higher levels of the organisational pyramid. One effect of this
new thrust seems to be the binding together of several subparts of the total structure, often
severely modifying some in the process. Another is to move the locus of large amounts of
information to some central point; and, in some cases, to change the locus of certain decisions
from one part of the structure to another. The still speculative part of real-time information
systems forecasts the provision of instantaneous information to top executives at their will —
though no one is quite sure what they should will, or how such innovations will affect present
structures.” (p. 108). Another interesting quote comes from the WRR (1977): “Er zijn weinig
technische innovaties te verwachten die de jeugd kunnen boeien. Huiskamertoepassingen van
visuele media zullen het doen en laten van de jeugd niet in sterke mate beinvloeden.” [We don’t
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expect there to be any future technological innovations that will really interest the young.
Living room applications of visual media will not be highly influential for their daily lives].

This view on computers describes the developments until the mid-1980s fairly well, because
mainframe computers were in heavy use, and companies such as IBM and Computer Associates
were big players in the market for hardware and software.

Sweeping changes took place in the early 1990s, when smaller, more mobile and networked
computer technology became available. This client-server type of computing gave companies
more flexibility in applying information technologies without losing computing power. The
compatibility of different types of software and hardware has increased substantially, moreover,
impacting the way in which agents work together within organisations and “meet” suppliers in
consumer markets. Client-server computing puts the power of the mainframe computer into a
server, and networks permit a business system to run on less powerful and more mobile clients.

The rise of cities

The Netherlands was the first urbanised country in the world, and since the 1980s its cities have
begun to flourish again. After World War 11, Dutch cities faced a difficult time, with de-
urbanisation of economic activity, and social problems and racial tensions increasing. Although
in the Netherlands the number of people living in the G5 (Amsterdam, Rotterdam, The Hague,
Utrecht and Eindhoven) has declined since 1960, GDP per capita in the G5 has increased
compared to the hinterland. Recently, there has been an upswing in the number of people living
in the G5. Table 1.1 shows this development over the period 1980-2010. This rise has been
mainly due to skilled workers moving to large cities.

Cities are places where creativity is born and can best be exploited. However, cities like
Amsterdam also have their drawbacks. Space is limited and pollution has become a serious
problem. Thirty years ago saw the city of Almere being established as a suburb for people
working in Amsterdam. People were looking for more space but they wanted to be closely
connected to their work as well. Furthermore, the government had a main port strategy, with
Schiphol and Rotterdam as drivers behind the Randstad (the collective area comprised of
Amsterdam, Utrecht and Rotterdam), with a focus on logistics and international connections.
Nevertheless, the top-ten largest cities are rather persistent, with the Randstad being the most
populated area. Table 1.1 shows the ten largest cities in 1980 and 2010. Very little change has
occurred—either in the order of the cities or in the top-ten itself. Interestingly, the three largest
cities were already the largest in the Golden Age. Chapter 2 elaborates further on the
persistence of economic activity in cities.

The movement of several large companies to the Amsterdam area further emphasised the
increasing importance of cities (and the Randstad, in particular). Philips, Ahold and Akzo Nobel
all moved their headquarters to Amsterdam. In 1998, Philips CEO Cor Boonstra decided to
move the Philips headquarters to Amsterdam, because of the proximity to Schiphol airport and
the knowledge about marketing, financial markets and legal issues centred there. The
concentration of economic activities also led Ahold (in 2005) and Akzo (in 2007) to take
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advantage of the Amsterdam agglomeration and concentration of economic activities by
moving their headquarters.

Table 1.1
1980

Amsterdam
Rotterdam
The Hague
Utrecht
Eindhoven
Groningen
Haarlem
Tilburg
Nijmegen
Enschede

The ten largest Dutch cities in 1980 and 2010 (x1,000)

Population 2010 Population
717 Amsterdam 767
579 Rotterdam 590
457 The Hague 489
237 Utrecht 307
194 Eindhoven 214
161 Tilburg 205
158 Almere 188
152 Groningen 187
148 Breda 173
143 Nijmegen 163

The agglomeration of headquarters around Amsterdam fits into a worldwide trend.
Headquarters seem to choose to locate in metropolitan areas comprised of a wide variety of
business service suppliers (Duranton and Puga, 2005). Firms need information, advice and
services from specialists in law, marketing and finance, which was the main reason for Philips
to move its headquarters to Amsterdam. Acquiring such information and services involves
repeated face-to-face interactions and close spatial proximity between buyers and sellers. So,
unsurprisingly, service firms are disproportionately concentrated in Amsterdam. Firms will
choose to locate their headquarters in these service cities away from smaller production-
oriented cities (e.g., Eindhoven and Arnhem), because they benefit from the variety of
differentiated suppliers.

Another explanation is that headquarters cluster together to exchange information among
themselves and to acquire information about market conditions. This exchange (through formal
and informal exchange of information, trades between firms and knowledge spillovers) provides
feedback to headquarters about production, input and technology choices for their plants, which
can be located at other places. In the small open economy of the Netherlands, multinationals
need to export a large fraction of production, which implies a market for difficult-to-acquire
information about exporting markets. Indeed, Lovely et al. (2005) find that the headquarter
activity of exporters is more agglomerated than other headquarter activity.

Finally, the revival of cities since the 1980s has been stimulated by the development of the
service economy and the emergence of the knowledge economy, which have led to a movement
away from industrial production in Western economies. Desmet and Rossi-Hansberg (2009)
show that in the early stages of such developments spatial knowledge spillovers are important
contributors to increasing productivity. These spillovers yield incentives to cluster together in
cities with the right conditions in terms of location and people. When the development matures,
the diffusion of new technologies dominates, leading to scattering of economic activity across
space. Chapters 3 and 4 discuss these developments in depth.
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1.4.4 Towards a service economy
The Netherlands has never been a real industrial country, with historically more people working
in the service sector, but the increase in employment and value added of services is quite large.
Currently, over 70 percent of all employees work in the service sector, compared to less than a
quarter in manufacturing. Furthermore, services create almost 75 percent of total value added
right now, compared to 60 percent in the early 1970s. Of the major Western economies, only
the US has a larger share of service in value added. Figure 1.4 shows this transition towards a
service economy over the period 1971-2005.

The change towards a service economy can also be seen in terms of employment shares of
occupations in the Dutch economy. Whereas in the 1960s and 1970s industry and agricultural
jobs are ranked among the top-ten in terms of employment shares, the top-ten of the largest
occupations in 2007 is dominated by sales, transport and caring jobs.

Figure 1.4 The share of value added created by the service sector, 1971-2005
80 1 % of total value added
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70 |
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—
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Source: World Bank Development Indicators.

Services trade also increased rapidly in the 1980s. Trade in services merits special attention
because the service sector employs about three times as many workers as the goods-producing
industries. Second, the service sector contains a relatively large share of highly educated
workers. These two observations, together with the fact that educational levels throughout the
world are on the rise, imply a widening range of workers potentially facing competition from
abroad. Finally, computerisation has increased the possibilities of trading services. Since many
services involve idea transmission, improved communication technologies makes this process
smoother. Head et al. (2009) find for a panel of OECD countries that distance costs are high but

are declining over time. Their estimates suggest that delivery costs still create substantial
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advantage for local workers, relative to competing workers in distant countries, but that the
advantage seems to be waning. See also Griffith et al. (2007) for econometric evidence of the

diminishing importance of geographical localisation of knowledge spillovers.

The emergence of the knowledge economy

The role of knowledge in production has been increasing since the early 1980s. With the advent
of computers as a new general-purpose technology, the increasing economic integration of the
world, and organisational changes within the production models of firms, relatively simple
production stages have been outsourced. At the same time, knowledge-intensive production is
increasingly concentrated in advanced economies.

Number of PhD graduates in the Netherlands, 1991-2007

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

H males ®females

Drucker (1969) and Machlup (1962) introduced the term “knowledge economy” during the
1960s. In 1999, the concept was added to the dictionary for the first time, being ‘an economy in
which the production factors labour and capital are aimed on the development and application
of new technologies’. The pillars of a knowledge economy are education and innovation. In
1999, an additional year of education increased the average Dutch worker’s wage by about 8.5
percent (net present value over the lifecycle). This return on education has been increasing since
the early 1980s, from about seven percent in 1985 to almost nine percent in 2005 (see CPB,
2002 for an overview). In light of increased participation in education (increasing the supply of
highly educated workers), a rising return points towards demand in excess of supply. Innovation
is created by scientific investments and by R&D efforts. A trend has been observed in science—

towards incentives for researchers to increase their output and the quality of research, increasing
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levels of international mobility of researchers and less room for national science policies in
Europe.

Figure 1.5 plots the number of people getting a PhD in any field from 1991 onwards. It
increases from around 1,900 in 1991 to 3,160 in 2007: an increase of about 40 percent. Note
that the share of women increased from 18 to 43 percent over this period of time. This

development stresses the importance of knowledge as an input of production.

Policy changes in thirty years

These economic developments have been accompanied by a number of policy changes. This
section reviews the most important policy changes since 1980.

As stated before, in the 1970s the Netherlands became entangled in a wage-price spiral, with
annual wage increases ranging between 5 and 15 percent. The government (cabinet Van Agt-
Wiegel) decided to try to reduce wage increases. The unfavourable economic prospects
eventually led to the Wassenaar Agreement (Akkoord van Wassenaar) in 1982. Employers’
organisations and trade unions signed this agreement, which combined wage moderation with a
redistribution of labour to combat (youth) unemployment and enhance competitive power. The
Wassenaar Agreement had a huge impact on the labour market and laid the foundations for
recovery.

Initially, wage moderation drove the policies initiated by the first Lubbers administration. At
first, the main factor behind wage moderation was the weak bargaining position of labour
unions due to rapidly increasing unemployment (from 6 percent in 1981 to over 12 percent in
1984). Later on, the positive results of wage moderation changed the relationship between the
government and the social partners from negotiating to developing common policy goals. This
had a positive effect on the Dutch economy because the reform process started earlier in the
Netherlands compared to other EU countries.

More specifically, three policy areas stand out. First, the Netherlands has become a more
competitive economy by bidding farewell to collusion and monopolies. Competition policy
initiated at both the EU- and national level has made many markets much more competitive and
open. The most important changes have been the completion of the Internal Market and the
liberalisation of the telecom industry. In addition, the Dutch place of business has been an
important area of focus for policymakers. Attracting headquarters and high-end economic
activity, and serving as a transport hub for both goods and people have been on top of the policy
agenda. Two important measures include the development of railways and the extension of the
Maasvlakte in Rotterdam harbour. Second, knowledge has become a crucial input into
production, and policies to foster innovation and education have been at the top of the policy
agenda. CPB (2002) presented an elaborate overview of the policy challenges for the
knowledge economy, and concluded that education policies and policies to foster innovation
have been most important. Incentives to improve the quality and quantity of education and the
stimulation of R&D by all kinds of tax credits and subsidies have been important policy tools
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over the past 20 years. Finally, globalisation has affected not only product markets, but also the
labour market and, more broadly speaking, the welfare state. Tighter fiscal policy, leaner social
insurance and a more flexible labour market have been initiated to increase competitiveness.
Again, the bottom line of these policies has been to increase incentives and to make people

more responsible for earning their own income.

Lessons

What lessons can be drawn from this review of previous studies? First, big events have a
tendency to be interpreted as generic and as trend-breaking phenomena. The oil crisis of the
1970s and the economic downturn in the 1980s colour much of the studies of that time. Of
course, these events had a very serious impact on people who were unemployed; they were
labelled at the time ‘the lost generation’. This shaped economic and social policies for about
twenty years, but has not been the main (let alone the single) driving force of the last thirty
years. Currently, it is tempting to draw a parallel with the present economic crisis, which is the
most severe economic crisis since the 1930s.

Second, studies that have focused on more general socioeconomic and technological trends
have fared much better than studies weighing contemporary events heavily. In 1977, the Dutch
Scientific Council for Government Policy (WRR) released the publication De Komende
Vijfentwintig Jaar. Een Toekomstverkenning voor Nederland. This study was characterised by
ongoing economic growth, on the one hand, and stagnation, on the other. These options were
the plausible upper- and lower boundaries for economic development. Twenty-five years later,
in 2004, the institute published a review. What actually happened in the Netherlands—and what
can be said about the projections of the future made in 1977? A first impression is that less
speculative and more straightforward extrapolations have a higher ‘true value’ than more
constructed and speculative propositions. A second impression is that the developments with
much attention for scientific discourse are better forecasted than less discussed items. A final
notion is that phenomena with a long history are more easily extrapolated than relative new
developments are. One lesson the WRR draws is that the studies themselves have developed
over time. Predictive studies have made way for more-explorative studies of possible futures
that are less verifiable and more conditional. Every study is a child of its time, and the 1970s
was a time in which the people wanted to grasp the long-term future.

Third, new developments with huge potential tend to be overlooked. As in Echo and
Narcissus, the past and present carry so much weight that new and potentially huge-impact
development may be overlooked. One prominent example has been the impact of computer
technology. At first, revolutionary technologies are implemented in a rather mechanical manner
to make it less costly to produce the same level of output. The main reason for the
manufacturing of the first computer by Charles Babbage was to deal more accurately with
information, and until the 1970s computers were mainly used to carry out mathematical and
statistical procedures. Over time, revolutionary technologies change and amend to do entirely
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new things. Computer technology and the complementary development of the Internet and other
forms of communication technology have changed the way in which markets are functioning,
firms are organised and innovation activities are pursued. Especially these latter consequences
of new technologies are extremely hard to predict and account for, at first sight.

Fourth, although some things have emerged and changed our lives rapidly, most trends have
only changed modestly and gradually. In that sense, a period of thirty years is sufficiently long
to experience fundamental changes—but it is also sufficiently short to keep most things
relatively stable, and perhaps to some extent predictable. Examples of the former are general-
purpose technologies, such as ICT, which were not predicted very well in the early 1980s. An
example of the latter is the ageing of the Dutch population. Already in 1980 researchers were
involved in analysing the consequences of ageing and the sustainability of the welfare state.

Finally, the power of imagination is crucial. Imagination is the ability to create pictures
about possible future states. People and countries that are better able to predict these future
states are more successful in life because they are better able to prepare for unforeseen
contingencies. Albert Einstein said that knowledge defines all that we currently know and
apprehend, but imagination points to all that we might yet discover and learn. Illustrator and
novelist Albert Robida made a trilogy of futuristic works. In the first book he painted a future of
the twentieth century in which he predicted transport by balloons and trade from the roofs of
buildings. Figure 1.6 shows his 1883 painting of the twentieth century.

Figure 1.6 Trade in the twentieth century according to Albert Robida (1883)
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The past: Building blocks

‘The rural world, a world of peasants; the urban world, a world of craftsmen. Certainly this distinction is

mainly accurate. The differentiation between the activities normally carried out in cities and those

normally carried out in the country, particularly as concerns the non-production of food by city dwellers,

is the essence of urbanisation.’

Paul Bairoch, 1988, Cities and Economic Development, p. 15.

2.1

What are the most important building blocks of the current Dutch (and Western) economy? This
chapter argues that cities, human capital and property rights are crucial in explaining past- and
present economic activity and success. They are complementary, in the sense that skilled people
benefit from clustering together and cities rise because of the presence of skilled people.
Property rights are crucial for fostering investments in both human capital and city
infrastructure. This chapter investigates a number of long-run facts explaining the point of
departure of the Dutch economy towards 2040. To do so, the discussion focuses on the
development of human capital and cities, taking property rights as given.

The very long run

The rise in population density, the domestication of animals, and the increase in work effort in
the course of the Neolithic Revolution (around 10,000 BC) triggered the development of
modern economies (see Galor, 2005, for an excellent overview of the economic and historical
literature). The Neolithic Revolution brought agriculture, which made denser human
populations possible, thereby supporting city development (Bairoch, 1988). Note that transport
technology remained the same, but that production technology changed. Increased population
density, resulting from the increased output of food per unit of land, created conditions that
seem to be the roots of the birth and development of cities. During the initial process of
European city formation, the percentage of the urban population increased six-fold— from
about 3 percent in 1520 to nearly 18 percent in 1750 (De Vries, 1984).

Until about 1600, much of the world was stuck in a Malthusian equilibrium with subsistence
consumption constraints, a positive effect of income on population growth and stationary output
per capita. Basically, the population grew together with income. During the first part of the
Industrial Revolution, manual labour and animal-based production were replaced by machine-
based manufacturing. It started with the mechanisation of the textile industries, the development
of iron-making techniques and the increased use of refined coal. Trade expansion was enabled
by the introduction of canals, improved roads and railways. The introduction of steam power
fuelled primarily by coal, wider utilisation of water wheels and powered machinery (mainly in
textile manufacturing) underpinned the dramatic increases in production capacity. The
development of all-metal machine tools in the first two decades of the nineteenth century
facilitated the manufacture of more production machines for manufacturing in other industries.
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The effects spread throughout Western Europe and North America. During this process,
population size positively affected technological progress via the supply of and demand for
innovations, the diffusion of knowledge, the division of labour and the extent of trade.
Urbanised countries benefited more from the industrial revolution because the development of
new technologies is easier in densely populated areas, the main reason being that knowledge
spreads more easily in cities, the division of labour is easier in thick labour markets and
exchange and trade are more easily established. This is still true today, as Glaeser et al. (1992)
demonstrated for US cities.

During the second part of the Industrial Revolution, the importance of human capital for
technological development and subsequent technology diffusion became more important.
Human capital positively affected technological progress, and educated individuals had a
comparative advantage in adopting and advancing new technologies (Acemoglu, 2002).
Population scale was still beneficial. From 1850 onwards, output grew faster than the
population. The increase in the rate of technological progress, in turn, increased the demand for
human capital—and human capital is what permits individuals to better cope with changes in
the technological environment (Nelson and Phelps, 1966). The introduction of new technologies
is therefore skill-biased in the short-run, and the nature of the technology is skill-biased or skill-
saving in the long run. Acemoglu (2009, p. 870) argues that “the first phase of the Industrial
Revolution was followed by the production of yet newer technologies, more complex
organisations, greater reliance on skills and human capital in the production process, and
increasing globalisation of the world economy. By the second half of the nineteenth century,
Western Europe had reached unprecedented growth levels.”

The rise in demand for human capital in the second phase of industrialisation induced
parents to get less children but pay more attention to them (Mokyr, 1993). The rise in income
along with the rise in the potential return to human capital generated an income and substitution
effect. The income effect tells us that there is more income to spend on children, which
increases the quality and length of the investment. The substitution effect implies that the
opportunity cost of raising children increases, and that the potential return to investment in
children’s human capital increases. The substitution effect dominates from about 1900 onwards,
and fertility rates decline permanently. The economy converged to a steady state in which
output per capita could grow at a positive rate, and population growth was only moderate
(Kremer, 1993).

When around 1900 electricity arrived as the new general-purpose technology (GPT), smart
people clustered in cities to gain from spatial knowledge spillovers in developing new
applications. The concentration of economic activity in large industrial cities continued until
about World War 11, after which technology diffusion dominated the gains from spillovers, and
the absorption and use of the technology led to scattering of economic activity. Industrial plants
were moved outside cities to battle the cost of congestion in urban areas. This accompanied the
increased use of road traffic instead of transportation using water and railways. Using trucks
instead of boats and trains reduced the need for locating in a city centre, where expensive
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infrastructure is located. In the 1960s cities were declining, and only in the late 1970s, with the
arrival of the new cluster of information and communication technology (ICT), did cities regain
economic importance (Desmet and Rossi-Hansberg, 2009). Currently, spatial knowledge
spillovers to develop computer technology further concentrate economic activity in large cities
with abundant human capital, but there seems also a trend (strengthened by communication
technology) to spread economic activity across space. Clearly this tendency to concentrate or
spread depends on the way in which ICT is used. Technology development is dominant in large
agglomerations, while application of the technology is more important when scattering across
space is observed (loannides et al., 2008).

Note also that human capital clustering in cities is no coincidence. Even after huge shocks,
economic activity tends to cluster again at the same location. Davis and Weinstein (2002) and
Brakman et al. (2004) show that cities that were heavily bombed in World War 11 went through
a negative shock in size and economic growth. This shock turns out to be only temporary in
nature, since Japanese and German cities were rebuilt and back on their pre-war growth path
quite quickly. This recovery was due to both first nature advantages (such as waterways and
fertile soil) and increasing returns. Especially for Japan, Davis and Weinstein (2002) find that

specific economic activity returned to the cities in which they were situated before the war.

Cities

From 1500 onward, a very rapid development of cities took place in the Netherlands. Around
1500, the level of urbanisation in the Netherlands was close to the European average; by 1700,
however, the Netherlands was the most heavily urbanised country in Europe, some 45 (29)
percent of its population living in cities with over 5,000 (20,000) citizens (Bairoch, 1988). After
that, it fluctuates around this figure until 1860. This early urbanisation and its persistence were
driven mainly by the development of Amsterdam, Rotterdam, Leiden and (to a lesser extent) the
Hague, which together grew from 15,000 people in 1500 to as many as 300,000 inhabitants
(120,000 of which resided in Amsterdam) by 1700. Until 1700, the urban population in the
Netherlands was equal to the urban population in the UK, despite the fact that the population of
the UK was three times as large. This early urbanisation in the western part of the country
masks the decline of several other cities in the period 1700-1850, when Amsterdam saw its
population rise to 220,000 in 1800. Economic activity concentrated around Amsterdam,
Rotterdam and Leiden (De Vries, 1984).

The rapid growth of these cities could be attributed greatly to the role of the Netherlands as
traders and intermediaries for Europe, carrying out a substantial part of European trade. The
limits of Dutch city growth were mainly caused by the Dutch East India Company, which
recruited young men from especially Amsterdam and Rotterdam, many of whom died during
their trips to the East. Part of this trend was countered by immigration and recruitment of young
men from the countryside. Another hindrance to the growth of Dutch cities can be attributed to
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Britain’s taking over the role of world leader, which adversely affected economic development
in the Netherlands. Only from 1850 onwards did urbanisation increase, to 45 percent in 1900.

The Netherlands was the first European country to increase output per capita. The main
reason, according to Bradford De Long and Shleifer (1993), is that the Netherlands had been a
free country with either a feudal, constitutional or republican regime before the Industrial
Revolution. They argue that “England and the Netherlands made revolutions, threw off proto-
absolutisms, and under their constitutional and limited governments dominated the European
economy in the century before the industrial revolution”. By 1700, Dutch income per capita was
70 percent higher than that of the UK (number two on the list of then-advanced countries).
Already 60 percent of the population was employed in manufacturing and services. Even the
agricultural sector was highly specialised and internationally oriented. The textile industry was
a significant source of income, together with the dairy product industry, sugar refining,
shipbuilding and fisheries. The service sector had developed large-scale international
transactions in banking, insurance, shipping and warehousing.®

Rapid technological progress, military power (especially a strong navy) and favourable
institutions made it possible for the British to take over and monopolise dominance in world
trade. By 1890, leadership went to the US as a result of technological advancements, major
investment efforts, rapid population growth (both fertility and immigration) and the creation of
a vast internal market economy. The early development in the Netherlands can be attributed to
the independence of the local populations, which acted rather autonomously and were wealthy.
This kept the Netherlands from falling into the reign of absolutism that struck the rest of Europe
with the Habsburgs and Bourbons, devastating the development of human capital and economic
performance. The Dutch revolt of the sixteenth century preceded the explosion of economic
growth in the Netherlands in the seventeenth century. A substantial part of the skilled
population of Antwerp fled to Amsterdam to escape the Spanish taxation and the Inquisition.

Figure 2.1 shows GDP per capita in the period 1820-2006 in the Netherlands, the UK and
the US. Since 1870, a line representing the average of the GDPs per capita for Austria,
Belgium, Denmark, Finland, France, Germany, Italy, the Netherlands, Norway, Sweden,
Switzerland and the UK has been added (W-12). The figure shows that, until 1850, GDP per
capita was highest in the Netherlands, followed by a fifty-year dominance of the UK. From the
turn of the century onwards, the US took over the lead in terms of GDP per capita. Its
leadership has been undisputed since World War 11, although the gap with the Western
European countries including the Netherlands has been partly closed; in 1950, Dutch GDP per
capita was about 50 percent of US GDP per capita; since 1970, it is stable at about 75 percent.
Although the UK and the US took leadership over from the Dutch as world traders, GDP per
capita in the Netherlands has persistently been in the worldwide top-15, regardless of the

different measurement issues involved in documenting income.

8 De Economist, vol. 148, no.4 provides an excellent historical overview of the economic development of the Netherlands.
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Source: Groningen Growth and Development Centre (http://www.ggdc.net).

Human capital

Human capital is crucial for economic development. By 1850, literacy rates in the Netherlands
were already as high as 89 percent. A comparison of literacy rates across 102 EU regions at that
time reveals that the average literacy rate in Europe was only 63 percent. Early investments in
human capital (expressed by higher education outcomes of the average person in a group or
community) have also had an impact on current social relations and social climate in
communities, neighbourhoods and cities. This has led to higher levels of trust among citizens,
which boosts the attractiveness of the Dutch place of business and investments in education and
innovation (see Akcomak and Ter Weel, 2009 and Ak¢omak et al., 2010).

Ever since the invention of the microscope in 1595, the Netherlands has a long history in
science. The average age of the five oldest Dutch universities is higher than that of other
regions in Europe: over 400 years, compared to approximately 350 years for Europe. In terms
of top scientists, the Netherlands has done relatively well. Figure 2.2 shows the number of
Nobel Prizes in any field after 1950 per million inhabitants in 1970 and relative to GDP in
1970.° On both scales the Netherlands ranks 11th, which positions the Netherlands nicely
within the foremost group of research countries. Figure 2.3 first shows the world rankings of
Dutch researchers in 19 academic fields of study (blue dots). The green dots present the share of
citations to Dutch researchers in any of these fields. The information provides an impression of
the scientific areas of comparative advantage of the Netherlands. It turns out that in 12 of the 19

® The information in Figures 2.2 and 2.3 was generously shared by Bruce Weinberg from Ohio State University. See
Weinberg and Galenson (2007) for an analysis of the economic profession and Galenson and Weinberg (2000) for artists.
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fields, the Netherlands is present in the top-ten. In clinical medicine and microbiology, the
Netherlands even ranks fifth. The pattern is similar in terms of the share of citations, as
indicated by the trend line: the higher the rank, the higher the share of Dutch contributions.

Figure 2.2 Nobel Prizes since 1950
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Figure 2.3 Scientific performance in the Netherlands, ranking (1=best) and share of citation of Dutch
scientists
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Another reason why human capital is important for development is that it lowers a population’s
discount rates. Generally, skilled workers live longer and have longer time horizons than
absolutist dictators. This longer time horizon demands increasing security to property and
business activities. Such security is likely to be stronger in the absence of an absolutist regime.
Already in the seventeenth century the Netherlands installed bodies to control property rights in
order to check the power of the executive to tax away property and profits (North, 1981).

For a nation of traders, property rights also meant possibilities for trading with other
countries. When contracts can be written, trade takes off. In this respect the Netherlands
benefited from having a diffuse workforce structure of relatively well-educated people. This
fosters creativity and inventiveness, which helps a country become a technological leader and
specialise in skill-intensive products. Basically, this situation led to specialisation and trading
patterns along the lines of the standard Heckscher-Ohlin framework. In addition, openness has
helped to make a faster demographic transition towards investing more in human capital and

maintaining the pattern of comparative advantage.

Wrapping up: Cities and human capital

Cities bring together people who benefit from each other. This leads to four main insights for
our work.

First, economists and historians have argued that most innovation—and hence economic
growth—takes place in cities (Glaeser et al., 1992). Knowledge creation is strongly determined
by location. Jacobs (1969) argues that interactions between people in cities help them to pick up
and develop ideas and innovate. In fact, without an opportunity to learn from others and thus
improve one’s own productivity, there would be little reason for people to pay high rents just to
work in a city. The easy flow of ideas explains to a great extent how cities survive despite the
high rents. Pred (1966) was among the first studies to show the relation between city growth
and innovation. He found a positive relation between the number of patents and the population
size of the thirty-five largest American cities from 1860 to 1910. Bairoch (1988) showed that
higher population density facilitates interpersonal interactions, and that population diversity
encourages technological change. He also showed that cities are able to bundle educational
activities and foster human capital development.

Second, the attractiveness of a place of business is determined by the attractiveness of cities.
Good governance is important for a place of business. Good governance can be measured with
data collected by the World Bank on executive constraints. This measure captures
institutionalised constraints on the decision-making powers of chief executives. It ranges from
unlimited authority (whereby governments behave flexibly in changing rules and legislation) to
executive parity (essentially, a parliamentary democracy). Correlations between several
historical measures of executive constraints and the extent to which people trust government
institutions and other people in their neighbourhood are strongly positive and significant
(Akcomak and Ter Weel, 2009).
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Third, the creation of human capital through sound education and the utilisation of human
capital in production are crucial for economic success. In this sense there is also a connection
between urban development and human capital formation. For European regions, there is a
significant correlation between the literacy of the population and the rate of urbanisation in the
1850s. Figure 2.4 plots this relationship for 102 European regions. The horizontal axis measures
the literacy rates of the population in a region in percentages; the vertical axis measures the
percentage of the population living in cities over 30,000 inhabitants. Regression analysis using
country fixed effects reveals a positive and significant correlation between these two variables.
For the same regions in Europe there is also a strong and positive correlation between the
number and establishment date of universities and urbanisation.

Figure 2.4 Human capital formation and urban development in European regions
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Source: Akgomak and Ter Weel (2009).

Finally, it is important to note that cities flourish and deteriorate over time. For Amsterdam, this
is nicely illustrated by the index based on the transactions of the buildings on the Herengracht,
one of the main canals in Amsterdam. Since its development, the quality of the buildings on this
canal has been on a constant, high level, which makes the Herengracht a unique sample upon
which to base a long-run house price index. Eichholtz (1997) presents this hedonic price index,
and Figure 2.5 plots a three-year moving average of the index from 1630 onwards. 1629 is set at
100, and the starting point 1630 is the moving average of the period 1629-1631.

Figure 2.5 shows an increase of housing prices for about 150 years from 1630 to about
1780. This corresponds with the rapid urbanisation of the western part of the Netherlands and
especially Amsterdam, which saw its number of inhabitants rise to over 200,000 by 1800. When
Britain took over Dutch leadership in trade, economic prosperity went down and so did the
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index (falling from 285 in 1785 to 74 in 1816). Only in the second half of the nineteenth
century did the index rise again, which is consistent with the developments in the second half of
the Industrial Revolution. The first half of the twentieth century was a period characterised by
crises and wars, which led to a fall of the index. But with the advent of ICT from the 1980s
onwards, the index rose in 2007 to an all-time maximum of 360. The index thus reveals that
when economic revolutions take place and/or new technologies evolve (Dutch leadership,
Industrial Revolution and the ICT revolution), the city of Amsterdam often flourished.

Housing prices in Amsterdam over time: The Herengracht index 1629-2007
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Source: Eichholtz (1997).

Conclusion

This chapter has argued that human capital and cities, complemented with sound institutions,
are crucial for the past economic development of the Dutch economy. Human capital levels
have been high throughout history and science and technology have had a chance to flourish.
The Netherlands was the first country in Europe to urbanise, with the city of Amsterdam being
the point of departure for international trade.

The next step is to explore the importance of human capital and cities in the present world
by investigating the relationship between human capital and cities throughout the Western
world.
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CITIES AND HUMAN CAPITAL

The present: Stylised facts

‘If we could say today what new thing we’ll know tomorrow, then we’d already know them today and they

wouldn’t be new tomorrow. For the purpose of prediction, the fact that we will have for example a

computer fifty times more powerful is more important than the question of how exactly we’ll make them.’

Robert Wright, 2000, Nonzero: The logic of human destiny, p. 195.

3.1

To build scenarios for the future earnings capacity of the Netherlands, we first need to
determine the critical economic relationships behind success. This chapter presents ten stylised
facts on which we build our scenarios. These relate to the three themes we have identified. The
first theme has to do with facts about and correlations between cities and human capital,
because this is core to the scenarios developed in Part Il and it follows directly from the past
drivers of economic success as discussed in Chapter 2. The second theme focuses on facts about
the world economy that influence the Dutch economy: Globalisation and the effects of
developments in other countries are increasingly influencing the Dutch economy. Finally, our
third theme wraps things up, recognising that policy awareness in such an integrated world is
crucial and that policy actions and room for manoeuvring are different than ever before.

Cities and human capital

History has taught us that economic activity is concentrated in cities and that human capital is
important for economic success. The complementarity between cities and human capital enters
economic analysis in several ways. To understand the present relationship between cities and
human capital, we first document the effects of ICT for the economy—for this is the most
prominent change over the last decades.

Fact 1: ICT has changed the way we work

Around 1980, the jobs of secretaries were described in the Occupational Outlook as “relieving
their employers of routine duties so they can work on more important matters. Although most
secretaries type, take shorthand, and deal with callers, the time spent on these duties varies.”
The latest version of the Occupational Outlook includes the following description: “As
technology continues to expand, the role of the secretary has evolved. Office automation and
organisational restructuring have led secretaries to assume a wide range of new responsibilities
once reserved for managerial and professional staff. Many secretaries now provide training and
orientation to new staff, conduct research on the Internet, and learn to operate new office
technologies. However, their core responsibilities have remained much the same — performing
and coordinating an office’s administrative activities and ensuring that information is

disseminated to staff and clients.”
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The driving force behind computerisation is Moore’s law. Since the invention of the integrated
circuit in 1958, the number of transistors that can be placed on an integrated circuit has
increased exponentially, doubling approximately every two years. This trend is continuing.
Several versions of this law hold, with the result that computers provide a complement to, and
substitute for, certain job tasks. This change is not only true for secretaries but for many jobs. In
general, computers seem to have accomplished two things: increased information processing
(information technology) and improved communication possibilities (communication
technology). Varian (2010) provides a nice overview of the impact of computer mediated
transactions. He argues that transaction costs have gone down and that different types of
transactions are possible now. The latest development seems to be cloud computing: “Now
there is a single master copy that can be viewed and edited by all relevant parties, with version
control, check points and document restore built in. All sorts of collaboration, including
collaboration across time and space, have become far easier. Instead of carrying the document
around from collaborator to collaborator, a single master copy of the document can be edited by
all interested parties. By allowing workflow to be reorganized, cloud computing changes
knowledge worker productivity the same way that electricity changed the productivity of
physical labor.” (Varian, 2010, p. 7). Such developments have important consequences for the
division of labour.

Information technology (IT) has changed the way in which processes are organised. Many
routine tasks have been taken over by computers and machines; they will never become tired of
doing the same job repeatedly and endlessly. People are still needed to manage and operate the
computer. The human touch is still needed for creativity and interpersonal contacts. The key
strength of computers lies in the interconnection of these routine tasks. Systems that link up
with each other perfectly can be made much larger and complex. This broadens the scope of the
worker in this process. He does not have to execute all routine tasks; with the aid of the
computer he can execute several tasks simultaneously and is able to run a relatively long
production chain efficiently and autonomously.* Hence, workers generalise and become jacks-
of-all-trade when they benefit from IT and become more autonomous.

Communication technology (CT) facilitates information transmission and improves the right
interpretation of this information. At present, the speed of communication is so fast that sending
and receiving messages occurs nearly simultaneously, which greatly improves the opportunity
to check and double check whether the information is rightly interpreted. Tasks that used to be
highly integrated can now be disconnected and executed by different persons in different places.
For example, the production of cars is cut into pieces, which are executed in many places. This
will produce a very good car only if all activities are neatly geared to one another. This has
changed the way we work in two ways. First, the isolated part of the production process can be

* Another example: Airplanes used to be mechanical machines, with the pilot in charge. Today, the pilot may sit and watch
how the computer executes the whole flight. But even this control function is challenged. The operating system of the
airplane is so complex that it is debatable whether the pilot or the computer is better able to cope with crisis events. Still, the
decision whether or not to fly is taken by human beings.
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executed precisely and efficiently. Secondly, the worker has to communicate much more
intensively, which likely consumes a larger share of his working time. Hence, workers
specialise, with specialisation bound by the cost of communication.

Duranton and Puga (2005) show that changes in production have moved from having a
sectoral orientation to having a functional organisation. From 1977 to 1997, sectoral
specialisation patterns declined in the US, while functional specialisation appeared to be on the
rise. It turns out that while in the 1970s headquarters and production plants were situated
together in the same city, this pattern had changed by the end of the 1990s. In 1997, larger cities
had become specialised in management functions, whereas smaller cities had become
specialised in production. A crucial component of the rise of multi-location firms has been the
growing importance of separate establishments acting as headquarters. The number of stand-
alone headquarters and their employment rose by almost 80 percent between 1960 and 1990.
This trend is consistent with developments in the Netherlands. Many headquarters have been
moving to Amsterdam over the last thirty years, as documented in Chapter 1.

Figure 3.1 Information and communication technology
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Source: Bloom et al. (2009).

These changes in organising work are related to the presence of human capital in cities, but also
are a consequence of ICT. Bloom et al. (2009) show that the organisation of work is determined
by the cost of information acquisition and communication. Figure 3.1 shows their model of
information and communication flows within an organisation of three plants. The CEO on top
of the pyramid has to obtain information from his plant managers. To do this, he uses IT
systems, such as Enterprise Resource Planning (ERP). The workers use computer equipment
(CAD/CAM) to get the relevant information for production. The more advanced the IT system
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works, the more autonomously the plant managers and workers can operate. They obtain all
information in the form of codified instructions. This reduces the need to cluster headquarters
(i.e., CEOs in this figure) next to the plant where production takes place.

The CEO also has to communicate with plant managers and workers. If communication
networks are advanced, plants become more specialised. The costs of communication constrain
the gains of specialisation (Becker and Murphy, 1992). The more specialised plants and
workers become, the stricter the hierarchy will be, because the CEO is now able to give
instructions all the way down to the level of the worker. With sound communication networks,
economic activity can be spread across space. Overall, this reveals the interplay between the
organisation of work and the location of economic activity across space.

Fact 2: ICT has changed urban structure

ICT can have a number of distinct effects on the distribution of economic activity in space. On
the one hand, IT can increase the spatial scope of knowledge spillovers because it is easier for
workers to acquire context that helps them assess information and knowledge from other firms
or about intermediate inputs. This means that IT leads to less demand for face-to-face
interactions in order to complete tasks. This is in line with generalisation of work.
Simultaneously, when CT improves, face-to-face interactions are substituted for virtual
interactions. CT accomplishes this in two ways: it makes distance less of an issue for current
production structures and it strengthens knowledge spillovers among individuals who are
located further apart. This enhances specialisation of work, because tasks can be completed and
communicated more easily. Also the matching of tasks to workers becomes easier. The net
effect of ICT is that local increasing returns, which are important for concentration of economic
activity in space, become less localised when more people across an entire country or across
countries can work on their own or smoothly interact with each other by using new
technologies. This leads to reduced coordination and commuting costs.

loannides et al. (2008)—building on the notion that agglomeration effects are the result of
an externality generated by the amount of human capital and labour employed in the city
(Rossi-Hansberg and Wright, 2007)—show that this effect of ICT implies that local urban
agglomeration effects become less important. ICT leads to less concentration of people and jobs
in a few successful (and larger) cities or urban agglomerations and to more scattering of
economic activity across space. Agents and firms obtain smaller benefits from locating close to
each other, and so they locate more evenly in space in order to economise on land rents (and
other congestion costs). Suggestive cross-country empirical evidence supporting this model
comes from the correlation between Zipf coefficients and a measure of ICT diffusion, in the
case study of loannides et al. (2008) using the number of telephone lines per 1,000 inhabitants
as a measure of ICT diffusion. According to Zipf's law, the growth pattern of cities almost
everywhere follows the power law—the number of cities with populations greater than S is
proportional to 1/S. If cities are plotted according to the log of their population sizes and the log
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of their ranks, a straight line should appear with slope —1. If the slope exceeds 1, cities are more
dispersed than predicted, whereas if the slope is below 1, cities are more even-sized than the
prediction.

Figure 3.2 shows the relationship between Zipf coefficients and ICT diffusion. First, the
negative correlation suggests that the more telephone lines a country has, the more even its city-
size distribution is. This is consistent with the notion of Rossi-Hansberg and Wright (2007) that
improvements in ICT (indicated by the diffusion of telephone lines) lead to smaller local
external effects—and via that channel to smaller cities. Second, the Zipf coefficients range from
—-0.9 to -1.7, which implies that city sizes are more dispersed than we should expect according
to Zipf’s law. This holds in particular for countries like Belgium and the Netherlands with Zipf-
coefficients of respectively —1.7 and -1.6.

Figure 3.2 Zipf coefficients and telephone main lines per 1,000 inhabitants for country-year pairs
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Source: loannides et al. (2008). A lower Zipf-coefficient implies that city sizes are more similar in a country.

Fact 3: Human capital drives long-run urban success

One of the most persistent predictors of urban growth over the last century is the skill level of a
city (Simon and Nardinelli, 2002; Glaeser et al., 1995). Glaeser (2005b) shows the relationship
between percent of the population that is college educated in 1980 and the population growth
between 1980 and 2000 among 150 US metropolitan areas with more than 100,000 residents in
1980. He finds that skills are the best predictor of urban growth over this period. The correlation
coefficient between share of college graduates in 1980 and growth between 1980 and 2000 is 54
percent, which suggests that as the share of the population with college degrees rises by one
percent, the urban growth rate between 1980 and 2000 rises by 1.9 percent. Figure 3.3 shows
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this relationship. The horizontal axis measures the share of college graduates in 1980; the
vertical axis the urban growth rate, 1980-2000.

Glaeser (2005b) describes the relationship between urban success and human capital more
specifically to explain the success of Boston: “The source of Boston’s recent success is not
unknown. Most skilled cities have done well over the past two decades, and Boston in 1980 had
a strong skill base relative to its rustbelt peers like Syracuse and Detroit. Today, Boston is one
of the most educated metropolitan areas of the country. This skill base, which is most strongly
related to the educational history of the region, enabled Boston to become a successful city in
the information age. The Boston region’s dominant industries are now high technology, higher
education and financial services. These industries have done extremely well over the past 20
years and have strengthened Boston’s economy, but Boston’s ability to be a centre for these
sectors was itself a result of its historic commitment to skills.”

Figure 3.3 Urban growth and human capital in the US, 1980-2000
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Source: Glaeser (2005b).

For the Netherlands, there is also a correlation between human capital and urbanisation. Figure
3.4 plots the correlation between the percentage higher-educated workers in 2007 (horizontal
axis) and the growth of the cities with more than 100,000 inhabitants in the period 1988-2007
(vertical axis). This correlation is positive and significant.

Production is also clustered in space. Most firms are located in cities, often next to
competitors. The relationship between firm density and population density is positive and
significant. Figure 3.5 plots this for the Netherlands in 2009. Population density is defined as
the number of people per square kilometre for a municipality, and firm density as the number of
firms per square kilometre. Figure 3.5 shows the firm- and population density for each
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municipality in the Netherlands. In addition, the ten biggest cities contain one-fifth of the

inhabitants and are located on only three percent of the area. Duranton (2007) shows for the US

and France that economic activity is more unevenly distributed over space than population.

Figure 3.4 Urban growth and human capital in the Netherlands in cities with more than 100,000 inhabitants,
1988-2007
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Source: CBS Statline for urban growth and Enquéte Beroepsbevolking (EBB) for the share of higher-educated workers.

Figure 3.5 Firm and population density in the Netherlands, 2009
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Fact 4: New technologies are developed in cities

Related to the ability of a city to reinvent itself —as described by the quote from Glaeser
(2005b) above for reinventing Boston—is the fact that relatively young and new economic
activities are found in densely populated areas. The reason is that early in the life cycle of a city,
research and development (R&D) is important for take-off. R&D is more effective when people
meet and interact because of face-to-face knowledge spillovers. More mature activities move
away from dense areas because all of the benefits from knowledge spillovers have been
explored and it becomes too expensive to locate in dense areas with high land prices. Desmet
and Rossi-Hansberg (2009) show that in the beginning of the twentieth century manufacturing
firms settled together in order to benefit from knowledge spillovers in the development of the
young electricity general-purpose technology (GPT).? Later on, in the period 1970-2000,
electricity matured and manufacturing spread over space. In that period, ICT emerged as a GPT,
which strongly affected services and service activities concentrated in space. Hence, driven by
face-to-face knowledge exchange about ICT, services show agglomeration patterns comparable
to those demonstrated by manufacturing when electricity technology was on the rise.

Next to city size, the ability of cities to change is a predictor for economic success. The most
important Dutch cities have been able to cope with challenges, with a changing economic
environment. The evolution of the four biggest cities in the Netherlands supports this assertion.
These cities—Amsterdam, Rotterdam, The Hague and Utrecht—nhave led the city rankings in
the Netherlands for centuries. Meanwhile, their industry structure has changed dramatically.
Quite recently, the dominant industry in these cities changed from manufacturing and public
utilities (in 1970) into commercial services (nowadays). Similar evidence was collected by
Duranton and Puga (2001) for US and French cities. They distinguish between fast and slow
changes, with rapid location changes of industries across cities (fast), but with cities moving
slowly up and down the urban hierarchy (slow).

As an illustration, Table 3.1 shows the growth of employment in Amsterdam and the rest of
the Netherlands, distinguishing different types of employment. Total employment growth in
both Amsterdam and the Netherlands equals 27 percent between 1993 and 2005. However,
during this period the share of manufacturing in Amsterdam declined by almost 50 percent,
from 12.2 to 7.1 percent, while the share of services rose to 92.8 percent in 2005. For the
Netherlands as a whole, the share of the service sector increased to some 80 percent. This
illustration suggests that relatively new economic activities cluster in cities. Interestingly, the
growth of the service sector in Amsterdam is lower than for the rest of the Netherlands. This is
because it approaches 100 percent, but also because services are increasingly moving to the
city’s periphery. The growth of offices is negative in the city centre, while strongly positive in

2 An important additional reason for economic activity to concentrate in cities during the rise of manufacturing was the need
for inputs. Larger cities have harbours and more advanced railway connections. This is important for bringing in raw
materials and intermediate inputs that are relatively expensive to transport. In the absence of modern trucks, the result is
concentration.
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the suburbs. This suggests that as the services sector becomes mature, the importance of face-
to-face interactions drops.

Employment growth and sector shares in Amsterdam and the Netherlands (%)

Amsterdam The Netherlands
Employment growth 27.2 26.6
Share of manufacturing in 1993 12.2 24.9
Share of manufacturing in 2005 7.1 17.8
Share of services in 1993 87.1 73.3
Share of services in 2005 92.8 80.8

Duranton and Puga (2001) develop the concept of nursery cities. Firms learn about their ideal
production process by trial and error. This process of innovation benefits from generalist
workers and diversified workers which both are drawn to cities. They combine and borrow
inputs and knowledge from different activities and sources. Once an innovation proves
successful, production switches to mass production. For mass production, knowledge spillovers
are less important, so firms relocate to specialised cities where production costs are lower. Their
model and estimates for France show that knowledge flows are not limited by sectors or
industries but spatially bound and brought together in cities. Indeed, Glaeser et al. (1992) show
that knowledge spillovers are not restricted by industry boundaries. Consistent with Jacobs
(1961), they find for 170 relatively large US cities that the most important sources of
knowledge spillovers are external to industries and that cities provide the source of innovation
and growth. In addition, differences in human capital explain differences in outcomes between
cities (Glaeser, 2005a). Gorter and Kok (2009) find similar evidence for a set of Dutch regions.

Glaeser et al. (1992) and Feldman and Audretsch (1999) also address whether specialisation
or generalisation fosters innovation and technology development. It is basically a question of
whether the rate of exchange is enhanced in production environments that are diverse (e.g.,
New York, Amsterdam, London or Tokyo) or in those that are more specialised (e.g., Silicon
Valley, Boston or Eindhoven). Feldman and Audretsch’s study focuses on productive activity
for some industries in relatively large US cities. They find less industry-specific innovation in
cities that are specialised. Glaeser et al. (1992) support this finding by showing that
employment growth has been higher in diversified areas. On the other hand, cities foster human
capital accumulation and excellence (Glaeser and Maré, 2001, and Fact 3 above), which
increases the gains from specialisation (Fact 1).

Fact 5: Cities are drivers of productivity growth
The unevenness of the distribution of production over space is not a coincidence, as was shown
above. Dense areas are more productive. There is a clear relation between productivity and

urbanisation rates, as can be seen in Figure 3.6. The figure plots the population against the
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Gross Metropolitan Product for the US. There is a positive and significant correlation between
these two variables. Successful companies are located in big cities. For example, high rents are
paid for locations in the heart of Manhattan or Amsterdam. High rents are accompanied by high
productivity. Also start-ups flourish in big cities and develop more easily into successful
companies.

Productivity and city size in the US, 2000-2005
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Source: Glaeser and Gottlieb (2009); GMP is Gross Metropolitan Product

This evidence shows that larger cities promote interactions that increase productivity (see also
Combes et al., 2009). This is an important finding, since it stresses the importance of cities in
bundling economic activity and stimulating growth. Glaeser and Saiz (2004) show that educated
cities grow faster than comparable cities with less human capital, which underlines the
importance of cities in economic development (see fact 3 above). They show for the US that
these cities grow faster because they are more productive and able to combine knowledge and
create new ideas. One piece of supportive evidence is that education levels have a positive
impact on future wage- and housing price growth. Workers are only willing to pay more for
their houses if they earn higher wages in educated cities. And firms are willing to pay higher
wages only if their employees are indeed more productive. Note that Florida (2002), indicating
the role of creativity and human capital for economic development, basically points to the same
issue: it is new ideas that matter, and these ideas are mainly developed by creative and educated

people.?

% This role of creativity is overemphasised by Florida. Glaeser (2004) concludes that human capital is more important than
creativity. Marlet and Van Woerkens (2007) confirm Glaeser’s findings for an analysis of the Netherlands.
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3.2 Global developments

There are also developments at the global level that influence the Dutch economy. Here we
discuss the five most prominent facts. The common denominator in these global developments
is that competition has increased over the last several decades. This is due both to new
technological developments and the economic development of new large economies, and to
global political changes moving the power away from Western dominance.

Fact 6: Globalisation increases market size

The international flow of goods, ideas, money and people has increased dramatically over the
last century. People around the globe are more connected to each other than ever before. World
trade as a percentage of income has increased by a factor 15 since 1930 and foreign direct
investment (FDI) has increased dramatically since 1960—uwith an all-time high around the
millennium. Figure 3.7 shows these patterns by presenting two indices. World trade over GDP
is measured on the left-hand vertical axis with 1929=100. FDI net inflows over GDP are
measured on the right-hand vertical with 1961=100. The key lesson from this information is
that powerful incentives exist to connect as many people as possible into trading networks that
make all ideas available to everyone (Jones and Romer, 2010).

Figure 3.7 World trade and foreign direct investment, 1929-2008
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The flow of ideas has become ‘globalised’, with more international teams of workers exploring
new ideas. Being geographically close makes transfers easier, but distance is becoming less
important for the transmission of ideas. At the same time, face-to-face interactions between
people have also become more important, with urbanisation worldwide growing to over 50
percent, and economic growth being realised increasingly in cities. The Internet has of course
also contributed to the increasing size of markets, with information and communication flows
exploding since the 1990s.

For Europe, the integration of markets has had additional stimuli, with the establishment of
the European Internal Market and the introduction of the Euro (the latter making intra-European
trade easier and removing exchange rate uncertainty). The net effects of globalisation and the
developments in Europe have been that markets function better and that the rise in interactions
has improved Dutch per capita income. For the Netherlands—a small open economy with a
highly educated labour force with which to explore ideas—the benefits from increased openness

are relatively large, because it exploits comparative advantages at a larger scale (Chapter 1).

Fact 7: Demand for educated workers outpaces supply

Globalisation and an increased market size have gone hand-in-hand with rising levels of
education and human capital throughout the world. The average enrolment in tertiary education
rose from about 18 percent in 1990 to more than 30 percent in 2007. For the OECD countries,

entry rates exceeded 55 percent in 2007.

Figure 3.8 Convergence in education, position relative to US and annual growth
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The average years of education have also gone up dramatically over the last 50 years, with
advanced economies educating their workers for about 15 years.

Figure 3.9 shows the average years of education for a panel of 90 countries in 1965 relative
to the US (US=1) and the compound average growth rate of the average years of education in
the period up to 2000 (US=0). The figure shows that countries with relatively low levels of
years of education in 1965 grew faster in terms of educational outcomes. Human capital per
worker increased and converged substantially over the last 40 years.

Higher education has also become a more global phenomenon. The Shanghai index
aggregates information to rank countries according to their scientific performance. In 2003,
Shanghai Jiao Tong University began publishing an “Academic Ranking of World
Universities”. It has become the best-known measure of university performance. Figure 3.10
documents countries by their overall rank, which is based on a number of indicators. It is clear
that the US dominates science, with the top-20 universities being American and with about 70
universities among the top 100. Overall, the Netherlands is ranked 10th. What is striking is the
position of China, which is outperforming countries such as France on this index. Other Asian
countries are also doing well and seem to be close to the level of the Western universities.

Shanghai ranking of universities
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Source: Adapted from Aghion et al. (2009) and http://www.webometrics.info/.

International trade theory (the Heckscher-Ohlin model) predicts that rising international trade—
as documented in Fact 6—will lower the demand for skilled workers in countries with a
comparative advantage in unskilled production. This prediction runs counter to the evidence
presented in figures 3.9 and 3.10, which show that countries abounding in unskilled workers,
such as China, invest a lot in human capital. Liu et al. (2010) investigate the returns to
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education in six Chinese regions in the period 1990-2000. They find that the educational
composition of the Urban Chinese labour force has changed considerably. Table 3.2 shows this
educational composition in 1990, 1995 and 2000. From 1990, the share of workers with high
levels of education almost doubled from 13.3 percent to 25.0 percent. At the same time, the
shares of workers with low levels of education plummeted, while the share of workers with

medium levels of education showed the least action.

Table 3.2 Educational composition of the urban Chinese labour force (shares of workers)

1990 1995 2000
Low-level education 48.4 38.4 32.0
Medium-level education 38.3 41.5 43.0
High-level education 13.3 20.1 25.0

Source: Liu et al. (2010, Table 4).

Simultaneously, the average returns to education in China also increased. This is consistent with
the worldwide rise in the supply of skilled or educated workers that has accompanied increasing
returns to human capital. At present, the worldwide demand for skilled workers outpaces its
supply (Goldin and Katz, 2008).* For China, Liu et al. (2010) conclude that institutional
developments and technological change have fostered the rising returns to education. In
particular, they find that the institutional transition towards a more market-oriented system has
caused wages to increasingly reflect differences in productivity between workers. Moreover,
Chinese workers have gained from specialising in high-rent sectors, and trade liberalisation hurt
high-educated workers in the late 1990s (although this effect was compensated by technological
change).

Fact 8: The world income distribution has narrowed, a bit

The world income distribution has narrowed since 1970. This fact is based on population-
weighted data and within-country information about income compiled by Sala-i-Martin (2006).°
This is a new method of measuring income distribution, whereas previous studies made use of
observations by country only. The estimates of the world income distribution are based on
within-country variation in income and population for a set of 139 countries. Figure 3.11 shows
the world income distribution in 1970 and 2000. The distribution shifts to the right, implying

4 Returns to human capital can be measured in two ways. The private returns are made up of the costs and benefits to the
individual, and are net of any transfers from the state and any taxes paid. These private returns, estimated for a variety of
Western economies, are somewhere between 5 and 15 percent, depending on the country, heterogeneity of the population,
period of analysis, estimation method and control variables. The social returns to education are defined to highlight any
externalities or spillover effects, and include transfers and taxes. For Western economies, the social and private returns are
about equal in the short run, which implies that investments in education are more or less optimal. In the long run, an
increase in the average educational level of the workforce also induces investment in new knowledge, driving up the long-
run social rate of return to education above the long-run private rate.

® The raw data can be found at http://www.columbia.edu/~xs23/papers/worldistribution/Data/.
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that the incomes of the majority of the world’s citizens have increased since 1970. The
horizontal axis measures the log of the income in 1970 and 2000, and the vertical axis the
number of people at each level of income (x1,000). The Gini coefficient to measure inequality
has decreased by 2.4 percent over this period. In addition, the 90th-10th percentile difference in
the distribution of world income has come down by 9.3 percent over the same period. Hence,
the rise in average prosperity has become more equally distributed over time. The conclusion
that can be drawn from this development is that more and more people have become connected
to the global economy and seem to benefit from it.

Countries moving up the prosperity ladder the fastest between 1970 and 2000 are almost all
Asian: China, Korea, Singapore, Thailand, Malaysia and Indonesia are among the top-ten
growth economies. In Europe, only Ireland (and to a lesser extent, Luxembourg and Portugal)
showed a remarkable increase in GDP per capita over the same period. India and Brazil have
grown at a much slower pace: on average, about two percent annually, whereas GDP per capita
in China grew on average by more than seven percent annually. This is consistent with the

increase in human capital and university performance in China discussed above.

Figure 3.10 The world income distribution in 1970 and 2000
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Source: Own calculations based on Sala-i-Martin (2006).

Finally, the income distribution of the Netherlands is plotted on the right-hand vertical axis of
Figure 3.10. This picture shows our position in the income distribution, and reveals that we
belong to the richest group of countries. Over this period of thirty years we have become richer
on average, but inequality within the Netherlands seems to have increased as well.

With the rise of new economies, finding out the extent to which they will compete directly

with Western economies in the next decades is highly relevant.
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Figure 3.11 plots the global income distribution in 1980, ignoring inequality within countries.
Each individual is assigned the per capita income of his country. The vertical axis measures real
GDP per capita in 2000 US Dollars. The horizontal axis is the fraction of the global population.
Each country is presented by a rectangle with height equal to GDP per capital and width
representing the fraction of the total population relative to the world’s population. Countries are
sorted by per capita incomes, such that the left-hand side of the picture depicts the richest
countries. Five countries are highlighted: Japan and the US as the dominant contemporary
economic powers; China and India as the largest upcoming economies; and the Netherlands.
Japan and the US are relatively large and rich economies in 1980; China and India are large and
poor at that time. Figure 3.12 plots the same series, but now for 2000. The main difference is
that rich countries have grown richer and that China has made a giant leap forward in terms of
per capita income. India seems to be lagging. Trade liberalisation and technological change are
behind the leftward shift of China in Figure 3.12.

Leamer (2007) distils three messages from these pictures. First, full equalisation of per
capita incomes is unlikely to happen in the next decades. Much of the differences in income are
due to the fact that the Western economies are performing different tasks than the economies of
developing countries are. Equalisation can only take place between identical tasks, and the
Western economies have an advantage of specialising in the more advanced tasks. Second,
trade liberalisation has increased the global pool of unskilled labour more than the pool of
skilled labour. This pushes down the per capita income in developing countries because they
have an advantage in unskilled labour.
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Figure 3.12 The global labour pool in 2000
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This is true for China, even considering the massive absolute number of high-skilled workers.
International trade and specialisation is about comparative advantage, not absolute advantage.
Third, the mobility of ideas has led to different domains of competition or to specialisation
within global supply chains. Inside manufacturing there is a segment of footloose mundane
labour-intensive work, and a set of innovative and capital-intensive activities that are firmly
rooted in cities and complemented by human capital. The footloose standardised products are
described in blueprints, and production can be easily inspected to determine quality. This type
of production is contestable and takes place in global competitive markets, which control prices
and wages. The innovative work that occurs depends on location and the availability of human
capital. This type of work is not contestable because the knowledge is embodied in people who
benefit from direct interactions (Glaeser et al., 1992 and Griffith et al., 2007).

Fact 9: The economic and political landscape moves away from Western
dominance

Developing countries have become more powerful, not only in terms of income, as we saw in
Asian GDP per capita growth figures, but also politically. As an illustration, in the period 1986-
1995, the number of times a veto was cast in the UN Security Council was 37, 35 of which were
cast by three developed countries: Britain (8), France (3) and the US (24). In the period 1996-
2008, of the 19 vetoes cast, four were cast by China, three by Russia and 12 by the US.
Developing countries have organised themselves in clubs and committees outside the traditional
international community of the developed world. The power of OPEC is longstanding and well
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known; the influence of China has been increasing over the last decades. Other examples of the
changing power of nations include the recent enlargement of the G7 to G20 to tackle the
economic crisis, and the Copenhagen negotiations between the US, China, India and Brazil
about measures to reduce CO, emissions.

In 1980, over 70 percent of world income was earned in the US, Japan and the countries of
the EU-15, and only 4 percent in Brazil, India and China (also known as the BRIC countries). In
twenty-five years’ time, the share of BRIC countries has more than doubled to 9 percent,
whereas the US, Japan and the EU-15 have lost some of their income share. Other countries are
also growing, and there has been a particular focus on the development of Asia. Especially the
countries in Southeast Asia are rapidly developing into modern economies. They will continue
to grow because of rising labour force participation rates, the shift from low- to more
productivity activities, a continued increase in the educational level of the labour force, and
other improvements in the quality of their output. This makes these economies competitors and
serious players in the international political and economic arena.

These changes in the economic and political spectrum could easily lead to economic
conflicts. Protectionism is one outcome of such a conflict, and in the wake of the current
economic crisis, many measures have been taken that violate international agreements.
Measures of harmful trading patterns indicate an increase in murky protectionism.® Most of the
measures have been taken against China and the US, which are also the countries imposing
most measures on others. Still, increased globalisation is the rule rather than the exception, and
changing political windows have not stopped this train. Quite the reverse, trade has increased
substantially since World War 11, as Figure 3.7 shows. And, even more important, from an
economic point of view, economic development fosters institutional development and
openness—which in turn increase competition (Leamer, 2007).

Fact 10: Western economies specialise in high-end manufacturing and
services

Rich countries have a lower share of primary production in GDP. Countries with more skilled
workers focus on the production of goods and services that require high-value added
intermediate inputs, while countries with more unskilled workers specialise in primary
production. For example, Feenstra and Wei (2009) found out that China’s exports in textiles
comprise about one-third of total exports. Its imports are concentrated in high-quality
machinery and electronics (23 percent).

Behind this division of work are a number of developments. First, as a result of
technological change, products have become more complex over time. This complexity
demands more skilled workers to do the complex work. Since Western economies have a
comparative advantage in skilled work, they specialise in these tasks. Second, complex work is

® See http://www.voxeu.org/index.php?g=node/3199 for more details.
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done at the beginning of the supply chain and towards the end of it. Towards the end,
production is more vulnerable to mistakes (if it goes wrong there, all previous work is obsolete).
Hence, Western economies have specialised in complex processes in the beginning (design) and
towards the end of the supply chain. A Dutch example is the production of Senseo, the coffee
machine developed by Douwe Egberts and Philips. The technique is important, but
breakthroughs were the design of the machine, the at-home one-cup-at-a-time system and the
coffee with cream layer. The well-designed branding campaign made people actually buy these
machines and the coffee pads. Third, complex work is hard to offshore to low-wage countries,
as it is not “contestable” (Leamer, 2007, and Fact 8). As the above numbers suggest, China
specialises in textiles and early-stage industrial production. In the Netherlands, the textile
industry uses their inputs to make more complex products. For example, Ten Cate externalises
(outsources) production and end-marketing, but keeps the innovation in technology and the cost
processes internal. The company split up its value chain in order to survive in the long term.’

These three developments have shifted the Dutch economy away from manufacturing
towards complex manufacturing and tradable services such as design, finance, sales and
marketing. Figure 3.13 shows the internationalisation of the service economy. Each series is
expressed as an index with 1975=100. There is rapid growth in exports, with the most growth in
other commercial services (OCS) trade. The service sector has grown faster than the goods
sector, and trade growth outstrips growth in value added.

Growth in trade and production of goods and services, current US$

index 1975=100

1500 +
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—
500 +
——/
O T T T T T T
1975 1980 1985 1990 1995 2000 2005
Services, exports — Goods, exports
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Source: World Development Indicators.

’ Source: http://www.tencate.com/smartsite.dws?id=4142.
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Since the indexes are graphed on a log scale, the rising gap between the export and value-added
index indicates that the ratio of trade to value added is rising. A natural interpretation is that

both goods and services are becoming more tradable over time.

Policy awareness

Globalisation tends to make the world flat, in the sense that differences across countries are
utilised to produce efficiently. Location still matters, however, and countries are unique because
of institutional differences, differences in policy towards attracting economic activity,
differences in labour-market policies and because of productive local knowledge spillovers. For
example, a reduction of profit taxes in one country is likely to attract economic activity at the
expense of the others. But, even if Ireland were to reduce its taxes to zero, few Dutch firms
would shift their activities to Ireland. Apparently, being in the core of Europe and having access
to a diverse and highly skilled labour market is more attractive—as firms benefit from
knowledge spillovers, economies of scale and other firms in their neighbourhood. Also on the
demand side there are reasons to stay in the Netherlands—because of the access to markets
where the products are sold. So, the world has become flatter, but not flat. Size still matters:
free trade creates opportunities to grasp the benefits from clustering and still be able to serve
distant markets.

Globalisation has increased uncertainty. The world has become more unpredictable, and
changes occur more suddenly. The current worldwide economic and financial crisis is a good
example of, on the one hand, smoothing of risk and uncertainty leading to what some have
labelled the “great moderation” (see CPB, 2009, for an overview), but on the other hand,
correlated risks and contagion resulting in almost complete meltdowns of the global economy in
the case of mistakes. In addition, small differences in inputs between countries could lead to
large differences in outcomes because it is easier to move economic activity around the globe—
with differences in human capital becoming less important, and access to worldwide networks
improving.

For policymakers, this means that good policies to maintain the country’s attraction as a
place of business (or to create conditions leading to this) are crucial in order to compete in an
integrated world. The stimulation of knowledge creation and innovation puts the Netherlands in
the right part of the production chain—and fostering education- and labour-market flexibility
will have a large payoff when uncertainty is higher. This also means that bad policies will be
punished harshly. With increased capital and labour mobility, economic activity is more
footloose than it was thirty years ago. This does not require more policy, but rather good policy
measures to accommodate volatility and uncertainty.
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4 The future: Trends and counter forces

‘Humanity finds itself, once again, at a crossroad between a dying old order and the rise of a new age.
Revolutionary new technologies are forcing a fundamental change in our spatial and temporal
consciousness.’

Jeremy Rifkin, 2004, The European Dream: How Europe’s Vision of the Future is Quietly Eclipsing the

American Dream, p. 181.

This chapter explores the future. Rifkin (2004) presents the future of Europe as a dream worth
living for in his book, The European Dream: How Europe’s Vision of the Future is Quietly
Eclipsing the American Dream. The Dutch side of Rifkin’s European dream fits neatly into his
picture of openness and interactions with people all over the world. A small open economy will
benefit from new globalising technologies, such as further developments of information and
communication technology (ICT), which further compress space and time. The strength of the
Dutch has always been to be globally connected without a loss of their sense of cultural identity
and locality. The Netherlands finds its freedom in relationships, and not so much in autonomy,
which is beneficial in a network society where both physical and virtual trading relations arise.
This is true because of the relatively small size of the country (which compels openness), and
because of the comparative advantage of having a workforce of smart people (who long for
interaction). At the same time, these smart people will cluster together in cities, where
interactions lead to innovation and productivity growth.

This chapter explores the future by observing trends in how production processes take place
and where and how—in the chain from raw materials to final products—money can be earned.
We also show trends on the structure of the production location and how people will interact to
get things done both physically and in an integrated world economy.

4.1 Technological change

Technological change in the long run (i.e., in the period of thirty years up to 2040) is best
described in terms of general-purpose technologies (GPTs). The arrival of these GPTs is
unknown, but when they arrive society will change fundamentally (Bresnahan and Trajtenberg,
1995 and Helpman, 1998). Here we describe the consequences of future developments in ICT
(the current GPT) and what happens with the possible arrival of a new one, probably in the form
of bio- and nanotechnology.

411 Further developments in ICT

ICT is the current GPT driving performance improvements in society at large. After the major
improvements in the capacity of semiconductors (see the discussion of Moore’s law in Chapter
1, and Facts 1 and 2 in Chapter 3), which led to a massive increase in the capacity and speed of
computers to store and process data, there has been a trend towards the physical integration of
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electronic functions in existing- and new equipment. This makes all kinds of equipment more
handy and efficient in use, more user-friendly, and also more energy-friendly. It also opens
avenues for new computer technology to develop electronic material at the sub-micron level
that can interact with tiny matter and cells, even including live cells. As yet, these new
developments are clearly in their infancy, and subject to a lot of research, but these mainly
technologically driven developments are important because they show that the technological
trajectory extends further to other areas. Cheap communication comes with developments in the
field of optical fibres, which allow for the transmission of digital signals without loss of energy.
At the same time, standards for communication networks will harmonise around the world to
increase connectivity and create a global 24/7 economy. Combined with more powerful IT and
the strong expansion of the bandwidth of communication channels, this allows for the
development of a worldwide communication network in which information and communication
goods can be supplied at minimal variable cost. Soete and Ter Weel (2005) present a series of
papers with a more elaborate overview of the current and future developments in ICT. Varian
(2010) reviews the several ways in which ICT has facilitated transactions.

The trend in ICT is such that it makes physical presence less important. Cities will become
smaller because of advanced communication technology substituting for face-to-face contact.
Improved information technologies make production processes and workers more autonomous.
This induces the splitting up of headquarters and production plants at different locations.
Concentration in dense cities becomes less important. At the same time, further improvements
in ICT influence the division of labour and tasks. On the one hand, better communication
technologies reduce to costs of coordination and communication, and lead to further
specialisation of work. Together with the decreased need to cluster, virtual communication
between specialists all over the world becomes possible. On the other hand, improvements in
information technology reduce the need to ask for specialist help and input. When instructions
are in one-syllable words, people can produce on their own. This increases autonomy. Together
with the trend to spread, workers become less dependent on fellow workers, in terms of both
tasks and face-to-face interactions.

The arrival of a new GPT

GPTs appear rarely, and they change society profoundly over a long period of time. They affect
the production of goods and services, the innovation of new products, the organisation of firms
and the lifestyles of consumers. Previous examples include the steam engine, which took off
around 1850, and electricity, which started to replace steam power around 1910.

GPTs share three major characteristics.® First, a GPT is pervasive, because it can be found in
a large variety of applications in many different parts of the economy. This characteristic
explains why electricity is a GPT and a light bulb is not. Both can be found at many places, but
only electricity has a large variety of applications. Second, a GPT improves substantially over

8 See Aubert et al. (2006), Bresnahan et al. (2002), Caroli and Van Reenen (2001), Harris (1998), Helpman (1998), Hobijn
and Comin (2004) and Jovanovic and Rousseau (2005).
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time, which lowers its costs and contributes to its pervasiveness. The increase in computing
power of the microchip is a prominent example. And thirdly, a GPT spawns many
complementary technological and organisational innovations, as the evolution of the Internet
shows. Helpman and Trajtenberg (1998a and 1998b) provide the economics behind the
development and diffusion of GPTs in more detail.

GPTs affect the organisation of work and the agglomeration of economic activity in cities.
Examples abound of the impact of a GPT on organisations. The use of electric motors meant
that different engines in a plant could run independently, which increased flexibility in plant
design. ICT has deeply changed logistics, factory lay out, etc. The impact on agglomeration
mainly runs through the need for face-to-face contacts in the early phases of a GPT. Desmet and
Rossi-Hansberg (2009) show that in the beginning of the twentieth century manufacturing firms
settled together to benefit from knowledge spillovers in the development of the young
electricity GPT. Later on, in 1970-2000, electricity matured and manufacturing spread over
space. During that period, ICT emerged as a GPT, and strongly affected services and service
activities concentrated in space. Hence, driven by face-to-face knowledge exchange about ICT,
services show comparable agglomeration patterns as manufacturing did when electricity came
up. Gaspar and Glaeser (1998) report a complementary relationship between ICT and face-to-
face interactions in the 1970s and 1980s in the US. Venables (2001) shows that this relationship
is particularly present in production processes involving skilled activities; low-skilled work is
moving to cheaper places (the standardised nature of the work implies that it hardly benefits
from face-to-face interactions). Glaeser (2010) addresses the paradox of the death of distance
and the tendency of people to gather together in cities in his CPB lecture. His argument is that
the triumph of this urban paradox is mainly the result of knowledge spillovers.

The future arrival of a new GPT represents a major uncertainty. Bio- and nanotechnology
are the foremost candidates for a new GPT. Manifestation of this GPT would entail the so-
called Bits, Atoms, Nano and Genes (BANG) revolution. Some preliminary empirical evidence
underscores this development. Youtie et al. (2008) show that patenting characteristics of
nanotechnology resemble those of information technology—and even that nanotechnology
patents are significantly more general than IT patents are.

When a new GPT emerges in the coming decades, it may manifest itself in different ways. It
may be primarily science-based, in the sense that universities develop new technologies, which
spin off to the market. Or it may develop towards a more application-based phase, where large
firms require extensive laboratories and test sites to innovate in the new technological fields. If
it arrives, economic activity will become more clustered and cities become more important.
However, it is also possible that the BANG revolution takes longer to occur—thus, after our
thirty-year window, due to the sheer complexity of the technology and the long time needed by
GPTs to mature. In that case, ICT would remain the world’s dominant GPT for quite some time

and economic activity is likely to scatter across space.
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World economy

Traditional trade theory compares sectors across countries in order to determine the
competitiveness of nations. The results of such exercises are comparative advantages of some
sectors over others. This has been the standard since David Ricardo developed the concept in
his On the Principles of Political Economy and Taxation (Ricardo, 1817). Economic predictions
from such analyses worked out relatively well, and policymakers were able to identify rising
and falling sectors in short- and medium-term analyses. In addition, lower trade costs as a result
of better technology and the opening up of many countries after World War 11 exaggerated the
existing patterns of comparative advantage (Baldwin, 2009). The relatively clear prediction of
winners and losers has been inviting for policymakers to pick and support the winners.
Sometimes these strategies of selecting firms, sectors and/or key areas have been successful.
Singapore and South Korea are examples of countries in which clear development plans have
put these countries on the economic map. Within countries, the selection of key areas based on
computations of comparative advantage has also been a popular strategy.

But times are changing, and this model of trade based on comparative advantages of sectors
and the abundance of production factors is changing as a result of technological change in the
area of ICT. Grossman and Rossi-Hansberg (2006, pp. 59-60) articulate this change as follows:
“our understanding of the effects of international integration on prices, production patterns, and
factor income comes primarily from analysing models in which goods — sometimes used as
intermediate inputs, but often serving final consumer demand — are produced entirely in one
location. But times are a-changin’. Revolutionary progress in communication and information
technologies has enabled an historic (and ongoing) break-up of the production process.
Countries like England and Portugal still produce some goods from start to finish, but
increasingly they participate in global supply chains in which the many tasks required to
manufacture complex industrial goods (or, increasingly, to provide knowledge-intensive
services) are performed in several, disparate locations. To better understand the implications of
these trends, we need a new paradigm for studying international trade that emphasises not only
the exchange of complete goods, but also trade in specific tasks.”

From trade in goods to trade in tasks

Measuring trade in tasks is very difficult because from the current statistics it is impossible to
observe this miniaturisation. Nevertheless, an indicator of trade in tasks is trade in intermediate
inputs. Grossman and Rossi-Hansberg (2006 and 2008) calculated the estimated share of
imported inputs in total inputs used by all goods-producing sectors in the US and the estimated
share of imported inputs in the gross output of those sectors. They show that trade in
intermediate inputs has increased steadily over a period of almost three decades, with an
acceleration in the last ten years. For other countries there are no detailed time series available.
Trade in intermediates in both goods and services is, however, high.
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Fact 6 in Chapter 3 already shows that world trade has increased dramatically. Currently, trade
in intermediates represents 55 percent of trade in goods and 73 percent of trade in services in
OECD countries. This suggests that world trade flows are mainly comprised of inputs rather
than final consumption goods or services. Services that are intermediate inputs account for
about 75 percent of total trade in services (Miroudot et al., 2009). Also shown in Fact 6 in
Chapter 3, is the massive rise of foreign direct investment (FDI), as emphasised by Helpman
(2006) and Bergstrand and Egger (2008). Over the last ten years, FDI has almost doubled as
compared to trade, with this ratio increasing from 0.48 in 1995 to 0.86 in 2005.

Figure 4.1 Share in world intermediate goods trade in 2006
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Source: Miroudot et al. (2009).

What is interesting about this development is that not only OECD countries, but also non-
OECD countries, have seen a change in their patterns of trade. Figure 4.1 presents regions’
shares in world intermediate trade (imports and exports) by industry. Each sector is captured by
one axis on the radargram. It gives a more detailed overview of the specialisation patterns in
Asia, Europe and North and Latin America. Intra-EU trade is excluded, which explains why
Europe is the largest trader in intermediates in so few industries of the radargrams. The fact that
stands out most is the specialisation of Asian countries in the two industries ‘Radio, TV and
communications equipment’ and ‘Chemical products’. In addition, Latin American countries
trade most in “Wood, publishing and printing” and ‘Rubber and plastic products’. The high
shares of Asia and Latin America, not only in exports but also in imports of intermediate goods
in these industries, point to the importance of intra-regional production networks.

Figure 4.2 shows regions’ shares in world intermediate services trade. Europe is the largest

importer of intermediate services in almost all service industries. This process of trade in
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intermediates has been enhanced by developments in ICT and trade liberalisation (Baldwin and
Martin, 1999). Total trade in services increased dramatically as shown in Figure 3.13. Also
Latin America and Asia seem to be trading services.

Share in world intermediate services trade in 2006

Construction

Other services

Finance

Europe Asia ===North America ====Latin America

Source: Miroudot et al. (2009).

There are two possible future trends in trade in intermediates. First, it could continue, leading to
worldwide specialisation of production and further increases in trade. With respect to Europe,
this implies a continuation of the specialisation pattern in Figure 4.2 with an emphasis on
business services and high-end services, which are traded globally. The North-American
economies and Japan will combine services and manufacturing to innovate at the top end of the
services and manufacturing markets. Upcoming economies in Asia and South-America (for
which no data are available) specialise in manufacturing, and trade their intermediate inputs
with Western countries. Improvements in communication technology will boost this process
further because CT makes coordination cheaper and specialisation more efficient. Although this
reduces the chance of mistakes the quality remains as high as the weakest link.

Second, this pattern of trade could become less popular because of technological change or
global tensions. Upcoming economies could become more powerful and protect their own
markets. In this case, European countries focus on producing local varieties in both services and
high-end manufacturing. The US and Japan will do the same. Upcoming economies will
produce more for their local markets, which demand less-advanced products. Patterns of
regional specialisation may occur, but trade will be limited. This trend towards autonomy is
boosted when complexity and liability become too high; it becomes more efficient to produce in

close vicinity or even in-house. In addition, when information technologies become relatively
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more efficient relative to communication technology, it pays to have one worker and one firm

do many tasks.

Two examples

In Barbie and the World Economy (1996), LA Times journalist Rone Tempest describes the
global process for producing a Barbie Doll.? The doll is designed in Mattel’s headquarters in
California. The plastic pellets that are used to produce Barbie’s body are made in Taiwan, by
refining oil into ethylene. Barbie’s hair is made of nylon and fabricated in Japan. The cotton
cloth comes from China. The moulds for the doll are made in the US, as are the paint pigments
used to decorate it, and the cardboard used for packaging. Assembly takes place in Indonesia or
Malaysia. Finally, quality checks, marketing and distribution are done from California.

The limit to further unbundling of the production process is best illustrated by the problems
Toyota is facing. In the course of a year they have recalled over two million cars in the US with
malfunctioning parts that were outsourced during production. While this has had a devastating
effect on the value of the company on the stock exchange, it has—even more importantly—
seriously damaged the reputation of the brand Toyota. The example shows that there is a limit
to slicing up the supply chain because outsourcing means giving up direct control over the
quality of the parts. The Toyota cars and reputation are as strong as their weakest link.
Financial Times journalist Gillian Tett mentions risk as the main reason why further unbundling
might reach a limit. The concentration of specialised activity in some parts of the world comes
with new vulnerabilities and forms of contagion or risk because it could induce supply-chain
failures. In this respect, the financial crisis also teaches us the lesson that moving credit risk
around the world in complex chains has in the end not made the system safer and more
efficient. Rather, it concentrated risks in certain parts of the supply chain.™

These two examples show that trade in intermediate goods and tasks has taken a flight in the
production of dolls and cars. The manufacturing of Barbie dolls and Toyota cars has become a
global process in which technology and the division of tasks across people and space are

crucial.

The division of labour and organisation of work

Globalisation and the developments in ICT have led to specialisation of economic activity and
to the “offshoring” and outsourcing of parts of the work (Feenstra and Hanson, 1999). The first
wave of globalisation led to the spatial separation of production and consumption; the current
wave leads to a spatial unbundling of jobs, firms and industries and a slicing up of the supply
chain. The impact of this new wave is on jobs and tasks rather than sectors, because the costs of
trading some tasks have plummeted, while others in the same sector are unaffected or might
have increased in terms of trade costs. For example, truck driving is largely unaffected by

? See http://articles.latimes.com/1996-09-22/news/mn-46610_1_hong-kong.
0 5ee http://www.ft.com/comment/columnists/gilliantett.
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technological change, but call-centre services are highly affected. Until recently, these jobs
could be put together geographically in say a home-PC delivery company. However, rapid
advances in ICT call into question this categorisation because most call-centres have been

outsourced to low-wage countries.

Workers, firms and countries

What is the difference between this wave of globalisation and the previous one? First, it is
mainly driven by ICT. Computers determine how we organise production and divide tasks
between workers. Unbundling and rebundling of tasks into jobs is the result of the advantages
of specialisation or generalisation of work across people and space. It depends on the cost of
communication whether or not tasks will be bundled into jobs or will be separated into different
jobs. When the costs of communication are becoming lower, the probability of splitting tasks
into different jobs rises.

Second, offshoring becomes a common practice for (multinational) companies. Offshoring
describes the relocation by a company or a business process from one country to another. Most
of the time these are operational product processes such as manufacturing, or support service
processes such as accounting. The latter has been made possible because of improvements in
communication technologies. Trade is mainly taking place in intermediate parts and ideas rather
than packaged in some black-box production plant that delivers final goods. This means that the
cost of communication and transportation of the different parts pose a limit on the gains of
specialisation. This development started in East Asia, where distances are relatively short
compared to the wage differences between similar workers in different countries. Japan
outsourced much of its low-skilled production work to countries such as Thailand, Malaysia,
Indonesia and Vietnam (and from the mid-1990s onwards also to China). This trend continued
with the outsourcing of many lower end and routine office jobs from the UK and US to India,
because of the common language.

Third, the unbundling of tasks is taking place because companies organise themselves in a
new way. New techniques in IT and CT change the organisation structure towards more
centralisation or more empowerment at the lower levels in the hierarchy. Bloom et al. (2009)
point to the different effects of information technology and communication technology. Control
is the key word for the effect on employees. Better IT gives employees more autonomy and a
wider span of control, while CT improvements decrease the autonomy for workers (see also
Figure 3.1 and Fact 1).

Evidence for the Netherlands

Specialisation at the worker level occurs when it is possible to separate tasks from a job.
Specialisation involves the answers to two questions. The first is about connectivity of tasks. To
what extent do tasks logically belong together (or are glued together, to use Baldwin’s
terminology; Baldwin, 2009)? The second is about the price of different tasks. Autor et al.
(2003) showed that routine tasks are increasingly automated or taken away from many jobs
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because they are too expensive to maintain in the current job. So, tasks that have a higher price

than the average task are likely to be separated. Acemoglu and Autor (2010) review several

models to understand the modern division of labour and present evidence for the United States.

2008, all tasks (upper) and selection of tasks (lower)
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Figure 4.3 presents the relationship between task connectivity and task wage differentials for 33
job tasks for the Netherlands over the last 15 years (1994-2008). The upper frame in Figure 4.3
presents all 33 tasks, and the lower frame the northwest quadrant only—in order to make the
tasks in that area more visible. The horizontal axis measures for each task the difference
between the wage for the task and the wage of the occupation. The values are normalised.
Higher values suggest that the difference between the occupation wage and the task wage is
positive (that is, the task is worth less in terms of wages than the occupation). Hence, tasks
towards the right-hand side of the horizontal axis are likely to be removed from jobs when
possible. A glance at these tasks suggests that they are mainly low-skilled blue-collar tasks such
as “physical strength”, “working with tools,” and so forth. The vertical axis measures for each
task the likelihood of the presence of a task in an occupation relative to the presence of other
tasks. From this correlation matrix a measure of connectivity is constructed. Higher levels of
connectivity imply that it involves more communication costs to separate these tasks. Tasks
such as “thinking of solutions”, “analysing” and “writing” are relatively well connected,
whereas tasks such as “physical strength” and “selling” are not.

The dotted lines present median values. These values were used to construct, as a rough
indicator, four quadrants. The southeast quadrant included tasks that are not very well
connected and have a large wage differential relative to the occupations in which they are in.
These tasks are the most likely candidates to be separated and put into different jobs. In
contrast, the tasks located in the northwest quadrant are relatively well connected to other tasks
and are rewarded commensurately with the occupation in which they can be found. These tasks
are an integral part of current Dutch jobs. These are the tasks highlighted in the lower frame of
Figure 4.3.

The next step is to analyse whether a similar trend is observed within firms. If it is possible to
separate tasks from a worker and assign these tasks to other workers, it is not necessarily the
case that these tasks will leave the firm (or the country). An example might be something like
experiencing organisational changes that have changed the division of work within firms only.
In the absence of sound firm-level data for this period, we use two-digit industry-level data to
investigate how task connectivity has evolved across industries/firms.

Figure 4.4 shows that correlation between task-occupation- and task-firm connectivity. It
turns out that task connectivity to the firm is higher than task connectivity to the job because all
observations lie below the 45-degree line. This suggests that it is easier to separate tasks from
the worker than from the firm. The fact that tasks do not leave the firm so easily also implies
that firms want to maintain control over their production process, which indicates that there
may be some limit to outsourcing economic activity to other firms and to disintegrating the
supply chain.
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Figure 4.4 Correlation between task-occupation connectivity and task-industry connectivity in the
Netherlands
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Figure 4.5 Changes in offshorability and job connectivity in the Netherlands, 1996-2008
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Finally, offshoring comes into the picture. A measure of the “offshorability” of jobs is
constructed using the input-output tables for the Netherlands. This measure includes both direct
and indirect imports at the two-digit industry level. Akcomak et al. (2010) explain in detail how
this measure is constructed. The bottom line is that jobs scoring relatively high in terms of
offshorability are more likely to be carried out outside of the Netherlands. Figure 4.5 presents a
scatter plot of occupations showing the relationship between the measure of offshorability and
job connectivity. The size of the dots represents the size of the occupations; different colours
are used to differentiate between the levels of education across jobs. Although eyeball
econometrics suggests a negative correlation between these two variables, the pattern is at first
sight rather ambiguous. We expect more connected jobs to be less contestable and hence less
offshorable. This prediction is generally true, except for some well-connected jobs towards the
right-hand side of the horizontal axis. Closer inspection of these jobs reveals that these are high-
skilled service jobs. These jobs are in industries that are heavily involved in international trade,
but the tasks are attached to other tasks in the Netherlands. A regression analysis taking into
account different sectors suggests a significant negative relationship between offshorability and
job connectivity.

The conclusion from this early empirical evidence is that specialisation of work has
occurred in the Netherlands over the last decade. The least-connected tasks and jobs have been
most vulnerable to trade in tasks and to offshoring.

Cities as the place of business

Cities flourish because they allow exploitation of demand and supply linkages. Supply linkages
will in particular become more important for Western economies, because they deal directly
with supply chains. Firms buy many inputs from other firms and it is often cheaper to purchase
such input from firms located nearby. These firms are known and trusted, culturally in close
vicinity (making communication easier), and quality is assured because of similar production
standards. Proximity is of importance also in terms of the development of new technologies
following the ICT revolution. The size of cities differs, however. Estimating agglomeration
economies has been difficult, but the trend towards concentration of people in high-income
urban areas points to important agglomeration advantages (Moretti, 2010). This is increasingly
true because of transport costs of goods across space, thick market advantages and knowledge
spillovers. Rauch (1993) suggests that the latter is the most important in explaining the recent
success of cities, and will become more important in the future. He argues that cities with
higher concentrations of skilled workers pay higher wages and are more productive—and that
this tendency has been rising over time. This is consistent with Facts 1-5 in Chapter 3. Skills are
excellent predictors of urban success in Western countries.
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The future of cities

One prominent force determining the type of cities is the further disintegration of global supply
chains. Feenstra and Wei (2009) show that China increasingly serves as the supplier of
manufacturing goods (see Fact 10). For Western countries, China represents the opportunity of
a low-cost labour force. Whether the goods are simple toys, personal computers or sophisticated
components for the European Airbus, a large part of Chinese exports involves contract
manufacturing in China for goods that are designed elsewhere. This phenomenon is known as
processing trade, and involves importing inputs into China, assembling them there and then re-
exporting them. This role as contract manufacturer played by China and other upcoming
economies means that Western economies import components on demand and focus
increasingly on tasks nearer the beginning and end of the supply chain. Developed economies
also focus more on research and development (including design and marketing) tasks. These
tasks require exploiting ideas and building up knowledge.

While the costs of transmitting information to Chinese manufacturers may be invariant to
distance, the costs of transmitting ideas and knowledge (especially tacit knowledge) rises with
distance. Von Hippel (1994) and Gaspar and Glaeser (1998) show that tacit knowledge is
even—or perhaps particularly in the ICT era—best transmitted via face-to-face interactions and
through frequent contact. Proximity matters in transmitting knowledge because tacit knowledge
is non-rival in nature, and knowledge developed for any particular application spills over easily
(Arrow, 1962). Griliches (1992) states that such spillovers are characterised by people working
on similar things and hence benefiting much from each other’s research and effort. This
explains why cities in Western countries have become increasingly more productive, skill-
intensive and concentrated.

It also explains why it has become obsolete to speak in terms of sectors, and why cities
should be the unit of observation. Knowledge flows are not limited by sectors or industries but
are spatially bound and brought together in cities. Indeed, Glaeser et al. (1992) show that
knowledge spillovers are not restricted by industry boundaries. Consistent with Jacobs (1961),
they find for 170 relatively large US cities that the most important sources of knowledge
spillovers are external to industries, and that cities are the source of innovation and growth.
Moreover, differences in human capital explain differences in outcomes between cities
(Glaeser, 2005a).

Globalisation increases market size, which allows for the exploitation of scale economies in
production. People and firms settle in cities because of thick labour markets, the need for face-
to-face interactions and knowledge spillovers (see Facts 3-5). In this way cities become the
relevant players in terms of networks and places of manufacturing (Krugman and Livas
Elizondo, 1996 and Ades and Glaeser, 1995). Since autarky requires production to be bundled
with consumption, and complete unbundling makes location of production irrelevant, cities
flourish at intermediate degrees of trade and transport costs. This is complemented by
Krugman’s (1980) home-market effect, where larger agglomerations get a disproportionate

share of economic activity because of returns to scale and imperfect competition. But firms
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would rather not all locate in the same place, as local competition is also fierce in big
agglomerations.

Examples

Below we provide a number of examples of city development over the past decades. The
examples stress the importance of cities as attractors of economic activity, the importance of
human capital for urban development and the crucial impact of historically sound educational

investments.

Superstar cities

Very few places have the two preconditions—restricted supply of housing and a durable anchor
for robust demand—for developing successful places of business. Boston is a skilled
metropolitan area, and its restricted supply of housing has led to high prices driving out the
poor. But Atlanta is now a skilled metropolitan area as well. Its housing supply seems virtually
unlimited, however. Why is it obvious that Boston can maintain a permanently higher price
level than Atlanta?

Gyourko et al. (2006) show that differences in growth rates of house prices and income
between 1950 and 2000 across metropolitan areas have led to an increasing gap in housing
values and incomes between locations. They provide estimates that show growing spatial
skewness in house prices and incomes, which is explained by inelastic supply of land in some
attractive locations combined with an increasing number of skilled households. Scarce land
leads to a bidding-up of land prices and a sorting of high-income families in so-called
“superstar cities”.

So, Boston is a superstar city because it restricts the number of low-educated citizens by
inelastic supply of housing. This is due to the inability to expand the city. Atlanta attracts both
skilled and unskilled workers, which limits sorting and eventually success. Human capital
matters for urban success, but in different ways. Boston seems to benefit from self-matching of
high educated workers, while Atlanta benefits from the diversity of people, leading to cross-
matching of different types of workers. This has increased the degree of specialisation in
Boston and has made Atlanta a place of business for all. Chapter 5 elaborates further on the
importance of different types of workers sitting together.

Betting on Atlanta?

Atlanta is a clear example of a city that has attracted people and firms with thick labour
markets, the possibilities of face-to-face interactions and knowledge spillovers. Should we bet
on its future growth? Glaeser considers the risks and opportunities for Atlanta in an article in
the New York Times. After years of growth, Atlanta is now in for a few rough years. It has
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experienced the highest drop in the number of building permits, and its 10 percent
unemployment rate reflects hard times.™

But on the positive side are agglomeration economies. First, Atlanta builds on its strong
position in the southern region of the US and will be able to exploit its strong demand and
supply linkages. Second, Atlanta clearly benefits from its business-friendly politics. Lastly, and
most important, Atlanta is a high-skilled city, compared to others in the region, which is the key
to success for cities today and in the future. A strong city relative to the hinterland matters for

economic success because it absorbs economic activity and drives out unproductive activities.

Buenos Aires vs. Chicago

Robert E. Lucas Jr. spoke in his presidential lecture to the econometric society about a tale of
two countries — the Philippines and South Korea (Lucas, 1993). In his lecture, Making a
Miracle, he explores why the latter took off and why the former was stuck in terms of economic
development. Both countries had similar “starting values” in 1960, but developed very
differently. He concludes by stressing that, “the main engine of growth is the accumulation of
human capital — of knowledge — and the main source of differences in living standards among
nations is differences in human capital.” (p. 270).

The modern version of this story is presented in Campante and Glaeser (2009). They
compare the development of Chicago and Buenos Aires from the nineteenth century onwards.
Both cities grew enormously over the late nineteenth century as nodes of a transportation
network that brought the produce of the New World’s rich, but relatively unpopulated,
hinterlands to the tables of the world. Over the course of the twentieth century, the paths of the
two cities have, of course, significantly diverged, just as the paths of Argentina and the US have
diverged. Buenos Aires has had faster population growth, but Chicago has become much richer.
There are four main reasons for this divergent development. First, the rural-urban migrants in
Chicago were much better educated, reflecting the strength of the US educational system at that
time. Second, because of a more-educated workforce, industrialisation took off much earlier in
Chicago. Finally, a higher-educated workforce increases political stability.

These three factors are consistent with the story developed for the Netherlands in Chapter 2,
and highlight the complementarity between human capital and agglomerations. Campante and
Glaeser (2009, p. 33) indeed conclude: “the gap in industrial development and human capital set
the stage for the 20th century. Across countries, schooling in 1900 strongly predicts success
today, partially because less schooled places have had far worse political outcomes.” A
historically sound level of education matters for current and future success of cities. Not only
the present level is important, also the past levels determine future success.

 See http://economix.blogs.nytimes.com/2010/03/09/betting-on-atlanta/.
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Evidence from the Netherlands: Noord-Brabant

The rise of cities is also apparent in the Netherlands. Figure 4.6 shows the relationship between
land rents per square meter and the log of population density in the province of Noord-Brabant
in 1995 and 2005."

There are two interesting observations in this picture. First, there is a positive correlation
between land rents and population density. Apparently the city is an attractive place to be,
which is consistent with the observation that production in cities benefits from knowledge
spillovers. Second, the slope of the line is increasing in the period 1995-2005. This suggests that

land rents have been increasing, making cities more important places of business over time.

Figure 4.6 The relationship between land rents and population density in Noord-Brabant, 1995, 2005
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4.5 What have we learnt?

The trends and examples bring to the forefront three main lessons. First, knowledge is and will
be the key to success for Western countries. Human capital and knowledge are essential for
maintaining the competitive edge in a globalising world and for stimulating technological
process. Second, as a result of ICT development, jobs will be increasingly based on a collection
of tasks. It will become more important to focus policy on this structure, relative to the old
paradigm of sectors. This demands a novel view on the division of work. Finally, economic
activity clusters in cities. Cities attract skilled workers who benefit from face-to-face
interactions. In addition, cities are the main hubs in the economy, replacing to some extent the

role of countries as economic engines.

2 We would like to thank Henri de Groot for computing land rents in Brabant and making this information available to us. At
http://www.nl2040.nl we explain in more detail how land rents have been computed.
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Trends

Several trends span the scenario worlds that we develop in Part 1l of this study. First,
technology and technological change matter—especially developments in ICT and the possible
arrival of a new GPT. ICT continues to improve, which has three consequences. First, ICT
impacts the division of labour and the organisation of work (Fact 1 in Chapter 3). In addition,
the current state of ICT is now at such a stage that its further development does not lead to
further agglomeration. Knowledge spillovers become less important and economic activity will
spread (Fact 2). Finally, ICT makes connections easier, which fosters knowledge exchange and
global competition (Facts 6-10). A new GPT may arrive. If it does, then economic activity will
be concentrated in cities because of the importance of knowledge spillovers in cities to develop
the new technology (Facts 3-5). If there no new GPT arrives in the next few decades, economic
activity will scatter further because of increased global competition (Facts 6-10).

Second, technology and free trade determine to what extent trade in intermediate goods and
in tasks continues to develop. Technology can go either way towards emphasising more trade in
intermediate products because of improved communication technology or towards more trade in
final goods being put together for local markets or final goods trade. Global developments may
increase or decrease free trade.

Third, cities become the new places of business: they can be large or small, depending on
knowledge spillovers and other agglomeration advantages (such as thick labour and product
markets) or disadvantages (such as congestion and pollution). Knowledge spillovers are
particularly important with the arrival of a new GPT, whereas the further development of ICT
will scatter economic activity.

Fourth, production technology is influenced by ICT. Computer technology determines to a
great extent how the division of labour and the organisation of work will take shape. If
information technology dominates, then generalisation and autonomy of workers and firms will
increase; if, however, communication technology dominates, then fragmentation of production

and specialisation will rise.

Economics

The future of the Dutch economy emerging from these trends can be expressed in four possible
worlds, which we will develop in Part I1. These will be related to how production is organised
and to type of city. Regarding the former, there are two ways to organise production: by
specialisation and by generalisation of work. Regarding the latter, there are also two types of
cities: small cities that benefit from either virtual connections or local demand, and large cities
that benefit from knowledge spillovers in production and innovation.

The combination of these two extremes creates four types of cities. The first type is a large
set of small and specialised cities. These cities benefit from the many virtual connections with
other cities and a global market to trade goods, services and ideas. The second type is a smaller
set of large and specialised cities clustering economic activity around developing new
technologies and benefiting from spillovers in production and research and development. The
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third type is a world with many small and generalised cities producing local varieties and
trading final goods. The fourth type features large and generalised cities with integrated supply
chains producing a substantial range of goods and services and producing applied innovations.
These four archetypes will be explored further in terms of scenarios in Part 11.

Policy

Future policy challenges that may arise can be identified in terms of three main areas: cities as
the place of business, the development of knowledge and human capital, and social policies.
Part 111 of this study devotes most of its attention to these three areas of policy.

Policies in the area of the Dutch place of business demands investment in cities and
infrastructure. It must take into account developments in the area of the world economy and
must acknowledge the fact that responsibilities may shift away from the national level to
international- and city levels.

The knowledge economy demands investments in education, science and innovation. All
three are complementary and demand a consistent government strategy. Depending on the
arrival of a new GPT, investments have to be more directed towards science or innovation.
Investments in education are needed to keep up with global developments in knowledge
creation and application.

Finally, social policy requires a flexible labour market and the ability to absorb adverse
supply shocks. The ability of the economy to do so will depend on the nature of these risks and
the ability to insure these risks across the different scenarios.
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