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Introduction

Macroeconomics and macroeconomic policies

In macroeconomics we study economic activity within thetesysin its entirety; phenomena such
as growth, inflation and unemployment are analysed, and hewxisting institutions (e.g. the country’s
government and central bank) can influence these phenotmeneyh policy measures or changes to the
rules of the game.

Generally you might suppose that enlightened economicy@és with all other policies) should

aim to achieve the best possible outcome for the countrynahitants, and potentially others (such as
future generations or inhabitants of other countries). el@v, to make the policy problem manageable,
we need to have more specific targets which applyfiietent areas (health, education, the economy, etc.).
With regard to management of the economy we focus on thremkeygures of success: &high level of
production of goods and services (i.e. GDP), both today artté future (ii) a high degree of inclusivity
in the economy, and thus low unemployment and low inequality (iii) a high degree of predictability
and stability in the macroeconomic environment, and thassy for economic operatordn short, high
growth, low unemployment, and stability. In the final chagferthcoming!) we also consider the goal
of high environmental quality and long-run sustainabhilifg some extent the goals overlap, in the sense
that if policy makers focus on one of the targets, the othexg aiso be met as a spirffoFor example,
a stable economy provides a good basis for growth, and havlogof people who are unemployed is
obviously not conducive to high GDP, other things being &égBat the goals do not always go hand in
hand. For example, achieving stability and low unemploynierelatively easy in a planned economy,
but at the expense of the dynamism in the economy which leaglsanomic growth and thus high GDP
in the future.

Studying macroeconomics provides a glimpse into the wdrktonomic policy and politics. Why
is there unemployment, and why do th&eient political parties disagree on how it should be adéxd3s
Why do we have an independent central bank? Every citizenldhmderstand basic macroeconomics!
Furthermore, it’s incredibly fun and interesting.

This book

In macroeconomics, as in all science, we build models tootyniderstand a complex reality. These
models can be precisely specified in the form of mathematigahtions, or they can be more loosely
defined verbally. In economics there is a strong preferescembithematical models because they allow
for an unambiguous derivation of the results from the assiomg meaning that shoddy or downright
incorrect verbal reasoning can be avoided. Therefore ldryge exactly (mathematically) specified
models as much as possible in this book.

There is an obvious problem with this approach: how do youerthk models dticiently easy
to understand while highlighting the key issues in macroeaaics, i.e. growth, unemployment, and
the business cycle? My goal is to present only very simpleeatsed-in which concrete and precise
assumptions lead to concrete and precise results—and thisculss what we can learn from the model
that is relevant for understanding the real (complex) eopnaOften the reasoning is so simple that it
need not even be derived mathematically, but sometimes ged a little simple mathematics.

Another thing that sets this book apart from the crowd is thatput the money at the centre of
the analysis. Without money, we have either no trade at albaoter. Nor do we have financial assets
or liabilities. (This is true by definition, since a promisgmote is a form of money.) Without money
there is no inflation, no interest, and no business cyclethEumore, there are no currencies or currency
exchange rates. In short, money is the key to a modern ecoimowmlyich agents specialize inféérent
activities as well as working in groups for firms. In orderrace the path of money through the economy,
we use thehe circular flow an image in which the main characters (or agents) are holdsefiirms, the
government, and the banks. Everything is ultimately owngethb households, but all of the agents are
involved in economic transactions. The circular flow shols movements of money associated with
such transactions.
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Note that money can be coins and bills, but can also be otlegshif | have money at the bank
it does not mean that the bank has a stack of gold coins—orpseer banknotes—in a safebox with
my name on it. Rather, it means that the bank’s computerizedumts show that it (the bank) owes me
money. Furthermore, it means that | have the power, at slbtide) to purchase goods and services from
other agents by transferring that ‘money’ to them.

Ouitline of the book

We start with the simplest possible economy and build griydaa the complexity of the analysis.

e An economy without moneyWe begin by considering an economy without money. In the
simplest case we assume a village on an isolated island ichvetlii decisions about resource
allocation are made together. How does such an economy wWsk?can we characterize the
production process, is saving and investment possiblesamg@roduction in the economy grow
in the very long run? Is there unemployment in such an ecoffoidgw does the economy
respond to external shocks? The purpose of this analysispsovide a benchmark against
which to compare the market economy which is the main sulgiettte book. We find that
the market facilitates growth of productivity in a modermeomy, and thereby also facilitates
growth in GDP. However, the market system also creates thiaéss cycle and contributes to
the existence of unemployment when compared to the econathgwy money.

e The circular flow, money, and interesin this chapter we focus on learning concepts and
understanding how the economy as a whole works. We do thisapity through tracing the
path of money and goods through the economy. We do not tackleerall goals for the
book, which are to understand, explain and predict econgnoiwth, unemployment, and the
business cycle. However, we building a solid foundationd@ble to do so in future chapters.
We introduce the key players in our story, known in econoragzgents these are households,
firms producing goods consumption and investment goodss fimthe financial sector, the
government, and the central bank.

e Economic growthIn the next three chapters we study economic growth, i@yt over time
in the value of goods and services produced in the economyind/i¢hat the key to long-run
growth is technological progress which drives increaseffiniency. How to achieve such
progress depends on the initial state of the economy: anocacpifar from the technological
frontier can borrow technologies from leading economies, i@pid growth is linked to large
investments in modernization of the capital stock; an eopnat the technological frontier
needs to create incentives which encourage innovation.

e The business cyclén the next three chapters we focus on the business cygbarticular we
learn what drives business cycles from a Keynesian petigpeand analyse hofiscal policy
andmonetary policycan be used to manage the business cycle. We begin with etjyreim-
plified economies, and build up the complexity of the modedsigally. We find that recessions
are typically triggered when an increase in household gagimot matched by an increase in
firm investment. Regarding stabilization policy, the rofeegpectations is crucial, explaining
why governments cannot achieve the holy grail of high graaviti low unemployment through
expansionary policy.

e UnemploymentWe devote two chapters to the analysis of unemployment. svéyhere not
jobs for all? Or, why are there jobs 93 percent of those whdnwaswork, but not the other
7 percent? We show that there are a range of alternative reagdas, most of which have a
degree of truth in them. Note that the most important exgiana have at least as much to do
with the behaviour of those wHhravejobs, compared to the behaviour of the unemployed.

e Open economiesFinally, we open up our economy to international trade. Hines trade
work? (The circular flow.) How does trad€fect growth, unemployment, and the business
cycle? What is the best system for managing national cuigsrand exchange rates in the
presence of trade? What causes crises such as the recenttbaeuro area?



CHAPTER 1

An economy without money

We begin by considering an economy without money. In the Estgase we assume a village on
an isolated island in which all decisions about resouraxation are made together. How does such an
economy work? How can we characterize the production pspéesaving and investment possible, and
can production in the economy grow in the very long run? Isghmemployment in such an economy?
How does the economy respond to external shocks?

Note that an economy without money is conceivable in thescdsscribed below, with 100 people
on an island. However, a modern economy without money is stingonceivable because of the enor-
mous dificulties that would arise in allocating resources: who sthaubrk where, which individuals
should receive which goods, and so on. So the purpose ofrihigsis is not to argue that an economy
without money would be a good idea; rather, it is to provideadhmark against which to compare the
market economy which is the main subject of this book. We firad the market—apart from facilitating
efficient allocation of resources—facilitates growth of proitiltity in a modern economy, and thereby
also facilitates growth in GDP; however, the market systksm ereates the business cycle and contributes
to the existence of unemployment when compared to an ecomngtingut money.

1.1. Production in an economy without money

MobeL economy 1.1. Assume an island community with 100 people, without moneg gfoup
decides collectively what job each individual should do-icadture, silviculture, hunting, building, etc.
—and then they share the goods produced. Population is assaonstant.

Before proceeding, we draw a simple picture of the prodagtimcess, Figuré.l. Here we have
households on the left, and the economic arena to the righis (ill be where firms belong later on.)
When individuals go to work they put work-hours into the emaric arena on the right, as shown by the
lower arrow. In the workplace they produce goods and sesyishich go to households via the upper
arrow. Thus there is a flow of inputs (labour) into the produtsystem, and a flow of outputs (goods
and services) back to households. When we analyse the mertrabmy there will be corresponding
flows of money in the opposite directions, payments for hitabour and purchasing goods and services.

Now to gross domestic product, GDP.

Dermnition 1. GDP is defined as the total (gross) value of all the goods amdaes produced in an
economy during a year (or some other specified time periody.denoted Y.

In model1.1 GDP is the value of the consumption goods produced, der@t¥de thus have
Y=C

Because there are no markets it may be hard to work out Whatually is, since it should be measured
in monetary units (such as U$fear). However, we assume that although there are no markgtis
economy, its production can be valued on international etarkVe assume that= 20 000 USDyear,
and hence that (GDP per capita) is 200 USigear.

1.2. Increasing production: Economic growth

How might the members of society increase their productleré let us characterize the production
process as the use of three types of input—Ilabour, land, apiiat—in order to produce of flow of
goods and services. (A fourth possible input, non-renesvedBources, will be discussed later in the
book.) Given this characterization it is straightforwaodctegorize all the possible ways of boosting
production: the islanders must either raise the quantitynefor more of the inputs, or their quality.

1.2.1. Raising quantity. In this section we show that the islanders can raise the gjigsraf labour
and capital, but that this cannot give growth in the long nrarking harder or longer hours rapidly hits
physical limits, while investment in capital goods (suchass) may give short-run growth if capital is
scarce initially, but it cannot—on its own—give long-rurogith.

3
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Figure 1.1. Model economyt.1

It is easy to see that the possibilities for growth throughing the quantity of labour are limited.
Since we assume the population is fixed, the quantity of ghaykbour supplied per day can be boosted
if the villagers work harder (either more intensively, ondr hours). However, there are of course limits
to how far they can get using that method; there are only 24shioua day. Thus they cannot achieve
economic growth in the long run this way. On the other hanaigiflet the population grow we may get
growth in total production, but there are two problems: lifréand will become scarce; and secondly, we
are really interested in GDP per capita rather than total GID& GDP per capita will not rise when the
population rises.

Another obvious way to boost production is to use more lanoweéver, for simplicity, we assume
that land is fixed; they are, after all, on an island. So agaséing more land cannot yield economic
growth in the long run.

The third input is capital. Capital is defined as the fruitpadductive &ort retained for future use
rather tharconsumegdand it is therefore variable. Capital is an extremely int@atrconcept. In reality
there is a grey area between ‘pure’ consumption goods sufdbods and ‘pure’ capital goods such as
machines in factories. Consider for instance a car: is itrssemption good or a capital good? What
about a battery? We draw the line between goods which are lusdidns to produce further goods,
and goods that are used (purchased) by consumers. If a gpatldsased by a consumer then it is a
consumption good, whereas if it is used by a firm then it is atabgood (if it can be used many times)
or an intermediate good (if it can only be used once). In Medehomyl.1there are of course no firms,
and we think of capital as tools.

MobeL Economy 1.1, continuation 1.Let us return to our society df0Opeople, and assume that it
is a relatively simple economy based on agriculture and imgniCapital goods may include things such
as hoes, axes, bows and arrows, and kilns. We denote such gemals Now assume that each worker
with a tool is twice as productive as a worker without a toadttbin making new tools and in making
consumption goods. Itis 1 January 2014, and the stock o tsatero. However, the islanders decide
to set one person onto tool-making, and after one year thetdio is finished. What was GDP in 2014?
What will it be in 20157

Without tools, GDP per year was 20 000 USD, or 200 USD per aapitith the (single) tool, one
worker is able to produce to a value of 400 USD per year, thias @DP rises to 20 200 USPear. What
about GDP during the period that the tool was being made? IRBeh GDP is the total (gross) value
of all the goods and services produced in an economy duringag yhat must include capital goods,
i.e. the tool. If we assume that workers are equally progta¢in value terms) both when making tools
and when producing consumption goods then GDP in 2014 isamgsd (20 000 USPear).

The flow of goods is illustrated in Figure2, where capital (investment goods) is retained in the
economic sphere rather than going to households. Notetheless that capital goods are stinedby
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consumption goods capital
goods

workers

Ficure 1.2. Model economy.1, continuation 1

households. Furthermore, given the production of capdabtlg we need to rewrite our equation for GDP
to include such production:

Y=C+I.

GDP is the sum of the value of consumption and capital gooaldymred during the year, and the switch
towards investment causes a temporary drop in consum@tiarn no drop in GDFPY. In the longer term
bothC andY rise. But what happens in the very long run?

MobkL Economy 1.1, continuation 2Now assume that the tool-maker’s success inspires thedistan
and from 2015 onwards 20 of the 100 islanders set to work ngakiols. What happens?

The tool-makers will, over the next few years, build up thecktof tools in the economy. When
there are 100 tools everyone has access to a tool full timeasb worker produces to a value of 400
USD per year, and (assuming 80 workers producing consumgtods and 20 producing tools) we have

C=3200Q
| =800Q
Y = 40 000 USDyear.

Furthermore, when there are 100 tools there is no value idymiag further tools, since additional tools
do not raise productivity. Thus the 20 tool-makers can retoimaking consumption goods, and we have

Y = C =40 000 USDyear.

The sequence of events is illustrated in Figl/& Note that raising investment in capital goods will
always give a short-run decrease in consumption. Howe\aapital goods are scarce it may result in an
increase in consumption in the medium term. But, finallynifestment is raised too high then it will be
detrimental to consumption even in the very long run, sireértg access to more and more of the same
capital goods will not make the workers using them more petide. Finally, note that in reality capital
goods wear out over time; in economics we call this prociegseciation One consequence of this is
that even in a long-run steady state (with constant cagstat)e capital investment is required in order to
maintain the stock of capital. We return to this analysis ragter4.

1.2.2. Raising quality: Technological progressSo building up the quantity of inputs (such as
capital) cannot give growth in GDP per capita in the long ridow we consider rises in thguality of
inputs, which we denote aschnological progressie divide the process of technological progress into
two stages: firstly, the discovery or invention of new designideas for machines, consumption goods,
or production processes, and secondly thtudion of the ideas throughout the economy. We can think
of the first stage as involving some form of research and deweént (R&D), and the second stage as
involving capital investment. To see this, consider théofeing example.
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Ficure 1.3. Growth in consumption, investment, and GDP in modehenoy1.1, con-
tinuation 2

MobeL ecoNomy 1.1, continuation 3.Now assume that the islanders are not happy with t4eD
USDYyear per capita income, and they realize that in order to edtthey must come up with new ideas.
They thus put the 10 former tool-makers to work again, bsttinie on &D. After 10 years they have
developed designs for a new family of tools to replace theoks, where a worker with a new tool can
produce goods to a value of 800 UgBar. What happens next?

What happens next depends on the further decisions of thedists. If (for instance) the 10 re-
searchers go back to production work then nothing will cleaisgnce the designs alone will not lead to
increased production. On the other hand, if the 10 reseerehe put back to work producing new tools,
then gradually (as the new tools are finished) GDP will risaching a new level of 800 USBear (per
capita) when all workers have new tools. At this point gromtfGDP will stop. Assuming no depre-
ciation (the tools never wear out) the tool-makers can netarproducing consumption goods, a@d
will rise from 720 to 800 USIyear, whilel drops down to zero. The model economy teaches us that to
achieve long-run growth in GDP the cycle of discovery anegtinent must be repeated over and over
again.

1.3. Unemployment

Unemployment may seem like a riddle: why should talentegfgebave to remain unemployed, is
it not wasting their abilities? Given that the unemploymmite is usually between 4 and 10 percent, one
can also ask why there always seem to be just a little too féw for everyone to get one? Should we
not be able to create a few more?

MobeL ecoNomy 1.2. We return to our island, but now we focus on the labour markeére are 100
adults of working age. Everything is done as it always haspaad children follow in their parents’
footsteps. Of the 100 adults, 70 work, 25 are outside thedafmce (because for instance they are at
home caring for their children), and 5 are unemployed. Gitrendescription above, those 5 must be the
children of unemployed parents. Right?

Somehow this picture just doesn’t add up. Surely in such an@ny everyone should be able to
find something to do, some way in which to contribute? Cletivgre may be people who do not want
to work, and even people who can not work because of age es#InBut these people are outside the
labour force, not unemployed.

DErFINITION 2.

e The number of unemployed: All the people who do not have arobaze actively seeking
work.
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e The labour force: All those who want to work, i.e. the sum efithemployed and all those who
do have jobs.
e The unemployment rate: The number of unemployed as a pageeat the labour force.

So if unemployment does not arise in this simplest possitd@memy, what could cause it? Techno-
logical progress, perhaps?

MobeL Economy 1.2, continuation 1.We return to the island economy, and assume that 5 people
work making clothes. However, the researchers invent aoraatic loom, and once it is ready to use
only 1 person is needed to make clothes for the entire contynurtie other 4 textile workers become
unemployed. Right?

Again, it seems unreasonable that unemployment should hese. If the group decides on the
allocation of resources jointly, surely the other four tiexivorkers will be assigned to some other form
of production instead. They can help with agriculture oefiry, tool production, etc. If they have not
got the necessary skills then a period of investment—indha fof training—may be required.

It requires very specific conditions if unemployment is tattiggered by technological progress in
this economy. It may be that 4 textile workers are so old, dhatler pursuits so demanding, that new
tasks cannot be found for them. However, in that case it ibtdolwhether the 4 should be characterized
as unemployed since they are incapable of work. Or it coulthethe market for all products is fully
saturated; people are perfectly happy with what they have productivity increases lead not to more
production, but rather to less work. This seems unlikely, éxen if it holds on the island then it is
definitely not a good description of a modern economy.

Another popular candidate for causing unemployment isreatg¢foreign) competition.

MobEeL Economy 1.2, continuation 2 We return to our island, and denote it Simp Isle. Simp Isle is
discovered by another island nation, Soph Isle (anotheneoty without money). On Soph Isle technol-
ogy is far more advanced, and GDP is much higher than on Siep Boph Isle wants to trade with
Simp Isle. But such trade will lead to (productive, advanc®aph Isle outcompeting workers on Simp
Isle, and thus lead to unemployment. Right? Or, perhapdllitead to the cheap and cheerful workers
on Simp Isle outcompeting the expensive, cosseted wonk&sph Isle, leading to unemployment there?
Or will unemployment be created dothislands?

Clearly, no unemployment will be created by such trade. &mgither economy has money, trade
will take the form of barter. Perhaps Soph Isle will sencettiils and dinner jackets to Simp Isle, while
Simp Isle sends timber to Soph Isle in return. Thus—on bddingds—there will be some reorganization
of productive &ort, with Soph Isle raising its production of clothing andtmwg down on forestry, with
the reverse happening on Simp Isle.

How thendoesunemployment arise?

MobkeL Economy 1.2, continuation 3Assume now that the islanders decide their system for dltega
work is too authoritarian. They decide to set uppour marketwhich functions as follows. Each year
individuals submit bids where they state their preferredkrand their desired compensation for that
work. Furthermoreemployersare appointed, individuals who ruirms making the various products in
the economy. The firms pay their workers and sell their prtglo thegoods marketThose who end up
without a job are given some minimum level of compensatitveko them through the year.

The point of this example is not to show exactly how unemplegharises, but to show how the
existence of markets open up all sorts of possibilities feeraployment to arise. The key message from
the above examples, taken together, is as follows.

The key to understanding unemployment lies in understayitie operation of the
labour market. Other factors—technological change, trmd@igration, etc.—may
have indirect &ects on unemployment through theifext on the operation of the
labour market, but they are unlikely to have dire@eets.

How does the ‘operation of the labour market’ lead to unemplent? Later in the book we shall
see that there are many possible explanations, and thatitheome truth in many of them. Economists
are not always in agreement on which ones are most impomanwhich would be best forgotten.

1.4. Stability and the business cycle

According to the standard picture—for instance, the stoogtnoften communicated in the media
—recessions are typically caused by concern among howdsehbbut the future. When households
feel such concern, they reduce their consumption, whictisléa firms being unable to sell their goods,
leading them to reduce their production and l&weorkers. But what happens in the economy without
money?
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MobeL economy 1.3. Return to our island economy, and assume now a very basidogenent
level in which the 100 adults work the land with hoes. Ten feewajrk on repairing and making new
hoes when necessary, 10 work on soil improvement measusds irrigation systems, prevention of
erosion, etc.), and 80 work directly on food production. @ag the people gather to discuss the future,
and conclude that they are worried about hard times in tharfuand decide therefore to reduce their
food consumption. Is there a recession as a result?

In the island economy the result of this decision will not breeeession. If the people are worried
about the future they may cut their food consumption, buy thi#l not cut their productive gort. If
food is storable they may continue allocating producti@oteces as before, and hence build up reserves
of food (theirinventories to use the term from economics); this is a form of investmédternatively,
they may decide to reallocate productioet from food production to capital investment. In parteal
if they are concerned about a deterioration in growing ciioas they may choose to invest more in
soil improvement measures, i.e. they may shift some worifkens production of consumption goods to
investment. All in all, we expect the reduction in consuroptC to be compensated by an increase in
investment. Recalling

Y=C+I

we thus expect GDP to be unchanged. In fact, if we take thesisal step further, we might even expect
GDP to go up: if the people are concerned about future harektitmey are likely to work harder today,
sacrificing leisure for the sake of insuring themselvesrajduture poverty. This will raise current GDP.

So there is no business cycle on the island in the sense thaheerstand the term. There may of
course be large fluctuations in GDP, but these are causedémnakshocks, such as bad weather or even
natural disasters. Such events can reduseverely, and thus lead also to reductions in consumgion,
However, they definitely do not lead to unemployment andssioa, but rather that the people work a
lot harder to build up production and prosperity again.

Finally, the island economy teaches us that if a shortfatldnsumption is to cause a downturn, it
must be because it is not matched by a corresponding incie@seestment. Put dierently, individual
households’ decisions to save are not matched by firms’ idasigo invest. Again, to find the reasons
for this we need to analyse the operation of the market, mi¢hse the market for money (savings and
investment) is the natural place to start.

1.5. Summary

GDP per year—the value of everything produced in the ecoriarayear—is the sum of the value
of consumption goods and investment goods (e.g. tools, imeghproduced in the economy. A shift
away from consumption and towards investment in capitatigauill have no immediateftect on GDP,
but in the medium run (when some of the capital goods are BdisEDP may increase. In the long run,
however, when there is flicient capital in the economy, further increases in investméll not yield
further growth. Long-run growth depends on a cycle of R&y(¢he invention of new capital goods)
and investment (production of the new capital goods, répdgitie old ones).

The key to understanding unemployment lies in understantiia operation of the labour market.
Other factors—technological change, trade, immigratio,—may have indirecttiects on unemploy-
ment through their fect on the operation of the labour market, but they are ulylite have direct
effects.

A reduction in the rate of consumption by households is notuigh on its own to cause a downturn
in economic activity. In the economy without money such aigidn in consumption should be matched
by an increase in investment, leaving economic activitgl(laence also GDP) unchanged. On the other
hand, in a market economy a reduction in consumption by Helde may not be matched by an increase
in investment by firms, and under these circumstances thgintrbe a downturn. So it seems that the
key to understanding the business cycle lies in understgrillictuations in consumption by households
and investment by firms, and how they are linked (or, perhagdjnked).

Exercises

Ex. 1.1 Assume an island community with 100 people, withooihay. The group decides collectively
what job each individual should do—agriculture, silvicu#t, hunting, building, etc.—and
then they share the goods produced. Population is constant.

(a) Discuss briefly how the islanders might achieve econaroevth, as measured by the
value of their net production in USD.
(b) 1s unemployment likely to arise on the island, under armgumnstances? Explain.
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(c) How would the islanders react if they became increaginghcerned about the future?
Would there be a downturn in economic activity? Explain.
Ex. 1.2 Accumulation of capital cannot drive economic gtowtthe long run. Discuss.

Ex. 1.3 Define GDP in a closed economy without governmentdipgn






CHAPTER 2

The circular flow, money, and interest

In this chapter we focus on learning concepts and underistghdw the economy as a whole works.
We do this primarily through tracing the path of money anddgthrough the economy. We do not
tackle our overall goals for the book, which are to underdtaxplain and predict economic growth,
unemployment, and the business cycle. However, we buildié fundation on which we build such
explanations in future chapters.

2.1. Coconut island and five types of agent

First we build a simple economy with firms and householdsdpetion and consumption. Later on
we add a financial sector, a central bank, and a government.

2.1.1. Households and firms.We begin with a single household and a single firm.

MobkeL EcoNomy 2.1. Assume an economy in the year 2000 with a single gold coirhventcrowns,
and a single person—Briony—who picks coconuts. Every dapisks two coconuts, and in the evening
she collects her pay (10 crowns) from her firm. In the mornimglsuys the nuts from her firm (they cost
5 crowns each), eats them for breakfast, and goes to worke e plenty of trees, and her production
is limited by her ability to pick the nuts. The circular flowrmabney and goods in the economy on any
given day is shown in Figur2.1

This model economy illustrates several important varishled concepts. First, the circular flow. To
the left we have the households (the individual) and to thletkve have firms (i.e. her coconut business).
The upper part of the diagram shows ti@ods marketwhere goods and services for consumption are
traded, and the lower part shows tlaetor market where factor inputs are traded. Note that the money
always ends up on the leféven if households do not get pai@he reason is that households are the
ultimate owners of everything in the economy. On Coconuanid| if the firm fails to pay its employee
then it makes a 10-crown profit instead, and this profit goésésame person.
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Ficure 2.1. The circular flow on Coconut Island. The dashed linesigittysical flows,
the continuous lines show monetary flows.
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This simple economy exemplifies a number of further conceysterell as prices and wages. We now
tackle these, starting with GDBross domestic productThis is the total value of everything produced
in an economy over a period of time. Thus, we can express GiHsreconomy as 10 crowns per day.
Moreover, we can, using the model economy, explain our firsbitem, thequantity theory of money
The quantity theory can be summed up simply with an equation:

MV = PY.

HereM is the amount of money in the economy, or theney supplyV is the velocity of moneyP is
the price level, an¥ is real GDP.

The money suppl is the sum of (hon-negative) monetary assets. What is a ragnasset? An
asset is something owned by an economic agent with posiieyand a monetary asset (money) is an
asset which is a generally accepted means of payment: sose foan non-monetary asset, whereas a
positive bank balance is a monetary asset. On Coconut I8feiscsimply 10 crowns. In a more complex
economy, monetary assets include non-negative bank tedamote then that if Bill and Bull are two
agents who both have zero monetary assets, and then BillBuli/s car for 10 000 crowns (implying
that Bill owe’s the bank 10 000 crowns while Bull now has 10 @8@~ns in monetary assets), then the
money supplyM has gone up by 10 000 crowns. We will return to this below.

The velocity of money is the number of times (on average, péraf time) that money goes round
the circular flow. On Coconut Island the velocity of monéis 1/day.

Price level is measured relative to a base year. On Cocdantlthe price of a coconut is 5 crowns,
but this does not mean tiHe = 5. On the contrary, if the base year is 2000 tlies 1 crownbase-
year-crown. On the other hand, if the base year is 1990 wheoneds cost 2 crowns each thEn= 2.5
crowngbase-year-crown.

Finally, real GDPY is the value of output per unit of timé& base year pricesPY is then called
nominalGDP; it is the value of goods and services produced in an engiper unit of time, in today’s
terms (i.e. their value in current monetary units). Notée thats are important to keep track of. In a
meaningful equation, the units of the LHS and RHS (left-hai#® and right-hand side) must match.
Verify that this is the case for the equatibt/ = PY.

MobEL EcoNomy 2.1, continuation 1.0n New Year’'s Day 2001 Briony finds another 10 crown coin
on the beach, and decides to increase her salar®arowns per day. She hopes to buy more nuts for
herself the next morning. Does her plan work?

Presumably her plan will not work. Instead she still managgsick 2 nuts per day, implying that
the price of the nuts increases to 10 crowns per R#alGDP is unchanged, whileominal GDP has
doubled :Y = 20 year-2001 crowns per day. In terms\¥/ = PY we have thaM has doubled whil&/
andY are unchanged, hen&emust have doubled.

MobEeL EcoNomy 2.1, continuation 2New Year's Day 2002 she tries a new trick. She will pay herself
with her 20 crowns twice a day, first at lunchtime then in thenéwg, thinking that since she gets paid
twice as much per day she should be able to double her coconstimption. What happens?

Again, the coconut price (and nominal GDP) doubles. Howethés time it isV that has increased
rather tharM.

2.1.2. Banks.In the model economg.1there was a fixed amount of physical money and no other
form of money. The simplest situation is when money has amasit value, such as gold, implying that
coins would have exactly the same value even if they wereesh@lown. However, such systems are
inflexible. In more sophisticated economies ttamh other kinds of money—and a financial sector to
manage them—are required.

MobEL EcoNomy 2.2. Suppose now that there are 200 people on Coconut Island, aiwialf work
and half are retirees. There are lots of gold coins, and mesioavned by the older workers and retirees,
as workers save during their careers in order that they wélldble to gford to buy coconuts during their
retirement. Those who work earn 100 crowns per day, of wiiiel save 30 and consume 70. Those who
have retired spend 30 crowns a day on consumption.

In order to get a clear picture of transactions in this ecopamagain draw the circular flow: Figure
2.2 We must now add a third market to the diagram—in additiorht®odgoods and factor markets—
i.e. the financial market. This market is shown in the middlthe diagram. We see that net savings are
zero,Y = 10 000 crownglay, andC = V.

This economy is simple to understand bufidult to work in. For example, workers must to save up
and store large amounts of gold for their retirement. Funtioee, transactions are unnecessaritficlilt
when gold must change hands each time. And how do the islahdedle situations in which one of
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Ficure 2.2. The circular flow with a financial market and savings.

them has a temporary need for money due to an unforeseer?e&engjor step taken to solve all these
problems by creating a systemaredit

MobEeL Economy 2.2, continuation 3. Assume that the inhabitants of Coconut Island find it incenve
nient to use gold for transactions. They therefore decidédfieryone should put their money ifitanks
which provide deposit certificates in return. It is theseasafpaper money) that people give in return for
goods and services, and the gold remains with the banks titradk.

The banks have reserves (gold) and deposits (liabilitigberform of certificates of deposit). The
reserve ratiois defined as reservegleposits, and is a measure of how exposed the banks are in case
everyone wants to cash in their certificates for gold. Thermesratio in this economy is thus equal to 1;
the banks have reserves equal to the value of notes in dii@ula

MobEL EcoNomy 2.2, continuation 4 Assume now that the banks realize that they do not need to keep
all the gold in safe custody. They can lend some out to thosenebd money today and can pay back
later. The incentive for the banks is that they can then dehaterest i.e. borrowers must pay back a
larger sum than they originally received. However, accoglio logic above, the banks do not need to
lend out actual gold, they can simply release additionatifieates of deposit!

This system is called thgold standard Although trading is done by exchanging pieces of paper
(notes), agents always have the option to switch the notisstga fixed amount of gold (or sometimes
another metal) at a bank. Banks are keen to lend—as long psatheconfident that the money will
be repayed—because they can charge interest on the loamgeveip banks need to be careful about
lending too much, because if a bank is too free in printinggaand lending them out then depositors
at that bank will start to wonder about the bank’s ability &y gack gold in the event that they want
to cash in their notes. Furthermore, borrowers may find thahts are unwilling to accept notes from
the profligate bank as payment. As soon as confidence in a ek starts to waver, anyone holding
notes issued by that bank will want to exchange them for begfier) notes, or (even better) for gold.
But because there are more notes in circulation than goldeabank, the bank will go bust and many
creditors (people holding notes) will not get their gold.

In a functioning financial market based on the gold standaadks must compete to attract agents
to deposit gold with them, because this gold allows them il lmore money and thereby earn more
interest: they compete byffering to pay interest to depositors. In equilibrium—at teheoretically—
the interest rate ends up at a level such that supply and defoaloans (money) match each other.

2.1.3. The central bank. There is an obvious risk inherent in the system above, andgttaat
some banks print and lend notes, even though they barely draveeserves (gold) as backup. The
owners of these banks would be able to borrow these notes#teas and spend them, or lend them and
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earn interest. In the short run, unscrupulous agents cadilyemake large profits. In order to prevent
this from happening a central authority is required, whisulates the creation of notes. This authority
is known as theentral bank

Given the system above, with a gold standard and all tradaggiace through notes changing
hands, we can think of the central bank as the sole issuertesn@iven the gold standard, the bank
must ensure tha (the price level relative to the base year) is held consfm.reason is that P rises
over time then notes fall in value over time, implying thatdess of notes will prefer to exchange them
for gold (which holds its value), leading to the collapseha system. Given

MV = PY,

and assuming that is fixed, then the bank must rais& (the number of notes in circulation) at the same
rate asY rises (recall that is real GDP, the value of everything produced in the econoaryypar in
base-year currency). In order to get more notes into citicuighe bank can buy other assets, and in
order to remove notes from circulation it can sell such asset

The system above is still a long way from the system used inemoeconomies. Two (great) steps
take us up to and even beyond the modern system. The firstiierthaciation of the gold standard; the
second is the abandonment of paper money too!

As we saw above, a well functioning gold standard impliesstamt prices. If too much money
is issued, pushing prices up, confidence in the system @sctind problems arise, such as households
wishing to revert to the use of gold, which may cause bank amaseconomic crisi§In order to prevent
this the central bank must (without warning) reduce the aatehich it dfers gold in return for paper
money. But if the bank is forced to do this, what is the pointhef gold standard?

It turns out that the gold standard serves little purposemdadern economies we let the market
decide the rate at which paper money can be exchanged fofignlthe price of gold), and given

MV = PY

we know that this price will go up if the central bank allowsto rise faster thaiy, assuming constant
V.

So, one day the central bank on Coconut Island announced thiéit no longer exchange paper
money for gold at a fixed rate, but that the exchange rate tice pf gold) will instead by determined
on the market. Shortly after this a new phenomenon is obderve

MobEL EcoNomy 2.2, continuation 5Assume now that the banks realize that they do not even need to
issue notes; they can simply keep a record of each housshig#gosits, and make that record available
for inspection by the household on demand. When Bill wishesitchase some coconuts from Bull for
100 crowns, he contacts his bank and asks it to transfer 16@rms from his account to Bull's account.
No gold is shifted between safe boxes, and neither are neéesnged; the bank simply subtracts 100
from Bill's balance, and adds 100 to Bull's. If Bull has an acat at a diferent bank, then the banks’
balances with each other must also be adjusted. If thesenbatastart at zero then after the transaction
Bill's bank must have a balance of minL80crowns at Bull's bank.

Since notes are now unnecessary on Coconut Island, eveingtaliag notes takes them to the bank
and deposits them there. The bank adds the appropriate asrtouthe individuals’ balances, and sends
the notes back to the central bank for destruction.

The system described in model econoi®, continuation 5s very close to the system used in
modern economies today, with the proviso that the tranmagi@ll occur electronically rather than with
human communication and pen and paper. Throughout the fréisé ook we typically assume that
money is purely electronic, because to assume otherwisnisagssarily complicated given how close
to the truth this model is. Furthermore, the future is onide s

We now return to the model econorlyl, and assume that all money is electronic. When an agent
wants to buy anything she instructs her bank to transfecif@leically) the ‘money’ from her account to
the seller’'s account. How does the central bank regulaterthation of money in such an economy? The
central bank does this through two instruments.

(1) The central bank requires all banks to balance their sabkhe end of each working day. A
bank’s books are balanced when deposits at the bank aresatikegreat as total lending by the
bank.

1A bank runoccurs when many depositors, fearing the failure of the peakide to withdraw their deposits. Given a gold
standard this means that they withdraw gold, which the bank kkely does not possess inflaient quantities. If this happens to
one bank it is very likely to spread to others.
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(2) The central bank provides overnight loans at a certdarést rate, which we denote thase
rate.” The interest is paid on a daily basis, but the headline nuisltiee equivalent annual rate.
Thus a base rate of 5 percent means a daily percentage rat@s#¢% — 1) x 100, i.e. 0013
percent per day.

The dfect of these instruments is that the base rate applies tesgtteates on short-term risk-free
loans between agents throughout the econdriip borrowers want to borrow at higher interest rates
than the base rate, while no lender can lend at a lower ratagise they would lose money on such a
loan).

Exampie 2.1. Return now to Bill and Bull and their banks; let’s call themlBiank and Bull Bank.
The central bank has decided that the base rate should be cepgrhowever Bill Bank has decided
to attract customers by lending money at 4 percent inte@stt Bank, meanwhile, demands 5 percent
interest on loans. Bill borrows 100 crowns from his bank tg baconuts from Bull, who gets 100 crowns
in his account. However, Bill Bank now owes Bull Bank 100 asvand must pay 5 percent interest on
the loan. Bill Bank could always borrow from the central baalpay gf Bull Bank, but since the rate at
the central bank is 5 percent, this won't help. Bill Bank wilake a loss on its cheap loan.

A related argument shows that no bank can denraatethan 5 percent interest, since in that case
borrowers would turn to another bank for loans. Finallyegivompetition between the banks they must
all pay 5 percent interest on deposits, since this is theevafudeposits to the banks. (A deposit of
100 crowns cuts the bank’s total debts by 100 crowns, satiad tpercent interest payment.) Thus the
interbank ratewill be equal to the central bank’s base rate. In practidesraharged to households and
firms will differ from the base rate due to the banks’ needs to cover theg, @rgl to compensate for the
risk of default. Furthermore, the banks may well havarket poweallowing them to drive rates further
from the base rate than they would in the presence of more etitiop.

Note that on Coconut Island—as defined so far—there is noaviitg: one household’s saving is
another’s borrowing, and the sum of saving across the ecpi®eero. It turns out that this holds more
generally in closed economies, with one modification: tha sfifinancialsaving is zero. For instance,
if I am a worker on Coconut Island and choose to save half of mgrne one day instead of only 30
percent of it, then the result will be that the net revenueroidideclines by 20 crowns, and the firms will
have to borrow the corresponding amount. My saving is amathent’s borrowing.

2.1.4. The government.So far we have not mentioned the government. The governmentery
important player in economy, not only because it determihesules of the game (assuming it is doing
its job), but also because it is a very important economioradio illustrate this, we add a government
on Coconut Island.

MobeL EcoNomy 2.2, continuation 6.Now suppose that the inhabitants of Coconut Island decide
that they want a government that works for the common gooeéreTére still two hundred people, of
whom half work and half are retirees. Those who work earn X0®s per day, of which they save 30,
consume 50, and pay 20 in taxes. Those who have retired haneome but spend 30 crowns a day on
consumption. Government expenditure is 2000 crowns per day

Figure2.3show the circular flow for model econon2y?2, continuation 6Note that GDPY, is now
defined as

Y=C+G,

whereG is government consumption. Furthermore, note that thergovent’s budget is in balance. This
need not be the case in general: governments can run dedivitshey can run surpluses.

MobEeL EcoNnoMmy 2.2, continuation 7Now we extend the analysis to include the interest paid otsdeb
Suppose—for simplicity—that in 2014 there are only 100 earkn Coconut Island (no retirees). Each
of the workers earns 20 000 crowns per year, of which the $skies 20 percent in income tax, and the
rest is spent on private consumption. The state spends 4DBrO@/ns per year on public consumption.
The state also has a debt of 1 000 000, on which it pays intatésper cent per year.

In model economy2.2, continuation #he government debt increases by 50 000 crowns in 2014,
i.e. the government runs a deficit of 50 000 crowns or 2.5 pe@eGDP; in order to finance its interest
payments, the government must borrow 50 000 crowns. Fumibrer, the government debt increases
from 50 percent of GDP at the start of the year to 52.5 perde@0 at the start of 2015.

2This rate has dierent names in éfierent countries.
SThis is the same as the interest rate on short-term loans gpukids between banks, where profit margins, risk premiums,
and so on make a negligibleffiirence to the rate.
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To sum up, the government can be seen as a kind of ‘super4tansypurchasing goods and services
from firms, bringing in money from firms and consumers throtagh and also redistributing money to
households through transfers. In addition, the governiseardgs and borrows money just as an ordinary
consumer does. There are various potential flows of incomghégovernment. We have shown income
taxes; another major source of income is sales taxes, inhndase we should show a proportion of
consumption expenditure being diverted to the governm@fith regard to expenditure, an important
flow in addition to government consumpti@is transfers i.e. payments directly from the government
to households. Such payments typically include child benefemployment benefit, and state pensions.
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2.2. Investment and capital

Now that we have established who the key actors (economiatggare, it is time to widen the
options for these agents by introducicapital, which we define as goods used by firms—together with
labor—to produce goods and services. Even though such gomedssed by firms, they are owned (like
everything else) by households; households own the firms.

We noted above that the sum of financial saving in an economiwisys zero. My financial saving
is always someone else’s negative saving. However, this doemean that the sum of all savings is
equal to zero, because there is another type of saviegEsaving or investmen{or real investment
Since net financial savings are zero, we can conclude thaanéig is equal to real saving is equal to
investment:

S=1

Economists say that there has been an investment when alpmote resources (such as labour) to the
production of capital goods such as machinery. Capital ggbduld be compared with consumer goods:
consumer goods provide benefits today, while capital gooelptacured in order to increase the ability
to produce goods in the future.

The distinction between financial savings and investmealeiarly visible in the circular flow. In
the previous section we had a model economy with two hundeeglp, of whom half were working and
half were retirees, and in which the workers’ saving exacttched the retirees’ negative saving. But
what if these to flows fail to match? Then we have net investmen

MobkeL Economy 2.3. Assume an economy with 200 people, of whom half are workiddhalf are
retired. Those who work have a net income of 250 crowns peradayhich they save 100 and consume
150. Those who have retired have a net income of 50 crownsgyeradd consume at a rate of 90 crowns
per day. Firms employ people to pick coconuts, but also toenth& ladders which are used by the
coconut-pickers.

150 x 100
+ 90 x 100

oo Coconuts -=====""5

sy 1
!
I
I

|

v v/ Ladders
P N — — ' !
A @ &--—--—---

N
:
I
1
I
I
I

———————— Workers --------

250 x 100
+ 50 x 100

Ficure 2.5. The circular flow on Coconut Island, showing investment

Figure2.5 shows how the ‘excess’ saving in model econaiymust translate into borrowing by
firms. Assuming that firms are not running at a loss (which tt@ynot be doing if we are in a long-run
equilibrium) then this borrowing must beapital investmenti.e. firms are building up their stocks of
capital (i.e. ladders) in order to be able to produce moretaré periods. Investment in this economy is
6 000 crowns per day, which is 20 percent of GDP.

MobeL EcoNomy 2.3, continuation 8.Suppose now that the salary is 200 crowns per day, and the
interest rate is 3.7 percent per year, which is equivaler. @1 percent per day. What is the value of the
assets owned by the typical worker, and the typical penstoli¢hat is the total value of capital in the
economy?
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Since the salary is 200 crowns per day, interest paymentseaverage worker’s capital holdings
must be 50 crowns per day. Furthermore, interest paymerttsecsverage pensioner’s holdings are also
50 crowns per day. Since the interest rate.&l0percent per day, this implies that both the average
worker and the average pensioner hold capital worth 500 88@rts, and the total value of capital in the
economy is 100 million crowns. This should be compared taiah@DP, which is (assuming that there
are 333 working days) 10 million crowns.

Note thatS = | is an unbreakable law; it follows by definition. This can beerstood in dferent
ways. Should you buy something (such as a machine) the moustyaome from somewhere. If it comes
from your own income, you saved, aBd= |. If you borrow it from someone else, they have saved, and
S = | again. If you borrow it from a bank, the bank must borrow itumrt from somewhere, or use its
own money (equity) in which cases it is the bank (and ultitydte owner) who saves.

2.3. Relevance to real economies

2.3.1. What Coconut Island shows about the real economy.

Agents.On Coconut Island we had five typesadent households, firms, banks, the central bank,
and the government. All individuals in the economy belongaaseholds, while the other four types of
agent are legal entities, not people. Furthermore, we éikimliseholds into workers and retirees. This
division is highly relevant to understand real economies.

The quantity theoryThe quantity theory of money—

MV = PY

—is true by definition, but in practice, in modern economissth M andV are elusive. Money is
generally accepted means of payment, and the money suphly &1im of the generally accepted means
of payment. On Coconut Island (Model Econoéyt) M was initially 10 crowns, and later 20 crowns.
But how do we add up ‘generally accepted means of paymentdhaconomies?

In the narrowest sense, the money supply in the economy ial égiuhe amount of cash; this is
generally denoted MO. However, this definition is far tooroat excluding a large proportion of total
money’. There exists a variety of other terms of broadepscdowever the exact usage varies from one
country to another. We denote M1 as MO plus the sum of all nexpative balances in instant access bank
accounts. Thus it is—in some sense—the sum of all ‘fullyitijassets. A problem with measuring
the quantity of money in a modern economy is that less ligaféts—such as shares—are much more
liquid than they used to be. Thus a household with zero hg&laf M1 but large holdings of less liquid
assets (such as shares) may still have the ability to madfe parrchases at short notice. If that is the case,
what is the relevance of measuring M1?

Inflation. We saw that there could be inflation in Coconut Island, wheflation means that prices
are rising. The inflation rate is measured in percent per.yfeaexample, if prices were to double over
the course of a year, the inflation rate would be 100 percéptides were to go up from 100 crowisit
to 102 crowngunit then the inflation rate would be 2 percent that year. Wienprices of dierent
goods go up by dierent amounts then the measurement of inflation becomésgetriave mustweight
the dfects of the price rises according to the importance of theewtve goods: if the price of cars rises
this dfects inflation more than if the price of pencils rises, beeaws spend more on cars than we do on
pencils.

To see how this works, assume an economy in which consumgrsdia and food; there is no
investment. On January 1, 2000, the situation is as foll@ash household buys®cars per year and
1000 kg of food per year; the price of a car is 200 thousand mspwhile the price of food is 40 crowns
per kilo. Next assume that on January 1, 2001, the price of hasincreased by 10 percent while food
prices are unchanged, while the consumption rates of caréoa are unchanged. Then the inflation
rate during the year 2000 can be calculated as follows.

Poi  0.2x220000+ 1000x 40 84

Poo 0.2 x 200 000+ 1000x 40 ~ 80
=105

Thus the inflation rate is 5 percent per year.

More generally, inflation is calculated as follows. Firsg wust put together a so-called ‘basket’
of goods, the composition of which reflects the purchasekebierage consumer (assuming that it is
consumer prices we are studying). Second, we must measwrenhoh it costs to buy the contents of
the basket at the given points of time. Inflation over theqakis then the percentage increase in the cost
of the basket. So far so good. However, there are two majdri@mas: firstly, the average consumer’s
favoured mix of goods changes over time, meaning that tlaivelquantities of the goods in the basket
must be updated regularly; secondly, new goods becomehblaibver time, including completely new

‘
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goods but also changes in the quality of existing goods. §ésin quality are particularly problematic
for econometricians: it can be tricky to distinguish betweeprice increase and a quality improvement.
For example, assume that computers have—over some pergodime —become twice as expensive
but four times as powerful. In that case, surely the ‘redt@of computers has halved?

In addition, a distinction is made between the CPI (consypniee index), thus ‘normal’ inflation,
andunderlyinginflation. To calculate the underlying inflation—the ‘reaknd—the data is cleaned to
remove the #ect of one-@ shocks such as an oil price shock or an increase in sales*axes

In Figure2.6 we see historical inflation for Sweden and the UK. Note thatdte large variations
over the years, and that the inflation rates in the two coemseem to move together. There are at least
three likely reasons for this: that both economies dfected by the same international factors; that
the economiesfiect each other; and that there are international trendsdnaguic policy, and when
governments apply similar policies, similar results fallo
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Ficure 2.6. Inflation (percent per year) in Sweden and the UK sin@&d1%ource:
Statistics Sweden and the ONS.

The financial systemWhen it comes to the financial system, the gold standard é&ésting for
historical reasons, but this system is not used in modernags today: todafiat moneyis the norm.
The system described by which the central bank determireisiterbank lending rate is a good descrip-
tion of how monetary policy works in most OECD economies todsote, however, that this system
is relatively new: 20 years ago—and further back in time—déetral bank controlled the interest rate
by buying and selling monéyThe central bank bought money by sellibgnds a kind of security that
guarantee the owner returns in the future. If for instaneectintral bank sold bonds, banks bought them
for cash, the amount of money in the economy fell, and inteegss rose. If the central bank wanted to
cut interest rates then it bought bonds from the banks.

The financial system is important in modern economies. Oro@aicisland—and in reality—it
is important for households, businesses, and governmdre tble to save and borrow money easily.
Thanks to the financial system these people do not need tcaméagree on the terms of the loan: lenders
and borrowers are linked by the banks. In addition, the @aglso avoid having to negotiate conditions
for the loan, check contract compliance, etc. Furtherntbeerisk for the lender is dramatically reduced
when she lends to a bank, instead of lending directly to ardtbusehold or a firm.

Nevertheless, there are also more direct alternatives.divéat transfersthe borrower and lender
come into direct contact with each other. For instance, a fiishing to raise money may seédbnds
to the public, which stipulate some stream of repaymenteath of negotiating a loan from a bank.
Alternatively, firms may sekhares which confer part-ownership of the firm and thus the rigtd ghare
of future profits.

4For more on inflation, seéttp://www.riksbank.se/sv/Penningpolitik/Inflation/Hur-mats-inflation/.
For a newspaper article about the basket of goods beep://www.theguardian.com/business/2014/mar/13/
inflation-basket-netflix-flavoured-milk-dvd.


 http://www.riksbank.se/sv/Penningpolitik/Inflation/Hur-mats-inflation/
http://www.theguardian.com/business/2014/mar/13/inflation-basket-netflix-flavoured-milk-dvd
http://www.theguardian.com/business/2014/mar/13/inflation-basket-netflix-flavoured-milk-dvd
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The governmeniThe government's role as an economic actor is clearly \@slen in the simplified
coconut economy. The government collects taxes, spendsynangovernment consumption and trans-
fer payments, and tends to build up financial liabilitiestiek to the outside world. (In a closed economy
the outside world means households.) The government mystiggiest on these debts. The government
debt (or national debt) is usually expressed as a percenfape country’s total GDP per year. As we
see in Figure2.7, government debt as a proportion of GDP may be close to zegoEstonia) or well
over 100 percent (Greece). It is natural that the state ®uail(financial) liability of this sort; it owns a
lot of capital assets. However, it is important that the ddtituld not become ‘too large’ such that the
financial markets begin to doubt the country’s ability to thome to pay interest on debt.

In reality, the central government borrows money from thariitial markets on specific terms by
sellinggovernment bond®r simplybondg. In its simplest form a government bond is a promise from
the government to pay a certain nominal amount on a certd@) dach as in a year. Government sells
these promises to bring in money. The price the governmemgeafor such bonds is determined by
the market. If the Swedish government sells bonds which E®®H00 crowns to the holder in exactly
1 year, the price investordter will depend on the interest they can earn on equivalerdsiments.
More helpfully, assume that a completely risk-free investins available which gives 1 percent nominal
interest. Then the investor will pay 10001, i.e. 99.01 crowns for the bond if it is also judged to be
risk-free. On the other hand, if there is thought to be sosieaf default then the pricefiered will be
lower?

Financing the government debt by selling bonds implies ttgovernment must periodically re-
finance that debt: each time a bond issue becomes due formepaythe government must sell new
bonds in order to pay the money due on the old ones. This patiesvs financial markets to adjust the
nominal interest rate paid by the government on its debtrlirfstance the risk of default is thought to
have risen since the last bond sale, then the governmerneedive less (per bond) when it sells, and it
must sell a greater number of bonds in order to raise the sagesash.

In Figure2.7, we see that the national debt can be vefjedént between countries with very much
in common. However, it is not the level of the debt but the m@ttevhich the debt rises that is most
important to the financial markets; in the three years 200832Greece’s national debt rose by more
than 60 percent relative to its GDP, implying that the gowmeent budget was in deficit by more than
20 percent of annual GDP for the whole country. It is thus lyasdrprising that the financial markets
doubted Greece’s ability to repay.
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Ficure 2.7. Trends in government debt as a percentage of annual GD$elected
countries. Source: Eurostat.

5At the time of writing, a Swedish government 1-year botfieis a yield (interest rate) of 0.723 percent. This should be
compared to the Swedish base rate of 0.75 percent. The &dhthbond yield is slightly below the base rate implies thate is
—on balance—an weak expectation that the base rate is nketg 1o fall than to rise during the next year.



EXERCISES 21

Investment and capitéh model economy.3, continuation 8ve concluded that the value of capital
in the economy was 10 times greater than annual GDP. Thiewafleapital is much too high when
compared to real economies, even though the proportiontalfitcome going to capital owners rather
than workers—33 percent—is about right. The reason is tieimodel has noapital depreciation
nor growth. If capital depreciates by 8 percent per year theners will want to be compensated for
this depreciation when they hire it out, as well as receitirginterest rate on money. Allowing for this
a more realistic gross annual return on capital.@3(Qoercent per day, implying that capital stocks are
worth 33 million crowns in total, 3.3 times annual GDP.

2.3.2. What Coconut Island does not show about the real ecomyy. Our analysis of Coconut Is-
land can be seen as an accounting exercise. We track mowegththe economy and see how decisions
could result in (for example) increasing government del#.d&fined the concepts of GDP and inflation,
and saw how inflation can occur in a very simplified contextweer, we have not learned anything
about GDP growth, economic fluctuations, and unemploymrith are the main subjects of the book.

To create growth in GDP requires of course that somethingigirdt could be the population, but
that will not raise GDRper capitg and that is what we are most interested in. In order for GDR ggita
to increase, worker productivity must increase, and fot, ti@re are a number of possible causes. One
possible cause is that workers get moapital to work with, i.e. more machines or tools. However, it
turns out that the key to growth is not capital bethnology

The business cycle involves periods during which the ecoremesources are under-used (reces-
sions) and over-used (booms). To create cyclical fluctnatio our model economy we need to introduce
shocks (such as the bad news or the sudden concern for the)futese shocks disrupt the economy’s
steady progress. Furthermore, it will prove to be necegsantroduce imperfections into the well-oiled
economic machine if such shocks are to lead to economic #itions; in an ideal economy (with perfect
markets throughout) negative shocks lead not to the untilezation of resources in the economy, nor
do positive shocks lead to overexploitation. The key is étweent: in an economy with perfect markets
an adverse shock leads toianreasen investment, while in real economies the result is the afipo

Unemploymentis even morefticult to explain. On Coconut Island it isfiicult to see why anyone
would need to be unemployed. You just have to ‘get on your'laikd pick! Again we focus on how the
mode of operation of the market economy can lead to a signtffp@portion of those who want to work
being unable to find work.

Finally, what happens when the economy is open, that is wheretonomic agents in the econ-
omy interact in diferent ways with agents in other countries? It turns out thagtrof our results are
fundamentally similar, albeit with some modifications.

Exercises

Ex. 2.1 You live on an island and pick coconuts, 2 per day. Yaxet?20 dollars and pay yourself with
them every night. In the morning you can buy the nuts from yiwar, eat breakfast, and go to
work. lllustrate the circular flow. What atd, V, P andY?

Ex. 2.2 If GDP growth in a country is 3% per year, the velocityroney is constant, and the central
bank wants to achieve an inflation rate of 2 percent per yeav,fast must the money supply
increase? Explain!

Ex. 2.3 In a closed economy the government is running a deficithe government debt is increasing.
Axel thinks this is wrong because the debt will be a burderfditure generations, while Bert
believes that Axel is wrong because the government doesanaive from future generations,
but rather from today’s citizens. Who is right?

Ex. 2.4 In an economy, there are four hundred people, thredrbd people working and a hundred
who have retired. Those who work earn 100 USD per day, andviomtkers and retirees receive
30 USD per day as returns on their capital. Workers save 30 piSDlay, and retirees spend
60 USD per day on consumption. The financial transactionbaméled by a bank that lends
money left over to companies who want to invest in capital.

(a) llustrate the circular flow.

(b) What is the GDP of the economy?

(c) What is the level of the nation’s investment, as a peagmbf GDP?
(d) What proportion of GDP goes to capital owners?

Ex. 2.5 Assume an economy—Coconut Island—with 100 worlkard,no capital. Each of the work-
ers earns 100 000 SEK per year, of which the government tdkpsrZzent in income tax. The
government spends8 million SEK per year on government consumption. The gavemt
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debt at the start of the year is 50 percent of GDP, on which temment must pay inter-
est at 2 percent per year. The economy is in long-run equitibin the sense that inventory

investment is zero.
Illustrate the circular flow. What is the government budgsftait (or surplus) that year?

Ex. 2.6 Inayear, 1999, the prices and quantities of threduyms change as follows.

Tennis rackets Chocolate

Price, SEK. Quantity. Price, SEK. Quantity.
1998 200 10 5 200
1999 300 10 10 200

(a) What is the percentage change in prices of tffeint goods?

(b) What is the rise in the consumer price index?
(c) Has the price change of tennis rackets been relativglydrior lower than for chocolate?

(d) Has the welfare of some consumers increased or decregsditle to other consumers?

Explain.
(e) Explain why it is harder to measure inflation when the ambad goods purchased are

subject to change due to price changes.

Ex. 2.7 Assume that the Spanish government wants to raiseyrmnselling government bonds. Any-
one who buys such a bond obtains EUR 1000 after exactly omelfear much can the Spanish
government raise per bond if the risk-free interest ratdhénduro area is 5 percent per year,

and the market believes that it is certain that Spain will llle o fulfill its obligation to pay?



CHAPTER 3

Economic growth 1: Empirical observations

We now return to the first of our key topics, economic growthhatdetermines how much is
produced per capita in an economy, GDP? What determinesrtvettgrate of GDP? And how can
the government act to achieve a better outcome, for instanitigher growth rate? Before tackling
these questions, however, we return to the definition of GBE economic growth, and study some
broad empirical observations about growth iffelient countries over very long time periods. These
observations give us a benchmark against which to comparngeréidictions of our models.

We discuss five main observations in this chapter. Firsthgrdhousands of years up to around
1700, growth rates in GDP per capita were very slow on aveatigeround the globe. Furthermore,
there was also a very slow increase in global population.oSdy, since industrialization the growth
rates of the leading economies have been remarkably cdrnstdre long run, and there is little or no
sign that they are about to slow down. Thirdly, there agey largeandvery persistentlifferences in
GDP between countries: some countries have persistenttyrhawer GDP than others. The fourth—
somewhat paradoxical—observation is that despite thegpens diferences in GDP, very rapid catch-
up may also be observed, i.e. economies with relatively [@P@er capita may experience very rapid
growth, faster than anything observed in the leading ecoe®nthe final observation is that the growth
process involves structural change in the economy: a dogiiili GDP does not simply involve double
the production rate per person of the same goods and setticeslves new (more valuable) goods and
services, produced in new ways.

3.1. Mathematical prologue

Throughout the book we often plot growth rates using a ldlyaric scale on thg-axis. The reason
is that when we display a variable growing at a constant nate wormal (linear) scale then the graph is
hard to interpret: we can see that growth is dramatic in theg kon, but not much more. On the other
hand, when we plot using a logarithmic scale onyttexis then the figure is much more informative.

To see the advantage of the logarithmic scale, consideriablay which has the valugy when
t = 0, and is growing at a constant ragfeThat is, we have

y(t) = yoe®".

This equation shows thgis growingexponentiallyi.e. at a constant rate. Now take the natural logarithm
of each side of the equation, in which case we obtain

Iny(t) = Inyp + gt.

If we plot Iny againstt this is simply a straight line with slopg thus we can readfbthe growth rate
from our logarithmic plot as the slope of the line. For instanif the slope of the line is.03 then the
growth rate is 3 percent per yéar.

3.2. Pre-industrial growth

We begin with a very brief look at pre-industrial growth. Téeidence regarding pre-industrial
growth is presented in Figue1 The first thing to notice from Figur& 1is the remarkable constancy of
production per capita. Second, note that the level of pridalne—equivalent to the purchasing power of
100 US dollars in 1990—is close to the minimum level necgssausurvival. Third, note that population
has risen slowly over the period. Finally, note that the waajority of the global population during this
period worked in agriculture, implying that the dominanhsomption good was food and there was little
structural change. These facts together lead us inexoirstola Malthusian analysfs.

lStrictly, the growth rate is slightly higher than 3 perceet pear because of compounding, however for low growth thies
difference is very small.
2SeeMaIthus(l?Q&.
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Ficure 3.1. Global growth in average gross production per capita, gopulation.
(Data from Brad DelLong, Estimating World GDP, One Million®B— Present.)

MopEL Economy 3.1. Assume again an island economy, and assume that the quahldtyd is an
important limiting factor for the economy, along with thedé of technology; better technology allows
the population to extract more production from the land. 098 BCE the income level per capita is 100
USDyear. However, at this time a new technology is discoveremjuyztion rises, the people’s health
and well-being increases, and infant mortality declinegnc& more infants survive to adulthood, the
population increases. Since land is fixed, production flsise in proportion to the population, and
productionper capitadeclines. Population growth stops when production perteaigiback down to 100
USDyear.

This model is perfectly in accordance with the data of FigRie Furthermore, the figure tells us
that the rate of technological progresgyiacial over the period under study. A back-of-the-envelope
calculation shows that even over the period of much moredrgpiwth (after around 5000 BCE) the
growth rate of population is just@7 percent per year, i.e. about 50 times lower than the ageyamyvth
rate of global product over the last centdryVhy was growth so slow up to 1700 compared to growth
over the last 300 years?

3.3. Patterns in growth across time and countries

3.3.1. Constancy over time.The next empirical observation we consider is the remagkabh-
stancy of growth rates after the industrialization prodess started. The classic illustration of this is
growth in the U.S. since 1870, as shown in FigBr2(the idea for this figure is taken frodoneg2005),
Growth and Ideas). Note that the scale on the vertical axisgiarithmic, implying that a straight line
indicates a constant rate of growth. Furthermore, the stdplee curve indicates the growth rate. The
slope of the dotted line is approximatelyp2135, i.e. 185 percent per year. Note also that the U.S. was
close to or at the leading edge technologically throughoeiperiod.

3.3.2. Persistency of dferences across countriesAn observation closely related to the constancy
of growth rates is the persistency offérences between the GDPs dfdient countries. Thatis, the GDP
of different countries tends to grow at the same rate at the the gameThis tendency is illustrated in
Figure3.3for three European countries and the US since 1950. Here evihaethe GDP per capita of

30ver a 6700-year period population increases by a factobotial00. 1086790 = 1.0007, hence the growth rate i@
percent per year.
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Ficure 3.2. Growth in GDP per capita since 1870 in USA. Note that tiadesisloga-
rithmic, which implies that a constant growth rate (in percent par)yeorresponds to
a straight line in the figure. Data froMaddison(2010.

the richer European countries is persistently around 3@gmtbelow the GDP per capita of the US. (Note
that when two curves are separated b350on a natural log scale, this corresponds to the lower curve
being 30 percent below the upper curve. Mathematically we leap-0.35) = 0.70, i.e. 70 percent.)

1.2

1

0.8

0.6

0.4

0.2

logGDP/capita

-0.4

06 1 1 1 1 1 1 1 1 1 1 =
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Ficure 3.3. GDP per capita since 1950: comparison between USA, 8wédK and
France. Data fronMaddison(2010.

Perhaps more significantly, very largdtdirences in GDP are also shockingly persistent. Indeed, as
Figure3.4 shows, they may even grow over time. In the figure the divergdretween the lines shows
that the gap in average GDP per capita between Africa and $hiedd grown significantly since 1950. In
1950 the GDP of the average African was at around 9 perceheddterage American; by 2008 it was
just 5 percent.

3.3.3. Catch-up. To complete the picture regarding growth patterns, note ¢hantries are not
doomed to remain in the same positions relative to one anoBaal luck or bad management can lead
to a country falling back in the ‘GDP league table’ (as haggaeto many countries in South America
during the 20th century); on the other hand, good luck or gmathiagement can lead to a rapid rise
towards the GDP frontier. Perhaps the most obvious exanfipleising economy is China. In FiguB5
we compare the GDP per capita of the US and China over thecpdm 1870, showing the gap first
widening dramatically, and then narrowing.

“The gap on the log scale increases from around 2.4 to 2.9 rtemiewe have exp2.4) and exp2.9).
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Ficure 3.4. GDP per capita since 1950: comparison between the gevéoa Africa
(dotted line) and the US. Data fromaddison(2010.
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Ficure 3.5. GDP per capita since 1870: comparison between the U(eprve) and
China. Data fronMaddison(2010).

3.4. Structural change

Finally, note that the growth process involves structurange in the economy: a doubling in GDP
does not simply involve double the production rate per pecfdhe same goods and services, it involves
new (more valuable) goods and services, produced in new.ways

Overall we tend to observe the following pattern during thewgh process. At the start of the
industrialization process almost the entire populatiomksan agriculture, hence by far the dominant
product is food. As agricultural productivity (per workeiges, the need for food can be met by fewer
workers, hence workers shift into the industrial sectorimg to towns and cities in the process). As
industrial productivity rises, the production of induatrfimanufactured) products increases very rapidly.
However, the productivity of workers in service industrieads not to rise so fast, so workers tend to
shift over time from manufacturing (where they are less imded) to service industries.

3.5. Measurement of GDP, and growth

Regarding the diiculties of measuring economic growth and GDP, they areyeasérstated. GDP
should give a measure of the production of marketable gaodsieconomy, and it does this rather
well. A bigger problem—which we did not mention above—isttktze relative values of dierent
currencies on the international market does not alwaysctefieir relative domestic purchasing power.
Interpretation of GDP is potentially a bigger problem thasasurement: it should be very clear that GDP
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is not in any way a measure of happiness, nor even of wellghéiis a measure of productive capacity
and its utilization.

Note that the models do not deal witrequality. In the accounting framework with constant shares
of labour and capital, the wage rises at the overall growtth tdowever, in real economies the wages of
different groups tend to rise atfiirent rates. Over many decades, the wafferdintial between college-
educated and non-college workers has tended to increasetthte wages of non-college workers have
risen more slowly than the overall growth rate. In the lasty@ars, wages of the highest earners have
risen very rapidly in many OECD countries, while middleente wages have risen much more slowly.
In the US, for instance, ?? data to come. The rapid increasieedguality over the last 20 years have
caused the issue to rise back up the political and econoneicdsgin many countries, and this trend is
likely to increase.

Exercises

Ex. 3.1 Explain why it is easier to interpret a graph of GDPrdirae when the (natural) logarithm of
GDP is plotted.

Ex. 3.2 Are European countries such as France and Swedewyfaéhind the United States in terms
of GDP?

Ex. 3.3 What is the most remarkable feature of U.S. growtbesit8707?

Ex. 3.4 Explain why technological progress prior to 1700 tec greater global population but not
higher GDP per capita, at least for the majority. How rapid weat progress?

Ex. 3.5 The question is about the development of GDP peraapthe United States and China since
1870. Use Figur8.5to help you answer the questions.

(a) GDP per capitainthe US is more than 10 times higher tduyin 1870. Does that mean
that US citizens consume 10 times more today than in 18707?

(b) China’s growth has accelerated considerably sincedtee1970s. The amount of capi-
tal per capita has also increased tremendously over the parie. Can we therefore
conclude that the capital increase is the main reason b#héngirowth?






CHAPTER 4

Economic growth 2: Capital accumulation and technology adption

We now turn to the analysis of how foregoing consumption fiergake of capital accumulation and
technological progress may be linked to growth in the shadtthe long run. Recall that in Chaptewe
showed that long-run growth depends on a cycle of techncdbgrogress and investment in new capital,
and that capital accumulation alone cannot yield long-mowth. In this chapter we redo the analysis
of Chapterl in considerably more depth, adding depreciation to the inafdeapital accumulation, and
calculating returns to labour and capital in the model wétthinological progress. Finally, we consider
at greater length how the model economy can help us to urderstal economies.

4.1. Capital accumulation on Coconut Island

RobertSolowdeveloped his famous growth model in 1956, and showed thia¢*gapital accumu-
lation (by which we mean accumulating greater numbers détmomachines of the same type as already
exist in the economy) cannot lead to long-term growth. Heeecame to the same conclusion with an
adapted version of his model, building on Model econdiry, continuation 1

MobkeL ecoNomy 4.1. Assume that000people live on Coconut Island, and they have moved on from
picking nuts to producing a range of products with the helpagfital goods including things such as hoes,
axes, bows and arrows, and kilns. However, for simplicityaagume that there is just one fundamental
product, a widget. A widget can be rapidly (freely) converiteto a loaf (i.e. a consumption good) or
into a tool (i.e. a capital good). A worker without a tool camke0.25 widgets per year, corresponding
to 0.25loaves or tools. The prices of a widget is 400 crowns (whicide the price of loaves and tools,
since they are interconvertible). GDP per capita is therefdO0 crowns per year. A worker with a tool
is twice as productive as a worker without a tool. Finallyp®wear out. When a tool is used, there is a
10 percent chance that it falls apart at the end of the year.

Itis 1 January 1960, the stock of tools is zero, productiowidets is 0.25 per person per year, and
GDP per capita, Y, is 100 crowns per year. However, the istandecide to devote 20 percent of widgets
to making tools rather than loaves. What happens in the etgraver time?

Prior to 1960 there are no tools and no investment, and we have
Y =100 C=100Q | =0.
In 1960 20 percent of production is saved and we have (petajapi
Y =100 C=80 | =20

Assume for simplicity that tools made in 1960 cannot be ussil 1961. Recall that each worker
produces ®5 widgets per year, of which 20 percent is converted to to8i8 at the end of the year

there are M5 tools per person, i.e. 50 tools in total. So in 1961 50 warker 5 percent of all workers)

have tools and are therefore twice as productive. This esghat total widget production is raised by 5
percent, and we have

Y=105 C=84 | =21

At the end of 1961, 5 tools fall apart. On the other hand, 528 anes were made (211000/400). So
the total stock of tools rises from 50 in 1961 to 97.5 in 1962.

What is thdong-run equilibriumin this economy? The more tools there are, the more fall et
year, which tends to reduce the number for next year. On ther dtand, the more tools there are, the
more productive are the workengp to a point When all the workers have tools, there is no benefit to
further accumulation of capital (i.e. tools). Let us comsithe point at which everyone in the economy
has a tool, i.e. the stock of tools is 1000. Then total pradads 500 widgets per year instead of just
250 (recall that workers are twice as productive when thex @ols with which to work), of which 20

1The key point is that more capital cannot lead to growth inlding run, if the capital is all of the same type. Instead, drow
must be based on an increase in something else, which Solted datal factor productivity’ (TFP), by which he meanteth
productivity of labour and capital combined. Solow could explain why TFP rises, but he showed that a rise in TFP muitde
key factor behind long-run growth.
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percent, i.e. 100, are converted into new tools. Furtheemwhen the stock of tools is 1000, that implies
that 100 will fall apart at the end of the year (10 percent ef $tock). So at this point there is balance
between tool production ardepreciationi.e. the rate of loss of tools due to wear and tear. So in the ve
long run we have

Y =200 C=160Q | =40

The model illustrates how an economy with neither techrniokdgprogress nor population growth
will approach a long-run equilibrium in which all the key auities in the economy are constant: in
particular, GDP, consumption, and investment are all @nstThis is illustrated in Figuré.1(a). In the
long-run equilibrium there is a balance between produatiomew capital and its depreciation. Such a
balance—orsteady state-will be reached whatever the level of investment in the eooy however,
with more investment there will be more capital in the stestdye. In our simple model, beyond the point
at which everyone has a tool there is no value whatsoevertta eapital, hence a level of investment
giving rise to more than this level of capital is excessive aasteful. Consider for instance the following.

MopEL Economy 4.1, continuation 1.In 2010 an economist arrives and tells the population that in
China the investment rate is 50 percent rather than just 2BeyTdecide to follow suit, raising their
investment rate to 50 percent in order to raise their cap#falck and boost production in the long run.
What happens?

The result of the massive increase in investment can be sdeigure4.1(b). GDP stays the same
at the time of the change, since the level of productitiereis unchanged. However, widgets are turned
into tools instead of consumption goods, hefictalls dramatically whereakrises:Y = C + I. Since
there are not quite 1000 tools in the economy when the chamgede, the boost in investment leads to
a rapid increase in production as the number of tools appesat000. This point is reached after only
a couple of months, and production then leves beyond this point the extra investment leads to the
accumulation of tools for which there are no workers. Note tfte dramatic rise in investment leads to
a dramatic loss of consumption, both in the short run anderidhg run.

So we see that extra investment in capital goddes not result in long-term growthiThe reason
is that the market for capital goods quickly becomes satdraand additional items of the same kind
provide no additional output. One can think of tools as hansmH there are very few hammers, then
producing more of them may boost productivity in the econoHgwever, once everyone has a hammer
there is no point in raising the number of hammers further.

ol

MobEL EcoNnomMy 4.1, continuation 2In 2010—in an alternative scenario—there is a natural disas
ter and half of the tools in the economy are destroyed. Whapéas?

The result of the natural catastrophe can be seen in Figl{®). The lack of capital has a significant
short-term &ect, but after a few years the country approaches its old &fygroduction. Note how the
effect of the drastic loss of capital is both rather small andtsihad.

MobeL eEconomy 4.1, continuation 3.In 2010—in a second alternative scenario—an economist
advises the people that investment in capital does not leézhgy-run growth, and they cut investment to
just 10 percent. What happens?

If investment is 10 percent this implies that only 10 peragnwidgets are converted into tools. In
long-run equilibrium the rate at which tools are producede—@1 x Y must match the rate at which
tools fall apart or depreciate, 1K, whereK is the number of tools. But total production is the sum of
production from those with tools and those without tooks, i.

1000y = 0.5K + 0.25(1000- K),
hence total production of tools is
0.05K + 0.025(1000- K).
In equilibrium we have

0.1K = 0.05K + 0.025(1000- K),
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The gap between consumption and GDP is of course investment.

and hence
K =333

implying thatY = 133 crowns per year. So when the saving rate is halved to 1@peI/GDP drops in
the long run by one third.

To sum up, the model gives us two major predictions. Firstigt big diterences in savings rates
between countries should cause modest long-riiaréinces in thievelsof GDP between those countries.
Secondly, that recovery from shocks to the capital stockikshbe rather rapid, of the order of 10 to 20
years.

Turning to the data presented in Chafethe model fails to explain any of the major observations
about long-run growth which we discussed there, i.e. thestzon rate of GDP growth, persistence of
(very large) diferences in GDP between countries, potential for dramatitheap, and structural change.
Considering our intuitive knowledge about the growth pssgehis is hardly surprising. We know from
our own experience that long-run growth is not driven by fimasumulating more and more of the same
capital good. Instead we see cycles of renewal in the ecomoteghnological progress (the creation of
new designs) is followed by replacement of old (obsoletpjtabgoods by new (modern) capital goods.
We therefore turn now to a model which describes this proicessimple way.

4.2. A model of growth through investment in new technology

In the previous section we learned that in order to contislyoimcrease output it is not fiicient to
continuously increase the amount of capital. What thenésctuse of long-run growth? In this section
we will see that it is essential to continuously adopt nevihtetogy. The history and growth of GDP
per capita is largely the history of technological develepin Is our production of goods and services
is higher per capita than it was 100 000 years ago becausewear@e stone arrowheads today? Or is
it higher because we have developed technologies such iaslage, the smelting of iron and steel, the
printing machine, and the computer?

MobkeL Economy 4.2. Assume an economy in which there are people and machinesaghanachine
needs one person to operate it. Machines last for ten yeawvghigh point they fall apart irreparably and
must be replaced by new machines. In the year 2000 there &@ddple and 100 (new) machines. Of
these, 80 people—each with a machine—work on the produsftioonsumer goods, while 20 people—
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each with a machine—work on the manufacture of the nextrggoe machines. 100 new machines are
ready in 2010, and they are 20 percent more productive tharotd. That is, they generate 20 percent
higher output per period. All workers command the same wagéh is 100 crowns per year in 2000.

To understand this economy, first return to the fundamern¢tlire of the circular flow of money
in the economy, illustrated in Figure2. Here we see the fundamental equatior: C + |I. We also
know thatY—the flow of payments from firms to households at the bottonihefgicture—is made up
of wage payments to workevel, and rental payments to capital owneR.2 So whenY increases, the
sum of these payments—to capital and labour—must increatieelsame amount. Furthermore, if we
assume that capital and labour tdkeed shareof the total cake, then payments to capital and labour
will grow at the same rate as overall GDP. In reality it is tthat the shares of capital and labour are
rather constant, with capital owners typically taking ard@0 percent of GDP, and workers taking the
remaining 70 percent.

Now we turn to the specific economy in question, illustrate&igure4.3. Figure4.3(a) shows the
total flows during each period of 10 years, wh¥gés GDP per year. We know the flow of wages, but we
know nothing so far about the value of the capital accumdlat¢he economy, nor the flow of payments
to capital. Furthermore, since we do not know returns totahpie cannot work out GDP either. The
fundamental problem is that we do not know the interest faezall that we know that workers making
machines are paid 100 crowns each per year in period 1. Wrethage workers? It must be investors
who borrow money in period 1, planning to make a profit by lgrout the machines in the following
period. What price do the investors set? It depends on tkesisttrate.

MobEL Economy 4.2, continuation 1 Assume that the real interest rate per period of 10 years @ 10
percent. What is GDP in period 1? What is the labour share, a&hdst is the capital share?

Recall that to make the 100 new machines to be used in peri@d %yorkers with 20 machines
must be employed throughout period 1. Thus 20 percent of tbeamy’s resources are directed to
investment, costing 20 percent of GDf, each year. Therefore the total investment cost througbgber
1is 02Y; x 10 = 2Y crowns in total. The interest rate is 100 percent per pesad,(for simplicity) we
assume it applies at the instant we move from one period toake(rather than building up from day to
day), implying that the owners of the capital must pay ba¢ketowns at the end of period 1, implying
that they must earn¥ crowns hiring out the machines in period 2 in order to breaknev herefore—
assuming perfect markets—the cost of renting the machines be 4; crowns in period 2, or @Y;
Crowns per yeatr.

The final insight we need to characterize the growth path as tiere is balanced growth at 20
percent per period. This means that if the cost of machireigi@4Y; crowngyear in period 2, it must

2Herew s the wage andl the number of workers, aridis the price of machine hire whil€ is the number of machines.
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be (04/1.2)Y; crowngyear in period 1, i.e. @3Y; crowngyear. Thus payments to capital are 33 percent
of GDP. Since per capita payments to labour are 100 criy®as per capita payments to capital must be
50 crowngyear, and GDP per capita must be 150 crotwear. See Figuré.3(b).

We have now characterized one growth path of this economweMer, we are far from done with
our analysis, since so far we have simply assumed the ineestiate (20 percent of GDP) and the interest
rate (100 percent every 10 years). In real economies tharbems arise as a result of the decisions of
economic agents. We now set about building a simple modedgoribe this process.

For now we assume that total expenditure per year (i.e. n@n@DP, PY) is fixed, and the only
guestion is how this expenditure is allocated between copsion and investment. To analyse this
allocation we consider the supply of and demand for investrfuds. The supply of investment funds
should be an increasing function of the interest rate, whielcan think of as the price of such funds:
the higher the interest rate, the more a household can eaforégoing consumption and lending its
money to those who wish to borrow. Therefore we have an upstaping supply curve. The demand
for investment funds, on the other hand, should be a decig&siction of the interest rate: the higher is
the interest rate, the fewer investment projects will bditalole. Therefore we have a downward-sloping
demand curve. The result is a standard diagram, Figurehe only slightly non-standard feature being
that the ‘price’ of investment funds, on tlyexis, is the interest rate.
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Now we can use the figure to analyse theet of various shocks in the economy on the interest
rate and the investment rate. First, assume (as in the egowithout money) that households become
concerned about the future, expecting bad times aheadr. fifogiensity to save therefore increases, and
the supply curve for investment funds shifts to the righbriithe figure we can see that the result must
be a decrease in the interest rate, and an increase in thetrimest rate. Thus consumption does indeed
decrease, and investment increases, just as it did in tmagowithout money.

What is the &ect of this shift in resource allocation, fro81to 1? SinceY = C + |, there is no
immediate &ect on GDP. However, over time there will be dfeet. Since more resources are devoted
to investment in new machines, this should allow the machia&ers to produce higher quality machines
for the next period (recall that the number of machines isifiome per worker). Thus GDP will be higher
in the next period, thanks to the higher propensity to savkércurrent period.

We now briefly consider two other shocks and thdieets. Firstly assume that households become
more optimistic about the future, causing them (ceterigbpaj to save less and consume more today.
Thus the supply of money shifts to the left, the interest rstes and investment declines. Assuming that
lower investment translates into lower quality machinethanext period, the growth rate also declines.
Secondly, assume that firms become much more optimistictdbeuweturns to investment. This causes
them to demand more investment funds today at a given intextes since their expectations about future
profits are higher. Thus the demand curve shifts to the ragit,both the interest rate and the investment
rate rise. Assuming that higher investment translateshigber quality machines in the next period, the
growth rate rises.

4.3. Relevance to real economies

Recall that we have studied two economies in this chaptest &iSolow-type economy with pure
capital accumulation and no long-run growth, then a moréistipated model in which there is a cycle
of renewal in the economy and growth is driven by investmenttatter technology, embodied in better
capital. What is the relevance of these model economies?ngidering this question, we focus on
the four facts about growth in modern (industrial) econ@n@nstancy of growth; large and persistent
differences in GDP; catch-up; and structural change.

4.3.1. Model4.1 In model4.1there is no long-run growth, so it fails completely on thisiob On
the other hand, there may be persisteffedénces in the model economy, due thatences in the saving
rate. If households in one economy save more than houseinoéa®ther, then the first economy will
build up more capital. As long as the market for capital isgaitirated, this will lead to a (persistently)
higher level of GDP. The problem with this story, howeverhiat diferences in saving rates between
countries are generally not very large, and should typidaltcording to the model) only lead to rather
small diferences in long-run capital stocks, and these smékrminces are nothing like Sicient to
explain the very large and persistenttdiences in GDP between countries. The average GDP per capita
across Africa is not one twentieth of the average GDP pernzapithe USA because of a low saving
rate in Africa. Thus the model also fails to explain the laage persistent élierences in GDP which we
observe. Turning to catch-up, the model predicts that GDdll economies should converge rapidly, and
cannot explain why an economy such as China may have a lofgpkring which its GDP falls further
and further behind the leading economies, only to turn all@nd move into a period of almost explosive
growth. Finally, as there is only one product in the econdime is no structural change. Summing up,
the key function of the model is tle outpure capital accumulation andfidirences in saving rates as
the key to explaining the salient facts about economic dgnomwthe long run.

So the model focusing on pure capital accumulation has littlsay about long-run growth. But it
does have something to say about more short-run processbsas the recovery of an economy from a
catastrophic loss of capital. Recall that the model prediwat this recovery should be rather rapid, and
this is exactly what we observe. This is well illustrated bg tase of German recovery after WW2, as
shown in Figuret.5. We see that after just 15 years the economy has almost ezbisnold trend line,
despite the very drastic loss of capital and hence also ptivity in 1945.

4.3.2. Model4.2. We now turn to modet.2. Can this model explain any of the four key phenomena
we highlighted in the previous chapter? That is, constaficy@nth, large and persistentftérences in
GDP, catch-up, and structural change. The short answeati# #eems to have the potential to do so, but
the model as presented so far does not.

Regarding constancy of growth, the model posits a contiawyale of renewal and technological
progress, and this cycle is what lies behind the steady grow&DP. According to the model, as long
as technological progress can continue to raise prodtictivia constant rate, then growth can continue
at the same rate. This picture of the growth process seengsrealsonable when we consider changes in
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Ficure 4.5. German real GDP, compared to an estimated constawtigrivend
(growth rate 2.3 percent per year). Data: Maddison.

individual economies over the course of several decadesienke see a succession of new technologies
arriving and spreading, allowing moréieient production of existing goods (such as cereals), asal al
allowing production of more valuable goods (consider thel@ion of televisions and telephones over
the last 60 years).

Why might there be persistentftiirences in the levels of GDP between countries? For instance
why are European countries persistently around 30 peradnind the US in terms of GDP per capita?
And why is average GDP per capita in Africa just 5 percent af th the US? According to the model
economy, very large ffierences must be due tdidirences in the level of technology: countries with low
GDP are much lower down on the spiral of increasing technoldghy can’t they then jump right up
to the top, copying the leading economies’ technologies® mbdel puts questions like this one at the
centre of understanding long-run growth: there are mangiplesanswers which fit within the spirit of
the model, and we will consider some of them in the next clrapte

Catch-up—and the possibility of falling further behind—dasily explained in the model. If a
country fails to invest in improved technologies (by which mean technologies which are better than
those currently in use in that country) then its GDP will niaiwg in the long run, hence it will fall further
behind other countries in terms of GDP. On the other hand,cibuntry is behind then it has a great
opportunity to grow fast (catch up) since it has the abilityetarn from the advanced technologies of the
leading economies. The leading economies, if they wishdregse their GDP, must develop completely
new technologies, since they have no one to copy. The moriewbdificulty (as already mentioned) is
to explain why catch-up doesn’t happen more quickly.

The model is clearly capable of dealing with, and even erpigi structural change. Since the
model posits cycles of renewal, it is clearly possible teeaxtit to allow the mix of products to change
over time depending on (for instance) technological pa#s#s and preferences. As with the other
growth facts, however, a lot of work must be done to build upgimple model we have presented into
something which can deliver convincing explanations amdijotions in real economies.

Finally, we consider the quantitative assumptions andiptieds of model.2 In this model, the
share of payments going to labour is 67 percent, and the goarg to capital owners is 33 percent. The
growth rate in GDP per capita is8lpercent per year (20 percent every ten yeag/*f = 1.0184), and
the real interest rate is 7 percent per year (100 perceny ¢geryears). Finally, the investment rate is
20 percent (since 20 percent of labour and capital is emgloyaking new capital), and the depreciation
rate is 7 percent per year (again, 100 percent every ten)yeginese numbers are close to the values
typically observed in real economies.

Exercises

Ex. 4.1 Assume an economy with a single product, widgets.géfigican be easily (freely) converted
to consumer goods or capital goods (machines): one widges @ine unit of consumption, or
0.2 machines. The price of a widget is 1 SEK. Machines are usptbiduction, and a worker
with a machine is twice as productive as one without a machine
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Assume that the economy startBia a state with no machines, and that the population suddenly
decide to save 20 percent of their income, forever. Desevlia happens (in general terms) to
Y, C andl in the short run, the medium run, and the long run.

Ex. 4.2 Assume an economy with a single product, widgets.géfigican be easily (freely) converted
to consumer goods or capital goods (machines): one widges @ine unit of consumption, or
0.2 machines. The price of a widget is 1 SEK. Machines are usptbiuction, and a worker
with a machine is twice as productive as one without a machine

In the initial state—in the year 2000—there are 1000 worlerd no machines, and each
worker produces 1 widget per year. Of the total widget préidugc20 percent is converted into
machines and 80 percent is converted into consumption goods

(a) Draw the circular flow for the year 1900. What af,eC, andl ?

(b) How many machines are there in 1901? What\gi€, and|?

(c) Assume that 8 percent of machines break down irrepamduti year. Furthermore, as-
sume that by the year 2000 there are 1000 machines in the myoighat areY, C, and
I? Is this a long-run steady state of the economy?

(d) llustrate approximately how, C, andl develop between 1880 and 2000, assuming there
is no investment prior to 1900.

(e) Assume that the investment rate rises to 40 percent ipgae2000. What happens as a
result?

Ex. 4.3 Assume an economy in which there are people and nmes;hémd each machine needs one
person to operate it. Machines last for one period (cormeding to several years), at which
point they fall apart irreparably and must be replaced by nechines. In period 1 there
are 100 people and 100 (new) machines. Of these, 75 peoplelk-wdth a machine—work
on the production of consumer goods, while 25 people—eatthavimachine—work on the
manufacture of the next-generation machines. 100 new meshre ready in period 2, and they
are 25 percent more productive than the old. That is, thegigea 25 percent higher output per
period. All workers command the same wage, which is 100 csquer period in period 1. The
interest rate is 100 percent per period. Finally, assuntafteaaconomy is growing steadily, in
the sense that the growth rate, savings rate, and intetesin@all constant.

(a) Draw the circular flow, and fill in wage payments.

(b) Denote GDP in period 1 &4 (in units of crowns per period). Write down expressions for
C;, andly in period 1.

(c) Given that the interest rate is 100 percent, how much roagital owners in period 2
(i.e. those who invested in capital in period 1) pay back ¢séifrom whom they borrowed
in period 1? Write your answer in terms 6.

(d) Now rewrite your answer for part (c) in termsgf.

(e) Now write payments to capital in period 1 as a functioiYpf

(f) Characterize the allocation in period 1 by completingiypicture of the circular flow. In
particular, state (for period 1) GDP, the wage, consumptiavestment, and the shares of
labour and capital.

Ex. 4.4 Plot a schematic diagram showing the supply of andagerfor investment funds as a function
of the interest rate. Use your diagram to analyse ffexts of the following shocks, in an econ-
omy in which the quality of next-generation machines is améasing function of investment.

(a) Households suddenly become more concerned about tire fut

(b) Households suddenly become less concerned about tire fut

(c) Firms suddenly become more optimistic about the futiréhe sense that they expect
higher returns to investmeneéteris paribus



CHAPTER 5

Economic growth 3: Endogenous growth

In the previous chapter we saw that the key to understandiogt lies in the understanding of
the cycles of technological change and investment in nevtalegoods which drive it. Furthermore,
we have seen how capital investment can be profitable sinchimes can then be hired out to recover
investment costs and interest. However, we have not stubl@dpecific issues related to the adoption
and development of new technology by agents in the econmayes which may help us to explain
why some countries fail to grow while others grow rapidlydarhy some countries remain behind the
technological frontier while others drive that frontierfards. When we have a model which can explain
the incentives which lead firms to adopt new technology, seli it from scratch, then we have a model
that can truly explain economic growth, i.e. an endogenoosil model.

We focus on explaining growth in twoftkerent situations. The first case is a country with much lower
productivity than the richest economies. In such a couthieykiey to growth is to successfully upgrade
the capital stock (probably both human capital and physipital), not to perform cutting-edge research.
The second case is a country whose firms already use the atesttproductive, technologies. Here the
only way to grow further is for its firms (or government) to éép new technologies themselVes.

5.1. Growth through adoption of new technology

In this section we consider the situation for countriesfantthe technology frontier. Why do some
countries (for instance China over the last 35 years) adepttechnologies and grow rapidly, whereas
others do not adopt, andf§er stagnation or even negative growth rates (such as mamaAfcountries
in the 1980s and 1990s).

5.1.1. The mechanics of rapid ‘catch-up’ growth. Regarding the mechanics of adoption, a wealth
of evidence shows that countries far from the frontier caowgtheir economies very rapidly through
adoption, much more rapidly than countries at the frontar grow through R&D. Furthermore, it is
not uncommon to see dramatic shifts in the trend growth caimciding with policy or other changes
affecting the country in question. A classic case is Chinajastihted in Figur®.5(Chapter3). After a
long period of stagnation and reversals, economic grow@hima started to takefioin the 1970s, and at
the end of that decade it rose to the double-digit rate is bBlkdver since. What triggered this, and what
stops other economies following a similar path?

To attempt to answer the above questions with the help ofirimes economic theory is well beyond
the scope of this book. Instead, we discuss some likely ansswith the help of some basic economic
insights, and present some heuristic evidence at the same ti

First, note that a very high rate of growth—such as that ategkin China—demands a very high
rate of investment. Recall the model econof3 To achieve rapid growth in the model economy, firms
must either renew their capital at very short intervals,h@ytmust take very large steps forward each
time they renew their capital. In either case, a high ovesadl of investment is required (relative to the
existing level of GDP). Returning to China, there the inuestt rate is around 50 percent, implying that
around 50 percent of factors of production (workers and rim&s) are dedicated to producing investment
goods such as new capital, and 50 percent are dedicateddoging consumption goods.

MobeL economy 5.1. Assume an economy similar 4062 However, this economy is open, and far
behind the technology frontier. It produces only consuamgoods, which it either consumes itself of
sells. If it sells, it buys in return capital goods, i.e. newahines. New machines are available in a series
of different qualities, where higher quality machines yield higB®P per capita; but higher quality
machines also cost more.

Specifically, each rung of the ladder gives 20 percent highieP than the previous rung, and the
machines to achieve it cost 20 percent more than the macfonéise previous rung. The current GDP

1An alternative is to wait for other countries to develop neshinologies and then copy them, but that way the country will
sufer a drop in productivity relative to the economies whichfgen the research and adopt first.

2Note that in an open economy—trading with the rest of the dverin alternative is to produce only consumption goods,
export 50 percent, and use the proceeds to import capitalsgoo

37
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Rung GDP Investmentl/Y x 100 Growth

5 24883 4977 50 9
4 20736 4147 41 B
3 17280 3456 35 5
2 14400 2880 29 3
1 12000 2000 20 ]
0 10000 1667 17 0

Taste 5.1. Rungs of the quality ladder. Units of GDP and investnaeatUSD per
capita per period, and units of growth are percent per year.

per capita is10 000USD per ten-year period, and f@000USD per capita the country can upgrade—
in the next 10-year period—to machines that yitsRDOOUSD per capita per period.

Now assume that the country invests in new machines thatvareuings up the ladder compared to
its current machines, for each member of the population. thimvestment as a proportion of GDP?
What is consumption? And what is the growth rate in GDP peitaaper year?

To solve this model, we calculate GDP on each rung, and tlesiment required to attain each rung,
using the information given, and denoting the initial rusgang 0. We then calculate the corresponding
investment rates in percent, and growth rates in percentgaer This information is shown in Tablel

Reading & from the table, to jump up five rungs the country must invest748SD per capita
in new machines, whereas GDP over the 10-year period is 103D per capita. So the investment
rate is 50 percent, implying that 50 percent of the countpytsduction is exported in order to pay for
the imported machinery. The country then achieves a jumpDi® &om one period to the next of 149
percent, corresponding to®percent per year.

In a closed economy, highimplies highS, i.e. a highsavings rate however in an open economy
(which trades with other economies) this is no longer the chseither case (open or closed) the key to
kick-starting growth in a stagnant economynist a very high domestic savings rate: the key is instead
to generate confidence that investment put into the econoithgive a healthy return to the investor.
Without such confidence, high domestic savings will tratesiiato high investment in foreign countries,
i.e. capital will leave the domestic economy, or in a closeahemy the savings will be used to bid up
the prices of assets such as land or gold.

5.1.2. The economics of adoption and investmenwhat is the key to ‘investor confidence’?
(Note that we should not identify investors witbreign investors, they may equally well be domestic
nationals.) After decades of searching for the key, ecostsrhiave concluded that there is no one key. It
is not the existence of an educated workforce, it is not tlesgmce of infrastructure, it is not a lack of
rules and regulations, it is not law and order, it is not thespnce of a stable political system. Instead,
the key is all of these things, and more. In short,itigtitutionsof the country should be growth-friendly,
investor-friendly.

Regarding the specifically economic environment, key fiadtoclude stability of the economic sys-
tem, and openness. Stability of the system is crucial beoafitbe (often long) delay between investment
and returns; if investors judge that there is a high risk @feenic crisis or upheaval during the lifetime
of the investment this will drastically reduce the inve®avillingness to invest. Openness (in particu-
lar openness for trade) is crucial because it allows newsidea@ome into the economy, and it allows
investors greater opportunities to get returns from theiestments. Regarding openness, note that coun-
tries typically trade most with their near neighbours, ang itherefore a big advantage for domestic
growth if neighbouring economies are rich, or growing répid

Regarding the more general institutional environmentcl & bureaucracy, a lack of corruption,
an educated population, and a well functioning civil socigbuld all seem to be advantageous when
it comes to attracting investors (whether domestic or fprei Again, the key is to understand that
investment implies costs today and hoped-for benefits tomorFactors—such as corruption—which
cause investors to lose confidence in actually receiving denefits are likely to be very negative for
growth prospects. Fear of revolution or civil war would haveeven more powerful negativéect.

Regarding openness, we discussed openness to trade, ermmoportant type of openness is
openness teéhange Since growth is based on the replacement of old, less ptivduechnologies by
new ones, it is a process that is at once both creative andudtdgt: hence the termreative destruction
coined by Joseph Schumpetahen the new ideas succeed, their instigators are likelydw @ wealth

3see for instanc&chumpete(1942, Capitalism, Socialism and Democracy
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and power, implying that the previously wealthy and powlddse status. Thus it is not obvious that the
powerful individuals in a given economy want economic gtoat all. According to Daron Acemoglu
—a highly influential macroeconomist who has written on gtoand institutions among many other
guestions—the likelihood that leaders are anti-growthdases if they are far removed from the ordinary
population? One thing bringing leaders closer to the people is a funistjpdemocracy.

Question 5.1. There are two economies in the world, with 100 million peaaeh, who have ab-
solutely no contact with each other: they called Safelandl @mowthia. In Safeland the people enjoy a
high level of prosperity—on a par with today’s OECD econanieand are happy with their lot. Having
got this far, they now choose to do things ‘as they always lawve’. There is no research, no develop-
ment, and a steady-state economy. Everyone knows theé ipl#icis economy: the norm is that children
follow in their parents’ footsteps. In Growthia 10 percefitloe population are researchers, and the new
discoveries spread continuously through the economy. Neustries sprout up constantly, and entirely
new demands are made on the workforce from one decade toxhelmavhich of the economies is the
growth rate highest? In which of the economies is unemplayimighest? What do you think about
alienation? Happiness?

Finally, a brief word on taxation. Other things being equalestors (just like almost everyone else)
prefer low taxes. This is because, by definition, low taxegetirns to investment mean that investors get
to keep more of their returns. So, not surprisingly, if a goneent taxes returns on capital and stashes
the proceeds in foreign bank accounts then this will disagatinvestment. However, if the government
taxes returns on capital and uses the proceeds to pay fastnicture, education, police, health care, etc.,
then it is far from obvious that the result will be negative fpowth, since these things contribute to a
good institutional environment within which firms can theivSo the pros and cons of high taxes with
respect to economic growth are similar to the pros and coégbftaxes with respect to the quality of
life in general. There’s no need to sacrifice high taxes orattae of growth: if you think that high taxes
benefit society as a whole then they are unlikely to harm dgrowt

5.2. Growth through development of new technology

We now turn to a market economy on the technological frontieGDP in such a country is to
grow, the firms in it must develop completely new technolegidich can then be put to use to raise
productivity (either by making the same products with feim@uts, or by using the same inputs to make
more valuable products).

5.2.1. The properties of ideasWe can think of new technologies as designs or blueprintgil Un
they are put to use, they are not embodied in physical capitayy are intangible. From now on we
simply refer to new technologies as naleas

The special properties of ideas have profound consequdoctse growth process. In economic
jargon we say that ideas amen-rival. Moreover, they can beon-excludableTo see what these concepts
mean in practice, consider the following question.

Question 5.2. Assume you work making pizza and pizza recipes. Which isstagisell? One day
you bake 50 pizzas. The next day you devote to research, ahthfihwhen you put yeast in the pizza
dough, the pizza becomes much tastier. What day providasegteenefits for society?

A pizza is rival: if | have eaten it, or am planning to eat it,uycan’t eat it too. And a pizza is
excludable: | can easily stop you eating my pizza, as longasye not prepared to resort to violence or
threats. The same cannot be said eé@pefor pizza. Any number of people can use the same recipe at
the same time: it is completely non-rival! Furthermoresivery hard for me to prevent you putting yeast
in your pizza dough once you have seen me doing it: ideas arexcudable, at least in the absence of
special measures such as secrecy or patent laws.

Bearing in mind the properties of ideas, consider now thiefehg model economy.

MobkeL EcoNomy 5.2. Assume a closed economy in which there are 1000 individeats with their
own firm. Each firm manufactures—with the help of machinesistooption goods traded on a market,
and new machines to replace the old ones. Each individualdp20 percent of her time on building new
machines, and 80 percent of her time on producing consumgboeds. The economy is in equilibrium
with zero growth: new machines are produced at the same mtbe@old wear out. Technology, in the
form of the designs for the various machines, is freely atéé for anyone to use.

The individuals want to invest more in the future, and therethey begin to spend more time building
machines, and less time producing consumption goods. Howteey soon find that this method does

4See for instancAcemoglu(2009, Introduction to modern economic growth
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not help in the long run: when the number of machines riseetisean initial rise in productivity, but
this rise rapidly levels . They realize they must invest in new technologies if theyaachieve long
term growth. However, not one of them actually does any reke&Vhy not?

The problemis that if a given individual (or firm) puts timedaresources into research, she will have
nothing she can sell at the end of this period. Her new ideashefcomes up with one—is non-rival and
non-excludable, so everyone else can use it without payihgy want to. Hence she is unable to profit
from her research: more to the point, she makessfrom her research, since she is not compensated for
the time and resources she putin. Thus if ideas are nonatidhhon-excludable this impedes investment
in new technology, new ideas. This is ironic because funadatlg it should be a good thing for society
that ideas have these properties: it means that one pedisoérery can result in enormous benefits for
the whole of society. Put fierently, there arpositive externalitiefrom research.

5.2.2. Market power and profit. Assume now that the problem of non-rivalry and non-excliidgb
is solved, for instance by a systemiofellectual property rightgpatents). How do new ideas translate
into higher profits? (Note that they must do if their investare to recover their costs.) It is very easy to
see the answer to this in an economy with just one productxtgneion we can see what happens in an
economy with many diierent products, as in the following model economy.

MopEL Economy 5.3. Assume an economy with a single product, a widget. Widgetmade using
labour and capital, and the production function is=¥ 10K%3L%7. Y has units of widgetfay, and the
function implies that a firm employing one worker and with arechine can make 10 widgétay. The
wage is 7 crownpersorday, and the cost of hiring capital is 3 crowmachingday, implying (based on
the microeconomics which we won'’t go through here) thatiit iact optimal for a firm to hire workers
and machines in equal numbers. The price of widgets is theasmingvidget, and firms make zero profits.

Assume now that one person, Bob Stiles, does some resedrchraes up with a new way of making
widgets which we assume—for simplicity—uses the sameramoumachines but yields 12.5 widgets
per day. Bob patents his idea: no one can use it without himpsesion.

What happens in model econorBy3? Since Bob has the patent, he alone can produce widgets
using his new technique. Furthermore, since Bob can makevliglgets for every 10 crowns he spends
hiring inputs, Bob’s cost per widget is just 80 cents. But ha sell widgets for 99 cents and drive all
other producers from the market, while still paying 7 croyes day to workers, and 3 crowns per day
to machine-owners. So Bob makes a profit of 19 cents per wiolgehe entire global production of
widgets!

MobeL EcoNomy 5.3, continuation 1.Assume now an economy similar to the above, but there are
hundreds or even thousands of products. The makers of thedeqgis compete with each otheronop-
olistically: if the maker of one product can lower her price she will raisdes at the expense of other
products. Each of the products is made based on a produatitetibn similar to the function above, but
the knowledge needed to produce each product is specifiat@tbduct. Firms therefore specialize in
particular products, and build up knowledge relating to thoduct. The more knowledge a firm can
build up, the more attractive the package it cgfeoconsumers (lower price, higher quality). This allows
it to raise its market share and make larger profits.

The two examples show how the presencmafket powe(if you like, monopoly) allows owners of
patents to productive ideas to make larger profits than tleydvhave made in the absence of the patent,
thus providing an economic incentive to perform research.

5.3. Research policy

The introduction of the patent system might have been theoétitk story, but it is not. The reason
is that the patent system is a far from perfect tool for enagung research and hence economic growth in
the long run. We now look briefly at why this is, and analyseahernatives facing a government which
wants to boost research—and hence growth—in a technolbgéivanced economy. We find that the
patent system still yields too little research; furthersat leads to too little production of the patented
goods, and prices that are too high.

5.3.1. Patents and pricesln order to get a sense for optimal policy, we think about whadld be
done in the economy without money from Chayiter

5Explain this term!



5.3. RESEARCH POLICY 41

MobkeL economy 5.4. Assume an economy with hundreds of firms makiffgrdnt products, where
there is no market, but the households decide collectivelyhe allocation of resources. A team of
people allocated to research comes up with a new discoveighvalan potentially lead to an increase in
productivity of many of the gierent products made in the economy. What do the househalitkede do
with the discovery?

The question is trivial: the households will ensure thatdlseovery is spread throughout the econ-
omy and used to the full where ever it is applicable. This omte—the socially optimal outcome—is
significantly diterent from the outcome which would arise under the patem¢sysvhere the innovators
would take out a patent on the discovery and then sell thesrighits use. The fact that they would put a
price on the use of the idea—even though it is non-rival—wadeihd to it being used less than it would
be used in the economy without money, and without patents.

The problem for the regulator of the market economy is th#tevit patents, there will be no (or very
weak) incentives to do the research and come up with the idéeifirst place. Ideally a (dishonest) reg-
ulator might wish to promise patents to successful reseascbut systematically renege on the promise
in the event of success. This strategy is not only dishongséllso blatantly impractical: researchers
would seen realize what was going on, and therefore stogdesearch. The solution is a compromise:
successful researchers are granted patents for a limitémtpe time only. During this period they can
make profits thanks to their idea, and after the patent p&idsdun out society can maximize its benefits.

Sometimes the negative consequences of patent protecéipberiarge, for example where there are
a few people with high willingness to pay for a product and ynaith low willingness to pay. This is true
for many drugs, such as drugs against HIMDS. In such cases it may be worthwhile for the producer
to keep the price high to make high profits from those with highingness to pay, though it leaves those
with low willingness to pay without the option to buy the drulgspite the fact that production costs are
low. This is the main reason for allowing patents expireradtéew years: inventors get a few years to
earn returns on their discoveries, and later the publicthetspportunity to utilize them to the full.

Of course, many innovations are not patented at all. Inmawatcan be divided into two broad
categories: product innovations (new products) and psocesvations (new processes for making the
same old products). An important practicaffdience between the two is that process innovations are
often relatively easy to keep within the firm without the néadpatenting, whereas product innovations
are typically (although not always) impossible to keep eedf a firm keeps a process innovation secret
the dfect is similar to when the firm has a patent: the firm is able tluce its costs, but because other
firms are unable to reduce their costs the firm does not needitee its prices in proportion to the cost
reduction, and hence it can start to make (excess) profitsvithsa patent, this is not a socially optimal
situation: once the innovation has been made, the best thirtge economy as a whole would be if all
firms got to know about it and could use it. However, this isindhe interests of the innovating firm.

5.3.2. Patents and D effort. Even with patents, there is no guarantee that the optimaliatmo
of research will be performed. Given perfect markets, afviddal producing some good will be com-
pensated precisely for thelue addedhat she contributes; that is, she is compensated for thediuie
that her production gives society. However, this is not thgecfor researchers, even when patents exist.
It is possible theoretically that the compensation may ligeeitoo high (hence leading to ‘too much’
research), or too low (‘too little’ research). However, iragtice most economists are agreed tioat
little research is carried out in the economy. The main reasontistpatent does not compensate the
researcher for the fact that her idea can be used as the fikaméta further, even bettemew ideas. Thus
the value of the idea lives on long into the future, even wiheridea itself is no longer used.

In order to boost research further, governments typicalhnsor research through research subsidies,
and also through dedicated organizations supported bydhergment, such as universities. However,
such subsidies are also fraught witlffidulties. The problem here is that it's very hard to make shat t
the research paid for by the government s actually perfdcrRarthermore, it is hard for the government
to know what would have been done in the absence of a subsiybarthe firm just pockets the subsidy
and carries on with research it would have performed anywWéese dfficulties are connected to the
nature of ideas (non-rivalry) and the inherent uncertaifitye research process. If the government pays
a firm to build a bridge, then if the bridge is not built the gowvaent can sue. But if the government pays
a firm to perform some research, and the firm reports back &rtti¢hat the research did not lead to any
useful new ideas, what can the government do? To provide atdtto university research is of course
a great way to get out socially useful research for a smatlwbge contributing to students’ education.
Right?
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5.4. Relevance to real economies: Case studies

We round df our analysis of economic growth by considering a seriesief base studies, in which
we present some observations about economic growthfierdnt countries and time periods, and then
check the ability of our models to make sense of these obisanga

5.4.1. Relative levels of GDP in 15000ur first example was originally put forward B¢remer
(1993 and later discussed hjones(2005. Up to the end of the last ice age, humans were able to
migrate around the world thanks to the low sea levels. Frastitne—around 10 000 BC—through to
around 1500 AD many regions and countries were isolated fach other. Separate regions include:
EurasigAfrica; the Americas; Australia; Tasmania; and Flindefans. The regions are ordered in terms
of population size, with the population of Flinders Islarery around 500 at this time. If we assume
that they all had similar technologies in 10 000 BC (due tdrthigility to interact) then we can study their
growth in isolation from this time up to 1500 AD. What was thewth performance? It turns out that
the larger the population, the more rapid the growth: thellefitechnological sophistication was highest
in EurasigAfrica, and lowest on Tasmania. On Flinders Island the paiuh had died out completely.
Why?

The reason is straightforward. Because ideas are non-tieabreatest number of ideas per person
will be attained (all else being equal) in the region with thegest population, since there are more
people to come up with ideas, and each idea can then be uské bytire population. For growth, big
is beautiful! This is also one of the key reasons why growtavsured by openness to trade: such trade
allows the rapid exchange of ideas and thus boosts the ré&eloiiological progress.

5.4.2. The US and Europe.As we saw in Chapte8, US GDP is persistently higher than GDP in
the richest European economies. Why is this? Do not thessoaties to a very great extent share the
same technologies, implying that they should have the savet df GDP?

The reasons for US leadership of the GDP league are compieank very important factor is rather
simple: Americans work harder than Europeans. They worlofoger hours, and take less holiday. This
difference has an importal@vel gfect on GDP. It does not lead to faster growth in the US, it simply
leads to a somewhat higher level of GDP per capita. It is vapairtant to distinguish between growth in
GDP and the level of GDP. Consider for instance thiea of the relatively high taxes on labour income
in many European countries. Such high taxes may reduce teatimes to work, and thus the average
European may choose to work less than the average Ameridas may cause the lower level of GDP
in Europe; but the long-run growth rates of GDP are the sarB®iiope and the US, as we saw in Figure
3.3

5.4.3. China and the Asian tigers.By the Asian tigers we generally mean Hong Kong, Singapore,
South Korea, and Taiwan. Along with some other economiegihseast Asia—including China—
these economies have undergone very rapid growth since@s1 Their growth rates have been well
above anything ever seen in the leading economies such &s3h&. The reason they have been able to
achieve such rapid growth is of course that they are abledptadchnologies already developed in other
countries, as discussed in Sect®f above. There is nothing to suggest that their growth willtcare
in such a way that their GDP per capita will outstrip that of th.S.; on the contrary, once their GDP
approaches that of the leading economies then they mustmetg and more on research rather than
adoption for further growth, and hence growth sldws.

Exercises

Ex. 5.1 Two countries, A and B have the same GDP in 2000. Cpunthowever, had twice the GDP
in 1995, but production then dropped drastically becaugaeflevastation associated with a
lost war that is now over. The GDP of Country B grew steadijy2lpercent per year, during
the same period.

(a) Compare the countries’ likely growth over the next 20rgea

(b) Explain the diference using Solow’s theory of growth through capital aadation.

(c) Explain the diterence by reference to possibldfdiences in the institutions in the two
countries.

6Note that economies with relatively small populations—Fsas for instance Singapore—may be able to achieve extremely
high levels of GDP by acting as tax havens. In a closed ecortargs are needed to support the functioning of the statehwhic
provides many public goods. However, in a small open econong/possible strategy is to set very low taxes and thus tttrac
multinational firms to perform financial transactions ttghuthat economy. Even if only a very small proportion of thenew
passing through the economy is taken by the government jiit tavay add up to a dticient—or even very large—income for the
state if the population is small, while also providing betsetd private firms.
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Ex. 5.2 (a) Why might a firm’s investment in new technologyegihat firm less in return than the
socialreturn on the investment?
(b) Why might this be perceived as a problem for society, &g tlso for the government’s
economic policies? How can the problem be solved?
(c) Could investment in new machinery give lower expectedrres to the investor than the

social return?

Ex. 5.3 Assume a closed economy in equilibrium with zero ghowvith 1000 individuals, each with
her own firm which manufactures, with the help of machinegdgahat are then traded on a
market. Workers allocate 10 percent of their time to buidimachines.

(a) In the year 2000 the individuals decide that they wantt@st more in the future, and
therefore they decide to allocate 20 percent of their timbuitding machines—which
are highly demanded—and 80 percent to producing consuneetsgoNhat happens to
GDP over time?

() Right Away;
(i) Inthe medium term;
(iii) Inthe long term.

(b) They realize that they must invest in new technology oteotto achieve long-run growth.
However, no-one is willing to invest. Explain why not, suggevo possible solutions to
the problem, and discuss their advantages and disadvantage

Ex. 5.4 Assume two primitive economies isolated from onelaggbut starting with similar technolo-
gies. One economy is a small island, current population 1€@9other a continent with a
current population of 1 000 000.

Discuss the likely growth rates of GDP in the two economiesrdtie following centuries,
assuming that they remain isolated.

Ex. 5.5 In an economy without money, the growth rate dependb® quantity of resources allocated
to improving productivity in the long run through technoicg change. The same applies in a
market economy!

Discuss factors which tend to lead to too few resources talagated to technological change

in the market, compared to what would be allocated in a ptyfetanaged economy without
a market. How can these problems be overcome?






CHAPTER 6

The business cycle 1: Empirical observations

So far we have assumed that the productive capacity of theoetp is fully utilized at all times:
all workers and all capital are fully employed producing de@and services. Now, however, we turn to
the analysis of the business cycle, and a key element of mlaitysis is that in times of recession this is
not the case: productive capital and workers are left idieChapterl—where we studied an economy
without money—we showed that this has to do with the way theikets for inputs and outputs operate:
in the economy without money there is never any reason t@lpenductive workers idle. In this chapter
we establish some key empirical facts about business cykighe following chapters we propose and
analyse a series of models to explain these facts.

6.1. Fluctuations in GDP
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Ficure 6.1. Real GDP in Sweden since 1950, relative to 1950. Thedditie shows

an estimate of the trend—with a break in 1970—and the rigimerfigure has a log-
arithmic scale on thg-axis. The trend is for growth at 3 percent per year, then 2.5
percent per year. Source: Lund University School of Ecolesrand Management.

The study of the business cycle is the study of the periodatifations of economic variables (such
as GDP and unemployment): when we study the data it is easyagine arendlevel of such variables,
and then to compare the observations with the trend. In Ei§urwe show observations of Swedish
GDP, and also plot a trend for comparison. The fluctuatioasraystly small, but occasionally—such as
in the early 1990s—they are large. Note that even after & ffugtuation the variable (in this case GDP)
typically returns to the trend level previously observedlislis most striking when looking at data from
the U.S., as shown in Figu®2 (Chapter3). Here we see that there was a huge trough in the 1930s—
the great depression—and a very large peak immediatelyatds, caused by the waffert. However,
following the end of the war the economy returned to essintiae same trend line that it had been
following in the 1920s!

6.2. Fluctuations in consumption, investment, and unemplment

Recall that GDP—in a closed economy—is the sum of consumptid investment, and that around
80 percent of GDP typically goes to consumption while 20 petgoes to investment. In Figue2 we
see that—in Sweden—investment represents just under 28mgenf total GDP, but that the fluctuations
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Ficure 6.2. Cycles in GDP and investment in Sweden. The first parisihe total
annual GDP of Sweden, in millions of 2012 SEK, and also grogsstment. Both
are compared with an estimated trend. The second panel shewgference between
trend and reality (same units), and thus makes the flucnmtimre evident. The third
panel shows growth rates—in GDP and investment—in percemygar. Data from
Statistics Sweden.

in investment account for about 50 percent of the total flatuns in GDP. Thus, investment is far more
volatile (cyclical) than consumption. This is clearly seethe last panel.

What do we mean when we say that investment is more cyclieal tonsumption? Assume that
both consumers and business owners expect bad times. Besfahis, consumers reduce their consump-
tion, while entrepreneurs reduce their investment. (Tédsl$, in the next phase, to cutbackeirput)
Investment is more cyclical than consumption if the invesiins reduced more (in percentage terms)
than consumption. So, a downturn in the business cycle meesgduction in GDP relative to the trend,
and that in turn implies that either (or both) of consumption investment must fall relative to their
trends. The data shows that both consumption and investerghto fall, by roughly equal amounts in
absolute terms, implying a much greater fall in investmemtércentage terms.

Trend-GDP represents the value of everything producederettonomy when the economy’s re-
sources (labour and capital) are employed to the hormahexteGDP drops below trend this should
therefore indicate that the economy’s resources (labatdicapital) are employed less than normal: more
capital than normal stands idle, and more workers than nareavithout jobs. This is exactly what we
see in the data. In Figu®3we see this data for the US since 1955. The important pankkifigure
is the lower one, showing that whenever GDP turns downwagiddive to trend, unemployment turns
upwards. On the other hand, when GDP turns up, unemploymerst tlown:

A final empirical regularity worth noting—although hard terdonstrate neatly with data—is that
economic downturns triggered by financial crises tend todsgqularly severe and long-lasting. (We will

1an interesting feature is the failure of GDP to recapturettkad level post-2008, despite falling unemployment. #mse
that the trend growth rate may have turned down, perhapsdritie year 2000. We will be able to judge this better in aroldd

years from now.
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return to what other factors may trigger downturns in thetfiew chapters.) In the U.S. data we see a
massive and long-lasting downturn following the financrakt of 1929 (Figur8.2); the next very severe
and long-lasting downturn follows the next financial crablat of 2007-2008 (Figur&.3). Turning back

to Figure3.3, the most severe downturn in the data shown there is for Swestigrting in 1991, which
again was a financial crisis, the only major such cristiesad by any of the four economies in the period.
Why does the failure of banks have such drastic consequéntes‘real’ economy, i.e. every part of the
economy except the financial sector? We return to this quebtlow. A speculative hypothesis would
then be that—since financial crises cause firms to be unabigest—downturns triggered by a failure
of firms to invest tend to be deeper and more persistent tree thiggered by a failure of households to
consume.
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Ficure 6.3. Relationship between GDP fluctuations and unemployihgrtuations.

The top panel simple shows our assumed trend line relativbderved (quarterly) real
GDP. The lower panel shows observed unemployment (in praad the diference

between observed GDP and the trend, as a percentage ofride Drata: OECD.

Exercises

Ex. 6.1 The year is 1993, and there is an economic crisis ird8mweAccording to the Department of
Economic History at Lund University, Swedish GDP per capites 3705 1910-SEK per year
in 1993. In retrospect we can see that trend GDP was rougtil® 4910-SEK per year. In
2013 Swedish GDP per capita was 378 600 SEK per year

(a) Explain the enormousfiiérence between levels of GDP in 1993 and 2013.
(b) GDP was below trend in 1993. By how much? Comment.

Ex. 6.2 Consider Figuré.l

(@) The left-hand panel seems to show constant growth, vitéleright-hand panel shows
declining growth. Which is the better guide?

(b) The left-hand panel seems to show that the drop in GDP 2880 was bigger than the
drop after 2008, whereas the right-hand panel seems to dtaivthiey are equally large.
Which is the better guide?

Ex. 6.3 Aggregate investment is strongly procyclical, whinemployment is countercyclical. Explain
what this means. (Note: The terms are not defined above, uggedp






CHAPTER 7

The business cycle 2: A very simple Keynesian model

In this section we build and analyse a simple Keynesian mafdak business cycle. It is Keynesian
in the sense that we assume that households and firms malstodecibout consumption and saving
according to simple rules of thumb, and that these decideatsto economic fluctuations, the business
cyclel!

7.1. A model without saving and borrowing

The key to Keynes's explanation of why the business cyclsteis that when saving rates fluctuate,
rates of investment in capital equipment do not follow thaihen saving goes up, consumption goes
down. If this is not compensated by an increase in investnteah there is a shortfall inggregate
demand If firms cannot adjust their prices, then they will not selltkir produce, and they will make
losses. Firms react to this situation by reducing produdaied the amount of labour they hire; we have a
recessior? We analyse the Keynesian explanation in a model economyomithelectronic money, and
in which the central bank’s role is to determine interestsat

MobEeL Economy 7.1. Assume an economy in the year 2000 with 100 workers emplgyadingle
firm to pick coconuté.There is a fully developed financial system and no physicalayoEach worker
picks 10 coconuts each day, and in the evening she collectsalyg10 crowns) from the firm. She then
uses the money to buy 10 coconuts from the firm (they cost h@aeh), of which she eats 5 for dinner,
and 5 for breakfast next morning, after which she goes to wbhlere are plenty of trees, and production
is limited by the workers’ ability to pick the nuts.

Now assume that, one Monday afternoon, each worker becoomegmed about the future, and
decides to spend only 8 crowns on buying coconuts, savingvnsrfor a rainy day. Having saved those
two crowns, the plan is to return to consuming 10 coconutdpsgrafter that. What happens next?

What happens on Monday is straightforward. The firm onlyssgll0 nuts, and makes a loss of 200
crowns; on the other hand, it has 200 nuts extra in its inwgnfbhis is illustrated in Figur&.1 What
happens ofuesdayis an open question: it depends of course on how the firm re@tisre are many
possibilities, of which we consider three, denoted (a), &by (c). The first possibility we consider, (a),
is that the firm sizes up the situation and lowers both theepsiccoconuts and the daily wage, each
by 20 percent; from this point on, everything carries on asmab except that households now have net
financial assets of 200 crowns, and the firm has net liaksldfe200 crowns. (But note that the households
own the firm, so ultimately their financial assets are zerdg $econd possibility, (b), is that the firm
decides to ride out the storm, assuming that coconut demédiiabwnce back: it carries on producing as
normal. Again, this outcome is sustainable into the futarel again it leaves households with net assets
and the firm with liabilities. The third possibility—the Kegsian response (c)—is that the firm holds
prices and wages constant, but it decides to cut produaii86® nuts per day on Tuesday, based on the
assumption that since 800 were demanded on Monday, 800 iiltdse be demanded on Tuesday. It
must therefore reluctantly dismiss 20 of its employees. fidw phase of the chain reaction depends on
how the unemployed workers react. Assume for simplicity $irece they have no income and no assets,
they choose not to consume anything. Now there are only 80ichdhls working and consuming, the
other 20 have dropped out of the economy. The firm finds thaedemn Tuesday was indeed for 800
nuts, and congratulates itself on its foresight in dismig<€i0 workers. See Figuie2

lKeynesian economics gets its name from John Maynard Key883{—1946), whose most famous workdsynes(1936),
The General Theory of Employment, Interest and Money.

2Aggregate demand is defined as the sum of households’ tatgmt® for consumption goods in the economy, and firms’
demand for capital goods.

SNote that a recession in some countries has a very specifiutdefj such as a drop in measured GDP in two successive
quarters. However, we are interested in recessions in a mueh general sense as periods during which GDP is signifffcant
below its trend level. On the other hand, a period during WiIBOP falls back towards the trend level from above t®&ection

e say there is one firm for simplicity of exposition. In réalve should think of this firm as representing many identical
firms.
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Ficure 7.1. What happens on Monday in model econoiiy The grey arrows (and
numbers) show the net flow of financial assets from the firm tesbholds; the firm
withdraws 200 crowns, net, from the financial sector, whidedeholds deposit 200
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Ficure 7.2. What happens on Tuesday: (a) prices adapt; (b) the fianng on regard-

less; (c) firms cut their production.

So in the case when the firm reacts to the drop in demand byguyitoduction, the result is perma-
nent recession, with production 20 percent below its paitletvel, and 20 percent unemployment. What

can be done about this situation?

MobeL EcoNomy 7.1, continuation 1.Assume case (c) with fixed prices and permanent recession.
Meanwhile, the people decide to create a government to veorthé collective good. The first action of
the governmentis to borrow 200 crowns from the banks andighaach to the unemployed on Christmas

Eve, so that they can at least buy coconuts that day. Whatdregpext?
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In model economyr.1, continuation 1the result of the government borrowing will be that the
economy returns to full employment, permanently. On Chrést Eve the firm sells 1000 coconuts and,
assuming that the shift is permanent, calls in the prewyowrsémployed workers the next day. As before,
the firm congratulates itself on its foresight the next dayathof the 1000 coconuts picked that day are
sold.

7.2. Saving

In model economy/.1—without saving—the economy never recovers from a shock amew
shock occurs, such as the intervention of the governmeéhflijcontinuation 1This is not in accordance
with Keynes. The key to economic recovery according to Keyinghat when GDP drops due to firms
cutting back their production, consumption does not dromash. There are many possible reasons for
this: the unemployed continue to consume (through borrgivéwven though they have no income; the
unemployed do have an income, because the government lsdioothem and transfers money to them;
the employed do not consume all of their income, so when a evdrkcomes unemployed, aggregate
consumption does not drop by as much as aggregate incomef. tAise mechanisms serve to to smooth
consumption flows over time relative to the flow of productiom income, and this also helps to smooth
out the business cycle.

In the example below we take just one of the mechanisms lattede, and that is perhaps the most
fundamental one: workers save some of their income, to tesevidoen they have retired. In the economy
there are both workers (saving) and retirees (who live oin a&ings). After a shock, there is a recovery
over time, thanks to the fact that retirees continue to cowstegardless of the business cycle. (Note:
Retirees’ consumption corresponds Keyaagnomous consumptign

MobEL Economy 7.1, continuation 2 Now assume that in addition to the 100 workers, there are 100
retirees. Each worker picks 10 coconuts each day, and intkeieg she collects her pay (10 crowns)
from the firm. However, she now spends just 7 crowns buyingnuds; the other 3 she saves. On the
other hand, each of the pensioners takes 3 crowns from h@rgaeach day to buy coconuts.

Now assume that, one Tuesday afternoon, each worker beammesrned about the future, and
decides to spend only 6 crowns on buying coconuts, savingwihsrfor a rainy day. Having saved those
4 crowns, the plan is to return to consuming 7 coconuts peradtgy that. What happens next?

The sequence of events is shown in Figarg& On Monday the economy is in its original long-run
equilibrium. On Tuesday the consumption shock occurs aaditi is forced to borrow money to pay
the wages. On Wednesday the firm cuts its production, layfh@i®workers, but consumption actually
recovers partially and the firm sellsfeome of its inventory. On Thursday the firm raises production
slightly, but consumption recovers a bit more and the firnss#f some more of its inventory. And so
the process continues until the economy is back on its lamgequilibrium path.

Note that we can easily calculate the total loss of GDP, ingamison to the counterfactual outcome
in which the consumption shock never took place. The seqehGDP levels is shown in Figurg4.
The loss of GDP on Wednesday is 100 crowns, then 70, then d%arDenoting the total loss &s the
sequence can be written as

D=100x (1+0.7+0.72+0.73 +--.),

which is the same as

D = 100x = 3333 crowns

1-07
In the Keynesian model, the factor7ds known as thenarginal propensity to consumehile the factor
1/(1- 0.7) is known as thenultiplier: given a shoclS, the size of the total loss in GDP caused by the
shock isSx the multiplier.
The interpretation of the multiplier is straightforwardhd starting point for analysis is (in terms of
the model above), Wednesday morning. A consumption shoglobeurred, and firms have decided to
cut their production in response to this shock. The quessiowhat is the long-run (or knock-onjfect

5To see this, consider the following:
y=1+g+gz+g3+---
= gxy=g+g+g’+-=y-1
=y=11-9.
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Ficure 7.3. The circular flow on Monday and Tuesday (upper panet) \@adnesday
to Friday (lower panel).

of this cut in production? Recall, from above that

- 1

(1) Multiplier = 1-MPC

The lower is the marginal propensity to consume, the lowéhésmultiplier; and as MPC approaches
zero, the multiplier approaches 1.

e When MPC= 0 then the &ect of an income shock on consumption is zero: consumption
continues unchanged regardless of income. The resultittiat if household income drops,
household consumption continues unabated. This causestfirnegret their decision to cut
production, and they immediately raise production backéddng-run equilibrium level. Thus
the dfect of the shock lasts for one period only, and the tofédae on GDP of the shock is
simply the shock itself; there is no knock-offiest.

e On the other hand, when MP€ 1 then all income is consumed, and thteet of a shock is
permanent; GDP never recovers, unless or until a positigeksarrives. This is what we saw
in model economy.1
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Ficure 7.4. GDP from day to day in model economyl, continuation 2

e When MPC is between 0 and 1 then the lower it is, the fasterabevery. A low MPC means
that consumption is relatively independent of income, ileguitb a rapid recovery from shocks.

If the MPC is crucial in determining the economy’s respormsa shock, what determines the MPC?
By definition, the less households consume out of their graessne, the lower is the MPC. Many factors
affect this consumption rate, of which we consider the follaptimo: the savings rate, and taxation.

If households save a large proportion of their income, thysdefinition) leads to a low MPC. In a
closed economy, there must be another side to the ‘savin@s’ there must either exist other households
with large negative savings (retirees for instance), or#e ofinvestmenmust be high, or both. In the
former case aggregate demand is likely to be stable, hera@xtmomy is likely to recover rapidly from
shocks. The latter case is more complex, since (as we skdedew) investment is intricately connected
to the business cycle, something we have not accounted far.so

7.3. The role of the government: Fiscal policy

The next step in the analysis is to introduce a governmembisato the model. We do this in two
ways. First we introduce a government whose sole object gatoy consumption shocks originating
from households in order to eliminate the business cyclenihe analyse a more realistic model of the
government and how itffects the business cycle.

First we return to model econonTyl, continuation 2and assume that a government exists. Further-
more, the sole purpose of the government is to parry houdshkolatile consumption decisions through
changes in policy on taxation and spending, and thereby dampeliminate the business cycle. Such
changes in tax and spending are knowrfigsal policy Note that government consumptiGnis then a
further component of aggregate demand.

MobEeL ecoNomy 7.1, continuation 3Recall that we have 100 workers and 100 retirees. The workers
earn 10 crowns each per day, of which they spend 7. The retspend 3 crowns each per day. One
Tuesday, each of the workers decides to spend just 6 croewiagst. Now assume that the government
does nothing except monitor consumption decisions andoasinooth out aggregate demand. What
should it do?

Assume that the government detects the drop in consumpticfuesday evening and is ready to
act. Then it should borrow money from the banks and purchasents in order to compensate for the
shortfall in consumption. Alternatively, it might chooseliorrow money from the banks and transfer
it to households as a ondf@ayment, a sort of windfall benefit to the households, in theehthat the
households will use the windfall to purchase coconuts. Assg that the government chooses the former
course of action, the circular flow will be as shown in Figidrg
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Ficure 7.5. The government borrows 1000 crowns, and spends theynoonsonsumption.

If the government is able to act on Tuesday then it will buy t@0onuts. If, on the other hand,
the government is unable (for whatever reason) to act urgdivésday, then it should buy 70 coconuts.
Otherwise it risks causing firms to overproduce the next daysing an unsustainable boom. (More on
this later.)

Now we turn to a more realistic scenario in which the govemimuellects taxes, consumes, and
transfers money. Intuitively, if the government takes gdaproportion of (gross) household income as
tax, then this will also lead to a low MPC; households do netgyet the opportunity to spend that portion
of their income! However, the ultimatdfect on the business cycle will depend on what the government
does with its income: if government expenditure is highlyretated with government income (i.e. if
the governmenhas a high MPC) then there will be little or no stabilizingeet. If, on the other hand,
governments have a strong tendency to borrow money to ctempprary) income shortfalls then the
government sector will have a stabilizinfiect.

In our next model we drop the explicit distinction betweerrkess and retirees, and simply assume
that a fraction MPC of household income is spent on consumptivhereas the fraction 4 MPC is
saved. Furthermore, we assume that there is also a fixedtbeg2l of consumption, denoted I63.
(This is the retirees’ consumption in the model above, 30vogday.) Assume the government collects
a proportionr (tau) of income as tax, and transfardo households each period. This is illustrated in
Figure7.6. Note that—in the Figure—we distinguish betwdgncapital investment, anig,,, which is
inventory investmente. the value of unsold produce.

In long-run equilibrium inventory investment must be zaxhjch implies that (given the rules gov-
erning the circular flow)

Y=C+G+ Ik
=Co+MPCX[L-7)Y+T]+G+ k.
We can rearrange this equation to obtain the following éqodor Y in terms of known quantities:
Co+G+Ik+MPCxT
1-(1-71)MPC
Furthermore, the multiplier in this economy is
1
1-(1-7)MPC’
so the larger ig, the smaller is the multiplier. So taxation lowers the npligir and thus helps the
economy recover more quickly from shocks. The underlyirggoa is that the government is assumed
not to adjust its expenditur&(+ T) in response to the business cycle, and hence the existéadarge

government sector tends to stabilize the economy. Goverhooasumption and transfers can therefore
be denoted aautomatic stabilizers In some cases, transfers may actually increase duringsiecss;

Y =
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Ficure 7.6. An economy with autonomous consumpt@y fixed MPC, income tax,
and transfers.

consider for instance benefit payments—such as unempldyiesefit—which rise when household
income falls. In that case the stabilizinfjext of the government sector will be even greater.

Recall that the government may also deliberately adjustliEy on tax and expenditure in order to
counter the business cycle, as we saw in model ecorbfycontinuation fiscal policy). Examples
of fiscal policy to counter a recession are raising governrggandings, and lowering income taxes
The Keynesian model—with its focus on the variability in eggate demand driven by the variability
in consumption—Ileads naturally to the conclusion that tnegnment should use fiscal policy actively
as a tool to counter the business cycle. Indeed, Keynes liimas a strong advocate of active fiscal
policy. However, there are a number of problems associaitbdtine use of fiscal policy, some at a rather
fundamental (theoretical) level, others of a more prattieture.

In terms of our model, the key problem with the conclusiori flsgal policy should be used to man-
age the business cycle is that the model treats both houkekalings decisions and firm’s investment
decisions as exogenous: savings are assumed to switch fremevel to another due to shocks, whereas
investments are assumed to be constant. In reality howdblénge their savings patterns for a reason,
and firms decide how much to invest based on their assessiintbietfoture returns to capital.

Assume that households choose to save more because theglhbgeome pessimistic about the
future and want to have a bigger economi€étbu Now assume that the government reacts to households’
behaviour by borrowing money in order to spend it and thustenact the households’ behaviour. But
when the government borrows money, households know thgtwilehave to foot the bill in the end
(through higher taxes)fiactively, the government is borrowing on households’ bietizt households
want to save, not borrow. Therefore a logical response tdisbal policy is for households to respond
by saving even more, thus negating theeet of the government’s policy. This problem is known as
Ricardian equivalence

Regarding investment, in Secti@b.2we discuss how the model may be extended to include firms
deciding on their investment rates based on their assessifferture returns.

7.4. The role of the central bank: Monetary Policy

Recall now our final economic agent from Chafeire. the central bank. In modern economies the
role of the central bank is to control the supply of money i@ économy. This is known asnonetary
policy.

A supply curve has price on thlyeaxis and quantity on the-axis. A supply curve for paper money is
just the same, where the price of money is the interest fadehigher is the interest rate, the more costly
it is (per year) to hold paper money (which does not yieldried8 rather than other assets (which do).

8in the past this job was often managed jointly by the centaakiand the government.
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In an economy without paper money—as in our standard modeld-rawhich all bank balances
yield interest, there is no cost to holding money. HoweMeeré¢ is an opportunity cost of spending
money, which is the interest that could have been earnee ifthney had been saved. This opportunity
cost rises when the interest rate rises. Discretionarydipgrby households is known asnsumption
whereas discretionary spending by firms is knownnagstment Thus a high interest rate encourages
saving by households (the opportunity cost of consumptisas) and it discourages investment by firms
(the opportunity cost of investment rises). Botteets depress aggregate demand, and thus depress the
level of economic activity.

MobEL Economy 7.2. Consider an economy in which there are two hundred peoplerated who
work and a hundred retirees. Those who work earn 70 crowngdrdsalary and 15 crowns as the return
on their capital. Of these 85 crowns they spend 50 on consampnd save the rest. Those who have
retired also get 15 crowns a day as a return on their capitali@pend 40 crowns a day on consumption.
The financial transactions are handled by banks that lendendeft over to firms who use it to finance
investment in capital. The interest rate—on both depositslaans from the bank—1 percent per
year. The propensity of households to save increases. Vépatins next?

As we now know, when the propensity to save increases, agtrdgmand decreases and, therefore,
firms cannot sell all of their production at fixed prices. Aading to Keynes firms therefore adjust their
production downwards, layingfioworkers. We have a recession. (You should be able to andlyse t
using pictures of the circular flow.)

Above we considered the reaction of the government to sudtuatisn, but here we consider the
reaction of the central bank. If the central bank cuts therast rate, the opportunity cost of spending
money declines. Firms therefore increase their investmeérite households increase their consumption.
Both of these ffects tend to drive up aggregate demand and thereby curbdbssien.

Note that there is a fundamentafférence between the actions of the government (fiscal paliny)
those of the central bank (monetary policy). In the formeeddie government is acting to neutralize the
effect of consumer behaviour, whereas in the latter case theatbank is acting to complete the process
started by consumers; consumers’ saving is a reflection e$medito build up capital for the future rather
than consume today, and the central bank’s action helpssiaretthat this capital build-up actually takes
place.

7.5. Relevance to real economies

7.5.1. Rules of thumb, coconuts, and reality The model is highly simplified, and has households
and firms acting according to simple rules of thumb. Someedehrules make a fair amount of sense, but
we would greatly prefer if we could model behaviour as a tasfulational thinking. Firms are assumed
to adapt their production to the demand which they obseméidd previous period. In our toy models
the length of a period was typically one day, but in a real ecapnwe should think of a period as being
longer, perhaps a quarter (three months) or longer. Thiavielr doesn’t seem unreasonable as a first
approximation, but taken as a whole the model doesn’t holdfuge know (with the help of the model)
how the business cycle will develop, firms should be able tckitamut too. In which case they will not
make the (sub-optimal) choices predicted by the model.dwgla model of the business cycle which is
internally consistent and matches the data is a huge clyalliem macroeconomics.

Another huge simplification of the model is that there is aohe product (which we choose to call
coconuts, but we could of course have called it something).el/hat diterence might it make if we
had many dferent products, and firms competing to produce them andhsgti to households? It turns
out that this extension could actually help us to solve onéhefproblems discussed above, i.e. that
firms follow rules of thumb while they ought to know better.efich firm produces afiiérent product
then demand for that product is likely to vary greatly duehe state of competition with other firms,
depending on the productivities of other firms, consumefepeaces, etc. Under these circumstances it
is very hard for the firm to predict next-period demand foirtparticular product, and it may make more
sense to follow a rule of thumb.

This is not to say that the models we have are useless; thegatngerfect. The simple model
developed above gives a sense of how a short-lived shockazandiects which last much longer, and
it gives a good idea of what factors may make these longagsffects large—e.g. a low savings rate in
the economy—and what factors tend to make them smaller,asieHarge government sector.

7.5.2. Capital investment. An area where the behaviour assumed of agents in the modatisyp
larly unsatisfactory is capital investment: either we ti®ach investment as constant, or simply assume
that a lower interest rate leads to an increase in investmadite a higher interest rate pushes invest-
ment down. In reality, fluctuations in investment make upejai large share of the fluctuations in the
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total GDP, and the causes of these fluctuations are comtexa¢mber, we havé = C + | in our basic
model, orY = C+G+1 if we include government consumption separately.) In Fégu2 (in the previous
chapter) we saw that—in Sweden—investment representshiass20 percent of total GDP, while the
fluctuations in investment account for about 50 percentetotal fluctuations in GDP. Thus, investment
is far more volatile (i.e. it varies more) than consumption.

The importance of investment is further underlined when e@all the economy without money
(Chapterl). The analysis there shows that a drop in consumption causednsumers worrying about
the future should not trigger an economic downturn in a pisféunctioning economy; instead, the extra
productive capacity released from making consumption gatauld be applied to making investment
goods. So it is not the drop in consumption that causes thewwow, it is the fact that there is not a cor-
responding increase in investment. Furthermore, we shadsitdrecognize the possibility that downturns
could be triggered by firms choosing not to invest rather thyanonsumers choosing not to consume.

Question 7.1. Why might investment be more volatile than consumption?

To analyse investment decisions quantitatively (mathealat) is difficult. However, it is easy to
understand intuitively that fear of worse times could gasiluce companies to completely abandon
planned investments.

MobeL Economy 7.3. Assume that on 1 March 2014 the typical assessment of firrhatisttere is
an optimal amount of capital K in the economy in relation to BsBurthermore, firms plan to increase
K in line with GDP, which is expected to rise at a rate of 3 patqgger year through 2015 and beyond.
Assume further that 7 percent of capital depreciates eaah Y¥hat is the investment rate as a fraction
of the total quantity of capital?

Since firms want the quantity of capital to rise by 3 percemtygar (matching growth in GDP),
they must invest 10 percent of the total value of capital egr, in order to counteract thé&ect of
depreciation.

MobEL Economy 7.3, continuation 1.0n 2 March 2014 a wave of pessimism sweeps the economy,
and firm now expect GDP to fall by 2 percent in 2015, beforeméng its upward path in 2016. What
happens to firm investment?

Now firms want 2 percent less capital in 2015 than they hav@142Since depreciation is 7 percent,
this suggests that they should cut investment to aroundcéepeof the total value of capital, instead of
10 percent. So—according to this analysis—when firms ex@&f® to drop by 5 percentage points
compared to their previous expectation, their rate of imest halves.

The failure of the simple Keynesian model we developed ttyaeanvestment decisions is obviously
a major weakness, not only because changes in investmertiertaggered by changes in consumption,
but also because changes in the rate of investment may betrggers consumption changes, rather
than vice versa.

7.5.3. Fiscal and monetary policy.The model includes the key policy instruments used to manage
the business cycle: fiscal and monetary policy. Recall thatur discussion of fiscal policy, we explored
the idea that the government might deliberately raise Spgriliring a recession in order to counterbal-
ance a drop in consumer spending. In reality governmentdipgroes indeed dampen the business
cycle, but the main reason is not that it rises during reoessihe reason is thatdbes not fall or (even)
that it does not fall much. Thus economies with a large gawnemt sector tend to be significantly less
volatile than those with a small government sector (i.€rtB®P fluctuates less)However, in the case
of very severe recessions, or in other unusual circumssatioe government may also use ‘active’ fiscal
policy.

Why does government expenditure not fall during downturii$fere are several reasons, which
could be summed up by the idea that governments typicallpatreredit-constrained (they are able to
borrow large amounts of money cheaply) and that they takdoting view. What does a typical high-
spending government, say the government of the U.K., sgermdaney on? Some of the biggest posts
are pensions, healthcare, education, and defence. Thengoest does not typically cut pensions, or
close schools and hospitals, in response to a temporanjmitgincome. Furthermore, the government
(or its advisors) typically understand Keynesian econsraitd thus understand that by maintaining the
level of consumption they are actually encouraging econaggtgovery which will (among other things)
lead to a more rapid recovery in governmentincome.

What can we learn from this? Fiscal policy measures areractivat &ect the government budget
directly, i.e. measures that directly cause changes ditlggvernment expenditure or revenue. In most

7For evidence see for instanEatas and Mihoy2001).
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Ficure 7.7. Comparison of US (thick lines) and EU (normal lines) G@pBwth, gov-
ernment spending, and government debt before and aftemtineciil crisis struck in
2007-2008. Data from the IMF.

cases the changes are in tax laws or rates, or changes imgometrconsumption. Fiscal policy currently
has a subordinate role in stabilization policy. This is lyaoecause of the fundamental problems dis-
cussed above, i.e. that fiscal policy is not getting to grifth the root cause of the problem, which is
the mismatch between changes in consumption and changegestment. It is also partly because of
practical problems in the implementation of fiscal policyisitypically a slow and clumsy instrument,
and there is an obvious risk that when fiscal measures suaxahanges finally takefiect they will
end up boosting an already booming economy rather thanrttgipout of recession. On the other hand,
given a very severe crisis then fiscal policy is very impartpartly because there is a strict limit to how
far orthodox monetary policy can go: the interest rate cabegeduced below zero.

Active fiscal policy is likely to be used in a real crisis sitioa. A good example of this is the Obama
stimulus package, i.e. the American Recovery and Reinwgdtiict. Lehman Brothers collapsed in
September 2008, signalling a new phase in the global finkadgs which had been building since
mid-2007. Barack Obama was elected in November 2008, andbnuary 2009 the Act was approved
by Congress, pumping an extra 800 billion US dollars intoebenomy, corresponding to more than 5
percent of US GDP at the time. Here we see that a strong andlfiapal policy response is possible in
exceptional circumstances. For an enlightening discagsithe Act see the lecture by ChristiRamer
(2010, Chair of the Council of Economic Advisers in the Obama adstiation: Fiscal Policy in the
Obama White House: Reasoning, Results, and Challengeg Goinvard. It is interesting to note that
European governments have pursuedfietént strategy: fixated by the need to control the size of the
government debt they pursued (and continue to pursue) fiscatactionwhen Keynesian economics
demands expansive policy. Europe has recovered much nawéydtom the financial crisis than the
U.S., and itis tempting to attribute this to the choice tdédwlcontractionary fiscal policy. All of this can
be seen in Figur@.7. The left-hand panel shows the US and EU economifersng similar slumps in
productionin 2007—-2008, but the US economy recovering nnuate rapidly. In the right-hand panel we
see government expenditure, where the US economy receivessive fiscal stimulus which peaks in
2009 and tapers down up to and including 2013, whereas thecBhbenies react to the crisis by making
immediate €orts to cut government expenditure (motivated by the faat tiey are running substantial
deficits due to the fall in GDP and hence revenue).

Turning to monetary policy, in the model the central banktoala the money supply and interest
rates by directly setting the base rate, i.e. the intergéstajplicable to short-term loans. This is exactly
the mechanism described above. Moreover, the banksigaalto the market about its plans (or expec-
tations) regarding the future development of the base fEtés is important because consumption and
investment decisions by households and firms are typicalég8 not on the interest rate which applies
right now, but on the expected interest rate over the medatortg term. The failure to analyse the
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medium and long term is therefore another major shortcorofraur analysis so far. It is not obvious
how the base ratefi@cts interest rates on long-term loans, as we will see later o

Nevertheless, it is true—as suggested above—that theatafitthe base interest rate in the econ-
omy is by far the most important single instrument used tarobthe business cycle. To see just how
active the central bank is, we can check how often the banksyaed how often it adjusts the base rate.

In Figure7.8we see the Swedish base rate over the last 20 years. Notatikatatting decisions were
announced at varying intervals in the past, and that thesevals were often extremely short. More
recently the bank has settled on a policy of meeting 6 timeyg@ar. Note also that the committee set-
ting the rate releases a report after each meeting; thetrapdates the market on the bank’s thinking
regarding the future development of the economy as a whaldtenbase rate in particular. Compare

this to fiscal policy: how often does the typical governmeme{iune its tax or spending policy in order

to fine-tune the level of activity in the economy?
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Ficure 7.8. The Swedish base rate over time. Each point represemistiae decision
made by the central bank, Riksbanken. Source: Sverigdsariks

7.5.4. Inflation. In short-run Keynesian models such as the one developedvessissume constant
prices, i.e. zero inflation. We know that in reality inflatigntypically not zero, hence this is clearly a
simplification. But is it important? It turns out that it isgry important.

To see why it is unreasonable to set inflation to zero, assug@ernment which is not satisfied
with avoiding downturns, it wants to ensure ever faster gindaw production. In the model we developed
above, it can achieve this simply by spending more! Returmadel7.1, continuation 3and assume
that the government borrows money from the banks every gauging the money to buy coconuts which
it then distributes to the population. Firms, finding theconut inventories running down, respond by
raising production, permanently! They do so by employingempeople, who thus receive the fixed wage,
and start to consume. Over time the economy moves to a newbegum with higher employment and
higher total production. Flushed by its success, the gawent borrows even more money ...

This analysis makes no sense because it seems that therdirigtrto the production that can be
achieved in the economy even without technological pragmBat we know from our study of economic
growth that there are definite limits: for a given populatisith given capital and technology there
is a maximum rate of production which is reached when all tngital and labour in the economy is
fully employed. We can easily incorporate the idea of a liamtproduction into our Keynesian model.
If aggregate demand (in nominal terms) exceeds this limthatinitial price level then the response
of producers will not be to produce more at constant pricdsdlwis impossible), rather it will be to
continue to produce at the limit, and raise prices.

While our new model with an upper limit on production is an noyement, the problem now is
that the limit is too strict: in reality we know that if there & surge in demand for goods (for whatever
reason) the initial reaction of firms will be to raise theioguction by paying stato work overtime,
hiring extra sté&, buying extra capital equipment, etc. However, when mamyfido this, it leads to
inflationary pressurén the economy: fundamentally, because labour is in shg@plsufirms competing
to hire workers must raise their wages, leading to highetscarsd therefore also higher prices. Inflation
therefore rises after a time lag. Analysis of what happems wél have to wait for the next chapter.
Sufice it to say that the overproduction of the boom period is netanable, and there is a severe risk
that it will be followed by overcompensation and hence ‘bust
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Exercises

Ex. 7.1 Assume a closed economy where the only input intoymtah is labour, and there is no public

sector. There are two types of economic agent, workers dindes.

(a) Draw a picture of the circular flow of money in this econon®how consumption, sav-
ing/investment and wages. What is GDP?

(b) Is there capital in this economy? Is there investment?

(c) One agent-type has positive saving, the second type dgettive savings. What type is
which?

(d) What happens to firms’ inventory investment if one greugavings exceeds the other’s
negative savings? What could the consequence of this be?

(e) Suggest mechanisms by which this imbalance could be tsradout.

Ex. 7.2 The year is 1400. Assume an economy with 10 identicalycery consumers, and a single

product, milk. There is full employment, 10 liters of milkeaproduced and consumed per
day. The milk costs 10 USD per liter. There is an unlimited ant@f money (through credit).
Every night the workers get paid, and then buy milk. The camygieas a stock of milk; it is not
necessarily today’s production that is consumed.

A certain Monday night one person decides to save his morstgad of consuming milk.

(a) Show the circular flow of money; show also the flow of goauls services.
(b) Show the bank’s balance sheet on Tuesday morning giaiit thoks like this on Monday

morning.
Assets (USD) Liabilities (USD)
Monday
Reserves 100 Deposits (f) 100
Loans 0
Total 100 Total 100

The firm decides, on Tuesday, to reduce production (and tmulaforce) in accordance
with the lower demand. Those who do not get paid may not bomawey; they have to
stop consuming.

(c) Show the new circular flow of money.

(d) How does it look on Wednesday, and beyond?

(e) On his birthday the person who saved money decides tarithit and buy an extra liter.

What happens?

Ex. 7.3 The year is 1500. Assume an economy with 30 peoplehofwm20 are working and 10 have

retired. There is one commodity, milk. There is full emplaymh and 40 liters of milk are
produced and consumed per day. Milk costs 5 SEK per literr&tsean unlimited amount of

money (through credit). The salary level is 10 SEK per day.

Each day, during the day, the retirees withdraw 6 SEK fronr gevings and buy milk. Those
who work get paid 10 crowns; they save three of them, and useest to buy milk. For
simplicity, we assume that the interest rate is zero.

(a) Show the circular flow of money and gogdservices. What is GDP (SEK per day)?
(b) The balance sheet of the bank on Monday morning is shotawbé&low does it look on
Tuesday morning (after Monday'’s transactions are comg)@te

Assets (SEK) Liabilities (SEK)

Monday

Reserves 1000 Deposits (pen) 10000
Loans (frms) 19000 Deposits (wkrs) 10000
Total 20000 Total 20000

On Tuesday, all those who work decide to save 4 crowns ingttadThe company produces
as usual.

(c) Show the circular flow of money and gogdservices on Tuesday. What is GDP?
The company’s milk inventory increases by 4 liters. The canmypdecides, on Wednesday, to

reduce production (and the labor force) in accordance vhighlower demand. Meanwhile,
those who work return to saving 30 per cent of their incomee ihemployed sperydsave

nothing.
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(d) Show the new circular flow of money. What is GDP (SE#ay)?

(e) Show the circular flow on Thursday. What is GDP (SElay)?

() On his birthday (much later) the person who saved extadds to withdraw the money
and buy an extra liter. What happens? Bonus question: Withat'sverall &ect of the
savings decision on GDP, in SEK?

Ex. 7.4 Assume that the following applies to the closed entas, Asien and Besien.

Both Asien Besien

Co = 400 tSEK per year t = 25 percent t = 50 percent
MPC=0,8 T = 625 tSEK per year T = 1250 tSEK per year
| = 100 tSEK per year

G = 0 tSEK per year

Here Cy is autonomous consumptioMPC is the marginal propensity to consunieis the
real investment in equilibriunG is public consumptior, is the rate of income tax, and are
transfers from central government to households.

(@) When GDP= GDP equilibrium (and inventory investments are zero), wevkthaty is
equal toMPC [(1 - t)Y + T] + Co + G + |I. Show this with the help of a picture of the
circular flow.

(b) Calculate equilibrium GDP for each country.

(c) Calculate the multiplier for each country.

Assume that both countries initially have a GDP level thatdsial to GDP equilibrium and
then they arefdiected by a disturbance in aggregate demand suclCghdgcreases temporarily
(for one year) by 50 thousand SEK.

(d) What will be the total decline in GDP as a result of the wigion, in each country?
(e) Explain the meaning of automatic stabilizers. Does gelgnublic sector lead to larger or
smaller economic fluctuations?

Ex. 7.5 (a) Explain why investmehtnormally falls more (in percentage terms) than consumgdion
during a downturn in economic activity.
(b) Compare to what happens in an economy without money whasdholds become wor-
ried about the future and reduce their consumption.

Ex. 7.6 Assume an economy with 100 workers. Each worker needsnachine in order to be pro-
ductive. The workers are employed by competitive firms, aafclvhich owns 10 machines
and employs 10 workers. Eight of the firms produce consummands, and 2 produce new
machines. These two firms, with 10 employees each, producachines each per year (10
machines per year altogether).

Each year, 10 percent of machines break down irreparabprédeation). In a normal year that
means that 10 machines depreciate, and therefore 10 newimaachust be bought, and the
economy is in long-run equilibrium. For simplicity we assthat machines used in yaaare
also made in yean.

Now assume that year 1 was a normal year, but in year 2 consustrce their purchases of
consumption goods by 2 percent. This means that produceensiumption goods decide to
reduce their production in year 3 by 2 percent, and they tf percent of their workers.

(a) How many machines do the producers of consumption googsnbyear 1? And how
many do the producers of machines keep back from their owtygtaon?

(b) How many machines do the producers of consumption googsrbyear 2? And how
many do the producers of machines keep back from their owdygton?

(c) How many machines do the producers of consumption goaglinbyear 3?

(d) Assume that the producers of machines predict demandan3 accurately. How many
machines do they make in year 3, and of these how many do tlegypke

(e) Use the model to help explain why investment is more ilel#tan consumption in real
economies.

Ex. 7.7 Assume an economy with households, firms, a finane@bs a central bank, and a govern-
ment. The government taxes income and uses the money topsgriices such as health care
and education. The role of the central bank is to determieéntierest rate in the economy.

Households become worried about the future and cut thesuraption.
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(a) Explain how this can lead to an economic downturn.

(b) Discuss what the government and central bank can do tedspp recovery from the
downturn.

(c) In real economies, monetary policy is used much moreelgtihan fiscal policy to man-
age the business cycle. Why?



CHAPTER 8

The business cycle 3: A model of the medium term with inflation

In the simple Keynesian model of the previous chapter werasduthat prices are constant. This
might be OK for the very short run (up to a few months, perhapsjn the medium-run we must consider
the possibility that prices (including wages, the priceiofig labour) may go up or down. Including this
possibility has a profoundfiect on the analysis, making it much more general and poweldafortu-
nately, it also becomes a lot more complicated.

8.1. Keynes and the quantity theory

Before proceeding we consider the question of prices anidypwi a little more detail. We can
summarize the conclusions from the simple Keynesian mad#éi €onstant prices) as follows: equilib-
rium GDP is determined by aggregate demand, and disrupiticmggregate demand lead to temporary
variations in GDP. Permanent change#\in instead give permanent changes in GDP.

On the other hand, recall the quantity theory of money (8a&il):

MV = PY.

This states that if demand increases (implying either areas®e in the quantity of money, or an
increase in its velocity) then either price® or productionY must increase. In the long run we expect
productionY to be determined by the productive capacity of the econontyjfamore money is injected
into the system without the productive capacity of the ecopincreasing there will be more money
chasing the same quantity of goods, so prices rise.

Since long-run production is determined by the product&pacity of the economy, this implies
that Keynes’ model with constant prices is not realistichie tong term. Suppose, for example that
the state borrows money and spends it on consumption, siogAD. We know that this can lead
to a temporary increase in GDP (economic boom), but in thgdoiterm, it leads instead to higher
prices in the economy, inflation. Keynes was well aware dof,thut the question remains of how the
adaptation from short-term (higher production) to long¥t€higher prices) takes place. What happens
in themedium ter@ As we shall see below, the adjustment process itself isaméthing that happens
automatically or mechanically; how fast it goes dependsam édconomic agents act, and that depends
on how they interpret the signals from the government, e¢miank, the media, etc. regarding future
developments in the economy and economic policy.

8.2. TheAD-AS model

8.2.1. A simple model with inflation. We begin by setting up the simplest possible model which
retains the key elements of the analysis of the previoustehdyut also allows for the possibility of
inflation. Models of this type are known &D-ASmodels, standing for aggregate demand—aggregate
supply. The central element of our filb-ASmodel is a graph of supply and demand.

MobeL eEcoNomy 8.1. Assume an economy with a single product, widgets, produsied labour
alone. There are 100 working-age adults in the economy, e&ethom can produce one widget per
day, and everyone works in widget production. (All adults ar the labour force, and there is no
unemployment.) The price of a widget is 1 crown, and the wadecrown per day. Production is 100
widgets per day. There are also 50 retirees in the econontynanmkers save a proportion of their wages
to build up savings, while retirees livgfdheir savings. The economy starts in a long-run equilibrium
with zero net savings, zero investment, and zero inflation.

How can we represent supply and demand in Model ecori®y Usually when we show supply
and demand in economics we put price on the vertical axis aadtify on the horizontal axis. A demand
curve always slopes downward in such a figure; the lower thee pthe greater the quantity demanded.
The partner to the demand curve is thepply curve which shows the amount produced by firms at
different prices. This curve typically slopes upwards; the dighe price, the more firms supply.

Now consider Model econon®.1. Supply is straightforward. If we follow Keynes exactly there
must assume that all prices are fixed, hence the supply curgelye a horizontal line: firms will always
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Price Price
level, level, AD
b P AS
AS
AD
Quantity, Y Quantity, Y

Ficure 8.1. Keynes’ assumption of supply and demand: (a) the puyadésan model
in which supply is perfectly elastic at all quantities; (bpdel 8.1 in which supply
cannot increase beyond a fixed limit, the productive capacithe economy.

supply at the same price whatever is demand. However, hem@euiate from Keynes in one simple
respect: the fixed-price rule holds, but only up to the pdimttzich there is zero unemployment. It is not
possible to produce more than 100 widgets per day at any, @icat this point the supply curve must
turn upwards, vertically. The demand curve, on the othedhahould slope downwards as we expect
demand curves to do: if the price of widgets rises then (ak elqual) fewer widgets will be demanded
on the market. We can therefore represent the equilibrissoriteed in Model econom§.1as shown in
Figure8.1, right-hand panel. The curves must cross at the cornerpisecae are told that there is zero
unemployment.

MobEeL EcoNomy 8.1, continuation 1Now assume that, for some reason, the citizens of this egonom
become more optimistic about the future and decide to sagedled consume more. What happens?

When consumers want to consume more and save less, demesabies, that is th&D-curve shifts
upwards in the figure. Readingfdrom the new crossing-point we see that quantity is unchaupere
is full employment from the start), but the price of goodesisAs long as thevageremains the same,
the result is that firms make profits, which go to their ownéssume thaAD moves up by 10 percent,
so the price of widgets also rises by 10 percent, while theawsgonstant. Consider a firm employing
one worker, making one widget per day. That firm will make &fipaf 20 cents a day, the fierence
between revenue and costs.

Now consider an entrepreneur—Briony—who wants to set upnafinm, employing one person.
The problem faced by that entrepreneur is of course thatntieedabour force is already employed.
However, if Briony dfers 101 crowns per day then she can attract labour away from egistnployers
while still making a profit. Unfortunately for Briony this \g& won't be enough, because (if we assume
competitive markets) other entrepreneurs witieo 102, and others will thenféer 103, etc.: the only
sustainable wage given the new demand curve is of coursenh @0 cents per day, in which case firms
just cover their costs and make no profit.

The upshot of all this is that when the demand curve jumps uplsdel economyd.1, continuation
1, in the medium term the supply curve must follow and the oftigat of the increased demand is a jump
upwards in prices. On the other hand, note that a permanent negative shock suegrion will (in
the model) drive production and consumption down permdylemhereas a temporary negative shock
to consumption will have a medium-run negatiykeet on production and consumption, as the economy
takes time to recover from the shock. (To see why, recall tbdehof the previous chapter.) So in this
model there may be a role for policy to counter negative shololt there is no benefit at all to driving
up demand beyond the level which applies in long-run equuiib.

8.2.2. A more complex model with booms.The model described above is a lot more powerful than
the simple Keynesian model because it allows us to accouhbth recessions and price increases (albeit
in an extremely simple way). However, we would also like tabée to account foboomsn our model,
where we define a boom as a period with an unsustainably higlof&conomic activity. According to
this definition a boom is both good and bad: it is good becafiigechigh rate of production and high
employment during this period, but the downside is thatitrisustainable and the end of the boom may
signal the start of a recession rather than a return to ndawelk of activity.

In order to incorporate booms we need to allow for the polisiltihat production may be greater than
its ‘normal’ level. In terms of the Figure, we must relax tresamption that the supply curve switches

Lif the shift upwards in the supply curve (i.e. the wage insedaccurs after a delay then there is a period during whigh fir
owners reap excess profits.
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Ficure 8.2. AD-AS model with booms: (a) the economy is in equilibrium; (b) ece
sion. The black dots show the price level and GDP, wiAddendSASmeet.
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Ficure 8.3. AD-AS model with booms: (a) a boom caused by increasbx (b) A
new long-run equilibrium with higher prices only. The bladts show the price level
and GDP, wherdD andSASmeet.

suddenly from horizontal to vertical. Instead, we imagihattthere is some ‘normal’ level of supply
at which the resources of the economy (labour, capital) amgl@yed at a rate that is sustainable in the
long run. Up to this level of supply, the supply curve is horital (as in our simple Keynesian model).
However, if a greater quantity of production is demandeehtibhcan be supplied in the short run but only
at a higher price. The reason for this price rise is an iner@agroduction costs due to (for instance)
the need to pay overtime rates tofBtaAs quantity increases further, the supply curve steepsot
reaching a limit beyond which production is impossible gitke inputs (primarily labour and capital)
available in the economy.

The supply curve described above is now labelled the shoraggregate supply curv8AS, be-
cause it only applies in the short run. What about the lon@ iRacall that we defined the ‘normal’ level
of supply as the quantity at which the supply curve turns upsaln the long run this quantity will
be supplied irrespective of price, hence the long-run supptve LAS is a vertical line through this
point. Plotting theSASandLAS curves gives us Figur@.2. In the left-hand panel we have a long-run
equilibrium—in which all three curves meet at the same petand in the right-hand panel we have
a recession, which may pass due to the Keynesian mechangmrilsbal in the previous chapter, but it
could also pass due to a shift down in wages, reducing cosgddtion to demand.

MobEeL Economy 8.1, continuation 2.Recall model econong.1, with 100 workers and 50 retirees,
and zero savings and investment, and constant prices. Nsuwnasthat the short-run supply curve is
similar to that illustrated in FigureB.2, and that the citizens of the economy become more optimistic
about the future and decide to save less and consume mord.Hafyeens?

When consumers save less and consume more, aggregate dabamoves upwards. Price and
guantity are wher&ASand AD meet, implying that both jump upwards when demand jumps up: w
have a boom. However, wages are (so far) unchanged, altitbegiwners of firms must pay overtime
rates for the extra production. This implies that firm proffitsrease: recall from microeconomics that
revenue is pricex quantity, so it is the area under the price line. Variablagasn the other hand, are
equal to the area under the supply curve. ThEedénce between the two shows producer surplus or
(assuming no fixed costs) profit to the firms. Assuming thaSA&curve is a horizontal line up to the
point at which it meets theAScurve then profits are zero in the long-run equilibrium, knet equal to
the shaded area in Figuge3, left-hand panel, at the height of the boom.



66

Price leve|

=]

LAS

Price level,

=]

AD1

LAS2

8. THE BUSINESS CYCLE 3: A MODEL OF THE MEDIUM TERM WITH INFATION

LAS1

SAS1
SAS2

Y2 Y1 Y2Y1

Quantity,Y Quantity,Y

Ficure 8.4. AD-AS model in two cases: (a) worried savers; and (b) productdiop.
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Ficure 8.5. Expansionary policies after a productivity drop: @ €conomic boom in
the beginning (b) only inflation in the long term.

If firms are making excess profits, other firms will want to erke market, and the existing firms
will want to expand. But since there is full employment théyomay for firm A to expand is to attract
workers away from the other firms, and in order to do this #ixmust pay higher wages. The incentive
for firms to pay higher wages will remain as long as profits agtjve; in other words, the only possible
long-run equilibrium is one in which thBAScurve has caught up with the demand curve, and GDP has
returned to its long-run level. This is illustrated in thghi-hand panel of Figur@.3.

MobEeL Economy 8.1, continuation 3.For another example, consider the same economy but assume
that GDP—which is normally constant—has recently gone d@md the government is not satisfied.
However, we do not know whether the problem is due to a laclewfaehd (i.e. a shift down in AD), or
whether it is due to a shift of the LAS curve to the left (i.er@pdn productivity). What should the
government do?

What the government should do depends on the cause of thard@®pP. If the cause is a drop
in demand (Figur®.4, left-hand panel) expansionary policy such as a reductidhe interest rate may
help return the economy to long-run equilibrium. Howewertfie latter case (right-hand panel) the new
situation with low GDP is the new long-run equilibrium besata real shift in productivity has caused
the change. If the government tries to return the econompechigher (now unsustainable) level of
production, the result in the long run will be higher prices bot more production, as shown in Figure
8.5

8.2.3. Unemployment, inflation, and the Phillips curve.Thus far we have framed the discussion
in terms of the price level and the rate of production, and axemot explicitly discussed inflation and
unemployment. We have, of course, discussed rises in tbe lgriel. In one sense such rises are inflation,
however in our analysis so far inflation only seems to occarasolated incident triggered (for instance)
by mistaken policy, whereas we normally think of inflationsasnething going on continuously ‘in the
background’ so to speak.

Regarding unemployment, we have assumed thus far in our Imtt# in long-run equilibrium
there is zero unemployment. Hence in a boom there is no reduotunemployment, rather an increase
in overtime. In reality we know that in long-run equilibriuar when GDP is equal to its trend level)
there is significant unemployment: typically between 2 a@i¢pércent of those who want to work are
unemployed. We come to the explanation of why that is in the cleapter. In this chapter we simply
assume that there is some ‘normal’ rate of long-run unenmpét which applies when supply is equal



8.2. THEAD-ASMODEL 67

. 321

I

o

>

)

o

c

@

I~

@

o

@

o)

IS

= -

8 0 13 25,

S

= 23

ks

o

o)

C

I

<

o

S

g

IS

X o I
0 22

Unemployment, percent

Ficure 8.6. The relationship between inflation and unemploymetwéen 1913 and
1948 in the U.K., as observed by Phillips.

to long-run aggregate supplizAS For reasons that will become clear later we denote thisnadir
level of unemployment alAl unemployment, where NAI stands foon-accelerating inflationWhen
unemployment is below the NAI level—implying that t&&\Scurve is ‘too low’ relative taAD—then
we assume that competition for workers between firms tendgve wages up, driving up th®@AScurve
such that (in the long rurBAS LAS andAD all meet at the same point.

Let us now consider inflation and unemployment togethersTfauwe have assumed that as long as
the AD andSAScurves meet at or to the left of théAScurve then prices are constant, i.e. the inflation
rate is zero. Let us stick with this assumption for a while aed where it leads us.

MopEL EcoNomy 8.1, continuation 4 Continue to assume an economy in which the short-run supply
curve is similar to that illustrated in Figure8.2-8.4, while firms react to price increases by raising
wages after a delay, as described above. Furthermore, asshat the delay ifixed. Finally, assume
that aggregate demand fluctuates unpredictably.

What do we observe regarding inflation and unemploymentismeébonomy? To answer this ques-
tion all we need is the above analysis: when demand is low|fad we see zero inflation and high
unemployment, whereas when demand increases the respieiod of positive inflation and low unem-
ployment. If we then show inflation and unemploymentin a brage should see a negative relationship,
i.e. a downward-sloping line: when inflation is zero, uneoyphent should be high, whereas when infla-
tion is positive then unemployment should be low. This isctlyahe relationship observed by the New
Zealander A.WPhillipsin 1958 when he studied unemployment and inflation in the Bdfween 1861
and 1957: when unemployment was lower, inflation in the eogntended to be higher. Thus the name
of the negative sloping curve: the Phillips curve.

Note that Phillips’ data suggests a model rather similah#d tllustrated in Figur.1, right-hand
panel: inflation is close to zero when unemployment is abowertin level, but when unemployment
is pushed down to that level (around 3 percent in the dat&eins that inflation can rise to almost any
level without unemployment going down further.

In the next example economy we add a government to the model@rsider how it acts given the
existence of the Phillips curve.

MopeL Economy 8.1, continuation 5 Continue to assume an economy in which the short-run supply
curve is similar to that illustrated in Figure8.2-8.4, while firms react to price increases by raising
wages after a delay, as described above. Furthermore, assat the delay ifixed. Finally, assume a
government which hates unemployment, loves productionazfgiand services, and doesn't particularly
like inflation. What should the government do?
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To answer this question, consider what happens if the govenbraisef\D, either by reducing the
interest rate (monetary policy), or through raising spegdir cutting taxes (fiscal policy). The first thing
that happens is that both production and prices rise, whiggnployment falls. The expansionary policy
thus leads to a temporary situation with high GDP and low ysleyment, at the cost of a rise in prices,
i.e. inflation. Since the government hates unemploymemed@roduction, and isn't too bothered about
inflation this seems like a great deal soZar.

But what happens next? As we saw earlier, the next step 8A&o catch up with demand, causing
a further rise in prices while production (and hence alsanyleyment) return to normal. So, it seems
that a temporary period of high GDP and low unemployment aadhieved at the cost of a rise in the
price level. Given what we know about the government’s peafees this still looks like a good bargain
for the government. Hence in this economy we would expeogtvernment to repeatedly raise demand
in order to, repeatedly, enjoy periods of raised GDP and loemployment, at the cost of a series
of price rises, i.e. inflation. It is a small step to think oetgovernment continually raising demand,
keeping theAD curve ahead of th&AScurve and ensuring that production is held above its lomg-ru
level permanently, at the cost of inflation.

So given an economy where the government can obtain low ulegmpnt and high GDP at the
cost of high inflation, it seems rational for the governmenttioose high inflation. But the consensus
for the last 30 years and more is that government policy shaih for low inflation. Why is that? Does
low inflation come at the cost of higher than necessary uneynpent? According to our model so far, it
does. However, a little more thought shows that our modedsafikes no sense and must be extended.
Furthermore, study of further data shows that it does nal hoteality either. The key to the extended
model is to includexpectations

8.3. The model with expectations, or why the government cahbutrun the market

The model economy we have built up so far does not includeatapens about future prices and
wages. If we extend the model by including such expectatittusns out to have a dramatidfect on
the behaviour of the economy, and on optimal policy in the eiedonomy.

8.3.1. The #ect of expected expansionary policy.

MopeL economy 8.1, continuation 6.Return t08.1, continuation 5but drop the arbitrary assump-
tion that there must always be a delay between a rise in piécebka rise in wages. Assume that the
government manages the economy in such a way that aggregiaiand rises by 10 percent each year,
while long-run aggregate supply is constant. What happens?

In the previous section weffectively assumed that each price rise caught firms and wetker
surprise, and therefore there was a delay between the gé&cand the rise in wages, and this delay was
what gave rise to higher production and lower unemploymutin model econom@.1, continuation 6
we see that the idea of such a delay is unreasonabA® Hlways rises by 10 percent per year, then firms
and workers will plan for price and wage rises of 10 percenypar too, and furthermore the prices and
wages they plan for will be such th#t= LASand the economy is in long-run equilibrium. So the only
effect of the expansionary policy will be to create inflation'ellbng-run analysis is therefore consistent
with our analysis based on the quantity theory of money aaetiuation

MV = PY.

WhenM (the quantity of money) o¥ (it's velocity) rises, the fiect in the long run in not to raisé (the
guantity of goods and services produced) but rather to Rjiske price level. I1fM rises by 10 percent
per year whileY is constant then the inflation rate will be 10 percent.

The key addition to the model is to allow ferpectationsin particular expectations about inflation.
If firms and workers expect inflation at 10 percent per yean they will plan for price and wages rises of
10 percent per year. These plans may be hard to change, mgphat if inflation unexpectedly diverges
from 10 percent then this may cause refééets, such as a boom or, potentially, bust.

MobkeL Economy 8.1, continuation 7 Assume that the price level in 2014180, that nominal GDP,
PY, is10 000crowns per capita, and that firms and workers confidently exp@ percent inflation in
2015. They therefore agree wage increases of 10 percent)fts fcompared to 2014). However, the
aggregate demand curve only shifts upward$leyowns rather tharl0, and firms cannot sell all their
goods at a price 0110 What happens?

2This is reasonable because moderate rates of inflation fteet no social cost; as long as inflation is in line with egfa-
tions, economic agents adapt to it withouffidulty.
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Ficure 8.7. The &ect of an unexpectedly small rise AD: (a) falling production ini-
tially (b) return to normal once expectations have adapted.

To answer this question we can use Fig8ré Since wages increase by 10 percent,$iiescurve
shifts up by 10 percent, and the long-run equilibrium prieel is 110 crowns. However, theD curve
shifts up by just 5 crowns, and it now meets 8#Scurve to the left of th& AScurve (left-hand panel).
So according to the model, when demand fails to meet expeasahe result is unsold goods: that is, we
are back to the Keynesian model of the previous chapter! Tiference is the inclusion of expectations.
What about the next year, 2016? If we assume #iashifts up by 5 percent that year too, but that this
rise is now fully expected, then firms and workers should jidairzero price and wage rises from 2015
to 2016, such that the economy returns to its long-run daruilin. This is shown in the right-hand panel
of Figure8.7.

According to the simple Phillips curve can buy lower unerngpient only by sacrificing low inflation.
The fault lies in not having taken into account tgectations

(1) When inflation isexpectedit has only nominal fects! If everyone knows that inflation will
be 10 percent next year, then prepares the price and wagases in line with this knowledge.
Wage increases are agreed to and with. BethandAS curves shown when moving as much
and there is noféect on GDP or unemployment. Therefore, onlyexpectednflation gives
real dfects.

(2) If a government constantly pursues expansionary @sljd¢hen theféect is high inflation, but
not high GDP nor low unemployment.

(3) Ifthe government carries on trying to outrun the marketadising demand more than expected
the result will be hyperinflation.

A unexpectednflation gives real ffects because—since they have not anticipated it in advance—
agents do not have time to respond in full when it arrives. éx@mple, it may be that you have made
investments that provide a predetermined rate of retursyéturn will be worth less than you hoped for
given unexpectedly high inflation.

We are now in a position to explain our name for the ‘normaleleof unemployment, i.e. NAI-
unemployment. The only way for the governmentto hold unemployment belaNAI level—through
monetary or fiscal policy in a market economy—is to contihualitdo market expectations with regard
to inflation. So if inflation is 2 percent and the market expéicto stay there, then expansionary policy
yielding 10 percent inflation will lead to a period of low (sil) unemployment. But when expecta-
tions have adapted (such that 10 percent inflation is exgetiten the government must boost inflation
even further in order to stay ahead of expectations and hwddhployment below the NAI level. How-
ever, market agents (who are not stupid) will soon learn tiiaigovernment is trying to stay ahead of
their expectations, and will therefore expect runawaydgating) inflation. The government (intent on
holding unemployment below the NAI level) floods the econamitihh evenmoremoney than the market
expects. In a rather short time period (perhaps one or twsyeastable economy can be transformed
to one withhyperinflationwhere prices rise so fast that the currency becomes useldssgants must
either resort to barter or to the use of some other currendly asi the US dollar.

8.3.2. Long-and short-run Phillips curves. Can we continue to use the idea of the Phillips curve
in our extended model with expectations? It turns out that&re but that such a curve only ever applies

in the short run, when expectations can be taken as fixed; wkgectations change the Phillips curve
shifts!

MobkeL Economy 8.1, continuation 8 Assume an economy in which inflation has been at around 10
percent per year over a number of years; 10 percent is thus this expected rate of inflation. Now

3In the literature this is typically denoted NAIRU, the noceelerating-inflation rate of unemployment.
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Ficure 8.8. The short-run Phillips curve (SRP) moves down with tiftight policy is permanent.

assume that the government announces a change of policyontiges to pursue a tighter fiscal and
monetary policy such that the long-run average inflatiorenatll be just 2 percent per year. Furthermore,
it then pursues such a policy. What happens?

According to our model of slow adjustment of wages, theahigtect of the tighter policy will be
a shift downwards and to the right along the (short-run)lipiilcurve; inflation will decline slightly,
and unemployment will increase. However, in the longer hendfect will depend on how expectations
adjust. If agents in the economy believe the governmenttthenwill expect 2 percent inflation in the
long run. The Phillips curve will thus shift downwards, amtemployment will return to the NAI level
while inflation drops to 2 percent. So the economy shifts feomequilibrium with high inflation and
NAI unemployment to an equilibrium will low inflation and NAInemployment. The cost of the shift is
the period of high inflation and high unemployment which mhesendured before the economy adjusts
fully to the new policy. The process is illustrated in Fig&r&.

In our extended model there is no long-run link between iwitatind unemployment. But in the
short run there is a link. It is then natural to ask how longhis short run? The model does not have a
definite answer to this question, except to say: ‘It depériassee what it depends on, consider the next
model economy.

ExampLE 8.1. Consider a countryStabbelwhich has a long history (over 40 years) of stable policy
and inflation close to 2 percent. Consider a second coulithbbel in which policies—and the rate of
inflation—have changed constantly from one year to the ihektoth countries the current inflation rate
is 2 percent per year. Now assume that both countries embraakset of expansionary policies that were
not anticipated by the market, driving up aggregate deméaly long will it take for theSAS curve to
catch up?

The question in the example is of course impossible to anae@frately, however, it is reasonable
to suppose that the adaptation will be much faster in Wolttael in Stabbel. The reason is that in Wobbel
all market agents are constantly prepared for changes imoaaic policies, and prices and wages may
begin to adapt within weeks or months. However in Stabbekthas never been any need for such a
degree of preparedness, and therefore it takes much lorfmetprices and wages change and3#s
curve shifts upwards.

8.4. Optimal stabilization policy

8.4.1. Expectations and stabilization policy.Recall model econom§.1, continuation 5in which
the government hates unemployment and isn’t too botheredtatflation, and where there are no infla-
tionary expectations. In this case we saw that the optimatigoment policy was expansionary, yielding
high inflation and low unemployment, permanently. But in extended model (with expectations) we
found instead that expansionary policy could, at best, gitemporary period of low unemployment at
the cost of permanently higher inflation. What then is thénogtpolicy in the extended model?

MobeL EcoNomy 8.1, continuation 9.Assume an economy in which the short-run supply curve is
similar to that illustrated in Figure8.2-8.4. The government can influence aggregate demand (for in-
stance through expansionary policy), whereas short-ruitssin aggregate supply depend on inflationary
expectations. (So if for instance inflation is expected th®percent per year then the aggregate supply
curve shifts up by 10 percent per year.) The government hatemployment and isn’t too bothered
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about inflation, as long as it is no higher than around 10 patcd-inally, assume that the government
discounts the future heavily, i.e. it has a short time harjabcares a lot more about what happens next
year than about what happens in four years’ time. What hapjrethe long run in such an economy?

To understand what happens in the long run, consider theAfmity scenario. Assume that inflation
is at just 2 percent, and the market expects it to remain tfiédren if the government launches an unex-
pected expansionary policy then it can achieve a periodwfieemployment before expectations adjust
and the economy approaches a new long-run equilibrium wgh mflation and NAI unemployment.
Alternatively, the government can continue with a tightipplnd hold inflation at 2 percent while un-
employment is at its normal level. Since the government hiaigla discount rate it prefers the former
option (benefits early, costs later) and therefore launithesxpansionary policy. However, the market
agents can also do our analysis, and having done so theyeehét their expectation of low inflation
was not realistic: even though inflation is 2 percent, theketashould expect expansionary policy! And
since the expansionary policy is now expected, it has no d@shgfect on unemployment. The choice
facing the government is then either to enact expansioraigypand obtain high inflation and NAI un-
employment, or to defy expectations and obtain low inflatigih high unemployment. The government
chooses expansionary policy.

Careful consideration of the above scenario shows thatrhelong-run stable equilibrium is one
with NAI unemployment and 10 percent inflation. At this poihe government is shiciently averse
to further inflation to prevent a further loosening of poliGhis is despite the fact that the government
would prefer NAI unemployment and 2 percent inflatfodsing more formal language, we can say that
the following policy istime inconsistent

(1) Promise low and stable inflation through tight policy;

(2) Deliver low inflation through tight policy.
A policy is time-consistent if there is no incentive to deeirom it in the future. But if the government
succeeds in gaining the market’s trust in tight policy themais a strong incentive to break that trust by
delivering expansionary policy and therefore gaining aqekof low unemployment.

How then can a government achieve the long-run optimum withihflation and NAI unemploy-
ment? In our model economy there are at least two possibleadeto do this. The first is to somehow
convince the market agents that the government really tidk o a tight (low-inflation) policy, for in-
stance by convincing them that it actually greatly dislikefkation, or that it has a very long time horizon.
The only way to succeed with the policy is probably througtioss rather than words: the government
must pursue a tight policy for many years (with consequegtt inemployment) until the market adapts
its expectations. The second method is to hand over redplitysior monetary policy to a third party
(such as the central bank), and to give that third party a aieadate to control inflation and not to worry
about unemployment. In the next section we will discussohisal attempts to apply the first method,
with varying degrees of success, and the modern applicafitire second method, i.e. the creation of an
independent central bank.

8.4.2. Time delays and stabilization policy.Even without the problem of managing expectations,
the government (and central bank) hasfadlilt problem managing the business cycle. THadlilties
arise because of imperfect information and time delaylag@s By lags we mean delays between the
time at which it becomes clear that some policy is necesgsaghtize time at which that policy is fully
implemented (inside lag), and also the delay between imgiteation and the policy actuallyffacting
the economy to the full extent (outside lag).

Time delays are a problem for the government as they meathéngbvernment must act in advance
in order to curb economic fluctuations completely. But irt tese the government must know where the
economy is headed, in advance, and this is not easy, bedabadiness cycle is caused by unexpected
events. In the worst case, government policy may end up &mgieconomic fluctuations rather than
dampening them.

MobEeL Economy 8.1, continuation 10Assume an economy in which there is a 2 year lag between
observation of the state of the business cycle and policyaonage the cycle takingffect. Assume
furthermore that unexpected events typically cause thimbss cycle to fluctuate with a period of around
2 years (so 2 years after a recession the economy may welbdledom, without the application of policy).
Finally, assume that the government applies ‘stabilizapolicy’ enthusiastically, not accounting for the
lag. What happens?

In this economy it is quite possible that policy may amplifyctiuations rather than dampening them.
Assume for instance that the economy is in recession, anddtiernment sets in train expansionary

4Note that we did not say that inflation has no cost to the gawer, only that it is relatively small.
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policy. Two years later this policy has reached fruition affécts the economy. However, by this time
the business cycles has turned and the economy is in a boaexpansionary policy thus amplifies the
boom rather than dampening it. If the government then sdtsiim a contractionary policy this may end
up deepening the next recession rather than dampening tme.l#nd so on.

In order to successfully manage the business cycle—dekpitgroblems caused by time delays and
imperfect information—the government has two possiblatsties: firstly, to choose policies with the
smallest possible lags, and secondly to obtain relevaotnmition as early as possible.

Regarding the length of lags, the distinction between fiacal monetary policy is highly relevant
(see Sectiong.3 and7.4to revise these concepts). Fiscal policy is policy regaydivre government
budget. In a recession, expansionary fiscal policy mightige reducing taxes, or raising government
spending on schools and hospitals. However, such policggggmamay typically require parliamentary
debates which are not normally organized at short noticeed, it may be convenient to debate and
plan the government’s budget just once per year. Furtherpswen when a decision has been made to
(for instance) build new hospitals it may take several meay before the building work begins. So the
lags (both inside and outside) on fiscal policy are typiclaihg. Regarding monetary policy, on the other
hand, the inside lag is a matter of weeks: recall FiguBshowing how frequently the Swedish central
bank meets to (potentially) adjust the base interest rateth€rmore, a change in the interest rate may
have an immediatefiect on the economy through itfect on expectations about future long-run interest
rates.

Regarding information, our analysis suggests that goventsnshould devote significantfert to
monitoring the business cycle in order to know as early asipteswhere the economy is heading. That
is, they should carefully watch the rates of inflation and Ggpéwth, and the level of unemployment.
Furthermore, they should study other indicators—idedltyse which are linked to expectations about
the future—such as stock prices, house prices, and investaies. Furthermore, they should perhaps
ask economic agents directly about their expectations:hdyp tor instance expect the next year to be
better than the last, in economic terms? The heart of Keymeslel of the business cycle is inventories
(stocks of unsold goods). So why not keep track of these, ¥éb&n inventories are increasing this may
be a sign that firms are likely to cut production in the neaufet Such measurements should provide the
opportunity to explore where the business cycle is likelgedeading in the future, thus allowing policy
to be introduced in good time in order to dampen fluctuatigks we will see in the following section
(Relevance to real economies) governments perform alledtiove measurements, and more, in order
to follow and predict the business cycle. The predictiorsrant very reliable, but they are a lot better
than the naive approach of assuming that the economy widydwgtay in its current state absent policy
intervention.

8.5. Relevance to real economies

Here we discuss the relevance of our #ailD—ASmodel—with expectations, imperfect information,
and policy lags—to real economies. We divide the discussitmthree parts: firstly we discuss expec-
tations, the short-run Phillips curve, and the long-ruf [iifi any) between inflation and unemployment;
secondly we discuss stabilization policy in the presencenpierfect information and time lags; and
thirdly we discuss economic crises such as the recent goiséd which started in 200Z008.

8.5.1. Expectations, inflation, and unemployment in the dat. Can we see changes in expecta-
tions, and thus shifts in the short-run Phillips curve, ialr@ata? It turns out that we can! In Figure
8.9 shows data from first Sweden and then Great Britain8.8(a), we see a stable Phillips curve; ex-
pectations of inflation do not seem to have changed much beepériod. This is not surprising since
the Swedish central bank had a statutory objective of keeiftation close to 2 percent throughout
the period. In8.9 (b), with a longer time interval, we can clearly see that thersrun Phillips curve
moves downwards during the period 1994-1999, and thersditila new stable position. It is notable
that the British central bank (Bank of England) was givereimehdence in 1997; recall the discussion of
credibility and expectations above.

The story behind the British data between 1979 and 1993 (fiagécher era) is fascinating. During
a short period in the 1980s—partly because of Margaret Tieatand Ronald Reagan—Milton Fried-
man’s ideas about lpercent rule were popular: the rule is that the money suppbuld grow by a
certain percentageeach year. FronMV = PY, we know that we get constant prices if the increase in
MV is the same as the increaseMni.e. GDP growth. So if we want inflation to be 2 percent peryea
then we should instead rais4 by the rate of GDP growth plus 2 percent. The idea of follovitlmgrule
was to guarantee low and stable inflation. As can be seen figard38.9, the policy was a spectacular
failure.
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Ficure 8.9. Phillips Curves (a) Sweden (b) UK

The problem with such a rule is that the money supply is gquitsiee, and the velocity of money
even more so. And i¥/ rises unexpectedly whil# follows thek-percent rule then policy will be too
expansionary. Furthermore, neither the money supply mowéiocity of money are easy to control
directly. Margaret Thatcher and her “Chancellors of the iequer” (finance ministers) played with
a money-supply rule during the '80s. The result was—ititiata very deep recession. Then, when
the recession was over and the economy started to expandonmas of credit and payment systems
were developed which raisédV beyond what was planned by the government, and led to a huije an
unsustainable boom, inevitably followed by a new deep #oasn the early '90s.

More broadly, the idea that the government cannot raiserigty rate and reduced unemployment
permanently through expansionary policy is almost una#yrsccepted. And there are many examples
of hyperinflation and economic collapse which have resulthdn governments have tried to do so, a
recent one being in Zimbabwe in the first decade of the 21sucen

8.5.2. Stabilization policy in practice. In accordance with our discussions above, the heart of mod-
ern stabilization policy is the setting of the base rate the short-run interest rate) by the central bank,
which is instructed by the government to set the interestirabrder to maintain a low and stable rate
of inflation (typically close to 2 percent per year). As dissed above, the interest-rate instrument has
a very short inside lag; decisions can be made quickly. Euntlore, the interest rate start$ezting
economic agents and their decisions immediately (outsigle And it dfects aggregate demand directly
by afecting consumers’ incentives with regard to saving and waoion, and firms’ incentives with
regard to investment.

This is central to the current policy for the euro area, Swedad the United Kingdom among
many other countries. Stable and low inflation creates desfabindation for economic activity. This
is now considered the main task of government in a marketaogn It is dificult or impossible to
create growth itself, to ensure that everyone gets a job,sandn. What governments can do is to
create the conditions for aiffective market economy in which individuals’ energy is chelled towards
the creation of products and services, rather than beingedias dealing with an uncertain economic
environment.

An inflation target of the central bank (e.g. to keep inflatkanclose to 2 percent as possible, and
at least between 1 and 3 percent) leads to active policy t@8nibe business cycle by the central bank,
which must continually work to predict where the economyd éime accompanying inflation rate, is
headed. For example, if the economy is heading into a bodtation is set to rise. If the rate is now
2 percent then the central bank should raise interest ratessol down’ the economy in order to keep
inflation within the range. Therefore the bank, and the gowemt, perform a wide range offtérent
surveys and measurements of the economy (as well as runmimguterized economic models) in order
to predict where the economy is heading.

Fiscal policy is problematic in an uncertain economy beeafdong delays: governments do not
increase funding for schools as part of stabilization golinless it is as part of a generally expansionary
policy in the longer term. Nevertheless, some fiscal polnstruments may be used, such as temporary
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tax changes. One example that was marketed as economig jpoBeveden is a temporary tax refund for
small construction jobs, introduced in order to increaspleyment in the construction industry during

a period of recession in this indusfhyHowever, this has now been made permanent, and thus become
a permanent subsidy to the construction sector, and threrb&s nothing to do with management of the
business cyclé.One advantage of fiscal policy inficult times is that it has anfiect. In the 1930s it

was said that “it is dficult to push on a piece of string”, and then it was argued thatihterest rates
(monetary policy) facilitates economic activity, but doed create it directly, especially if the banks will

not lend money anyway.

Regarding long-run fiscal policy, governments typicallymv® balance their budgets in the long run.
Because of the presence of automatic stabilizers, thidéshat governments will tend to run a deficit
during downturns in the business cycle; in order to compensaey must therefore run a surplus during
the good times. In Sweden, the government has for many yeaks Istated aim of running a surplus
equal to 1 percent of GDP per year, on average. As long as tlaisigymet, the government gradually
pays df its debt to the other agents in the economy (both at home amédp As the debt has shrunk,
this policy has been questioned more and more, and (at tleeofimeriting) seems likely to be abandoned.

8.5.3. Economic crisesln severe economic crises the rules of the game change. Birmech
crises inflation typically becomes zero or even negative,itherest-rate instrument tends to lose its
power: even when the base rate is set to zero, firms choose my&ist and consumers not to consume,
and GDP remains below trend, while unemployment is abovélfidevel. If interest rates are lowered
further (below zero) then there is a risk that agents withwdreoney from the banks in the form of cash;
holding cash gives zero rather than negative interest.

In a crisis instruments other than monetary policy are tredled for. The first candidate is fiscal
policy. On the one hand, the prospects for fiscal policy lookd) because a key drawback with fiscal
policy is the long lags, but in a major crisis these are notgmortant, for two reasons: firstly, in a major
crisis the lags can be reduced; secondly, since a majos @ibkely to be long-lasting there is much less
risk that the policies end up arriving too late and amplifyamboom. Recall the discussion the Obama
stimulus package in the previous chapter: Lehman Brothatapsed in September 2008, Obama was
elected in November 2008, and in February 2009 the Act wasoapgd by Congress, pumping an extra
800 billion US dollars into the economy, corresponding taenthan 5 percent of US GDP at the time.
Here we see that a strong and rapid fiscal policy responsesghge in exceptional circumstances.

On the other hand, there is also a problem with fiscal policy imajor crisis, and this is that expan-
sionary fiscal policy leads to an increase in the governmeidintiti which is already likely to be large due
to the crisis. If the government, and more importantly thekets, are not confident that the crisis will
soon be solved, a large deficit and consequent rapidly rigiwgrnment debt may be a serious problem.
In particular, if the markets lose confidence in the abilifyh®e government to pay interest on the debt
then agents will be unwilling to lend to the government, amastthe economic system risks collapse.
Therefore it is tempting for governments to appbntractionaryfiscal policy because of fear of a spi-
ralling deficit, even though they know that this will deepka trisis in the short run. This has been the
approach followed in Europe since 2008, contrasting styowgh the expansionary policy followed in
the US. The results speak for themselves: US real GDP paradaf2013 was 0.7 percent higher than in
2007, and growing at a rate of 1.5 percent per year. The qunekng figures for the 15 countries which
were in the Euro area in 2007 are that GDP per capita was oag@&:7 percent lower in 2013 than in
2007, with GDP still (very slowly) declining. See Chaptein particular Figurer.7.

Major crises typically start in the financial sector. Thes@athat financial crises have such a big
effect on the overall economy is that in a financial crisis firmes tgpically unable to access funds for
investment (or to cover temporary losses). This leads tdlapse in the rate of investment, and a very
high rate of bankruptcies. When firms go bankrupt then bankkenfurther losses (since the money
owed to them by bankrupt firms must be writtefi, s0 valuable assets owned by the bank suddenly
become worthless). This means thanksrisk going bankrupt, therefore banks are unwilling to lead t
one another (since they know that if they do the lender magmsse the money again), and the entire
financial system freezes. When firms are no longer able t@omoney to finance investment or tide
them over bad times then investmérfalls and many firms go bankrupt, directly reducing wages and
returns to capital: see FiguB10 Meanwhile, the value of assets such as houses and shamesets,
and this reduction in the public’'s wealth leads to higheirsgsand lower consumption.

SKnown asrotavdraget

6A similar permanent subsidy was introduced for househatdaes. There are very fierent interpretations of these. One is
that it is about realpolitik, and that thanks to the dedurctfgere has been a dramatic reduction in the black marketifidr services,
and hence an increase in revenue. Another is the desire te lifmaleasier for wealthy households by making cheap labeen e
cheaper.
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Ficure 8.10. Due to the confidence crisis, companigBdlilt to finance investments

MobEL Economy 8.2. Assume an economy with many banks, and a central bank. Thraldeenk
determines théase rateand the banks borrow from and lend to each other at ratesectoghis rate.
There isuncertaintyin the economy, and banks may make loans to firms or househblidk they are
subsequently unable to recover. Banks mialsseson such unrepayed loans; on the other hand, the
banks make profits in many ways, one if which is that they ehlaigher interest on loans than thegfer
on deposits. Nevertheless, if a bank makes too many loamh whver get repaid its losses will mount,
and eventually it may go bankrupt. When a bank goes bankrigtinable—by definition—to pay its
debts. Thus all those who have deposits at the bank (inaduatimer banks) make losses.

Now assume that agents in the financial market suddenlyzeethiat several banks have made very
large loans which are never likely to be repaid. What hapfens

What happens in the model economy is that one or more of thiesshatikely to go bust (bankrupt).
When one bank goes bankrupt, this causes losses to othes-baalkthose which have deposits at the
first bank—whose position therefore worsens: there may benarb dfect in which many banks go
bankrupt. In this situation thbanks are very reluctant to lend money to each atffearing that that
money will never be repaid. Imagine now a ‘business bank’ciWwhiishes to lend money to a firm
which has a very promising investment plan. If the businesshbs to lend money, it must attract the
corresponding deposits. The normal way to do this would biedsgowing from other banks. If the other
banks are not willing to lend to the business bank, it will Imable to lend money to the firm. And if
firms are unable to borrow, they cannotinvest. And if invesitfalls drastically, aggregate demand falls,
and we have a recession. Consumer confidence collapsesngpiisn falls, and we have a crisis.

So, our previous analysis does not match the story of thediaberisis, but we see that our analysis
has given us the tools with which to analyse it. The first golieasure which must be taken is to restore
confidence in the banks: as long as agents have no confidertbe anks, investment cannot start
again, and the economy cannot get moving. One way to restictecnfidence is for the government
to effectively buy the banks. This is a form of bail-out, but it mayega very good deal to the taxpayer
since the (almost bankrupt) banks should be available atgaleprice, and if the government can get
the economy moving again, and the banks on their feet adgin dan be sold at a profit. Another option
—and that which governments chose more often than not—isvtge banks money to cover their
losses. Not such a good deal for the taxpayer.

What then should the government do in an economic crisigerigd by problems in the financial
sector? And how did governments react in 2007 and 20087 Tiied focus was on saving the financial
market, so that investment funds could begin to flow againe fibpe was for quick results and that
recession—Ilet alone a global depression—could be avoidédten it was realized that the crisis was
deepening andfBecting AD dramatically, then governments began to deploy traditiomeasures to
stimulate the economy; first a dramatic lowering of interasts, and then in some cases expansionary
fiscal policy.

As the crisis continued, governments began running out tbog. The base rate was near zero,
and government deficits were large and increasing, henaeatiinal debts of crisis countries were also
increasing rapidly, making it very fiicult to further increase state expenditures. Then theraédast
tool in the box for the central banQE or quantitative easing. Through QE central banks pump ineyion
directly to the banks, instead of working through the base. réhey do this by buying interest-bearing
assets from the banks. By doing so they hope to push up the pfithese assets in the secondary
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market, and thus lower thleng interest rate. (Remember that the bank normally only hawraebof
theshortrate, while long-term rates is actually more critical toéatment decisions.) Thereby hopefully
increase banks’ willingness to lend to long-term projeetsause the interest they can earn on alternative
investment has fallen. Whether QE actually has the hopeelffect is a matter of debate. However, there
is no doubt that it leads to higher asset prices.

8.5.4. Alternative theories to explain the business cycléie have developed a theory built on
sticky wages Alternative (but very similar theories) can be built sticky prices If wages are sticky
but not prices, then in a boom firm profits should rise whild vesges to workers should decline. On
the other hand, if prices are sticky but not wages then thersevshould hold (when firms want to raise
their production they must pay higher wages to attract lalmut are unable to raise the prices of their
products). And if the interest rate (the price of money) iskst—i.e. if the central bank fails to adjust
it in time, or if long-term interest rates fail to adapt—theasing nominal demand will trigger high
investment rather than high consumption. In each case tkbhanésms are fundamentally similar, and it
turns out that any or all of the above may be true #edent times. For instance, in the US, real wages
were counter-cyclical prior to World War 11, but have beeongyclical since. This suggests that wages
were stickier than prices prior to WWII, whereas the reviiagapplied since. The reason for the change
could be the increasingly complex networks of supply legdmthe production of final goods, where
each link in the network may be subject to a long-run consgetifying fixed nominal prices.

A completely diferent idea is real business-cycle (RBC) theory, accordingtich business cycles
are completelyeal, i.e. there are no sticky prices of any kind, and indeed nergbhoblems connected
to how markets function (i.e. nmarket failure}. This implies that we would also observe business
cycles in economies without money, contrary to our argusienChaptefl.. The basic idea is that agents
deliberately adjust their decisions based on exogenowksisnch as a sudden and unexpected increase
in productivity. Such a shock leads agents to supply moredafand take less leisure) and thus leads
to a boom. On the other hand, when there is a negative shodievgowithdraw their labour and their is
a recession or downturn. Since the business cycle is thét tdaagents optimizing, according to RBC
theory there is actually no need for government intervenfmlicy) whatsoever! The theory is elegant
but many economists view it as irrelevant to understandawg feal economies work.

Exercises

Ex. 8.1 Assume an economy with a single product, widgetsjymwed using labour alone. There are
100 working-age adults in the economy, each of whom can medne widget per day, and
everyone works in widget production. (All adults are in tladdur force, and there is no
unemployment.) There are also 50 retirees in the econondywankers save a proportion of
their wages to build up savings, while retirees lié their savings. The economy starts in a
long-run equilibrium with zero net savings, zero investinand zero inflation.

Now assume that the short-run supply curve is similar toithestrated in Figure3.2, and that
the citizens of the economy become more optimistic aboufuttheae and decide to save less
and consume more. Describe what happens over time accdaodingAD—ASmodel assuming
that wages arsticky that is that they change slowly in response to changedrostances.

Ex. 8.2 Assume an economy in equilibrium which is suddentybkia negative demand shock, such
that the demand curve shifts to the left. USB—AS model to answer the following questions.

(&) Show the short-term impact on GDP (and hence unemployraed inflation.

(b) Show the &ect in the medium term if the state does nothing and the higimyphoyment
leads to a downward pressure on wages.

(c) Show the &ect in the medium term if the state tries to neutralize theckhwaith expan-
sionary policy.

Ex. 8.3 (a) An economy, A, has long had stable inflation at Z¢m@rper year. Suddenly the gov-
ernment implements a more expansionary policy that leadsstwarp increase in theD.
Explain the &ect on inflation, GDP and unemployment in the short and medéim.

(b) Another economy, B, has long had high and volatile irdlatiwhich is, however, cur-
rently at 2 percent per year. Suddenly the government imgidésna more expansionary
policy that leads to a sharp increase in &kie. Explain the &ect on inflation, GDP and
unemployment in the short and medium term, compared to inaog A.

Ex. 8.4 Assume a country where technological developmeatiithat labour productivity rises. Illus-
trate what happens withAS curve with time. Explain briefly!



EXERCISES 7

Ex. 8.5 Assume an economy with zero growth (there is no teolgical progress) in which prices
and wages both grow at 2 percent per year, while unemploysestable at 5 percent. The
government is not happy; it wants higher GDP and lower uneympént. To achieve this it
decides to reduce interest rates and raise spending. Fudhe it is determined to achieve its
goals.

Describe, step-by-step, what is likely to happen. Use ecdnioeasoning (such as a model
economy), and cite evidence from real economies.

Ex. 8.6 Assume an economy in which the government contrdtstnonetary policy (the interest rate)
and fiscal policy (the government budget). The governmeziind that it hates inflation, but
market agents are not convinced; they think that the govemiates unemployment, and
isn’t too bothered about inflation as long as it is no highanth0 percent. The inflation rate is
currently 10 percent, and the interest rate is 13 percent.

(a) What s likely to happen if the government announcesftbat now on inflation will be 2
percent, and consequently that it plans to reduce integitest to 5 percent so that the real
interest rate remains at 3 percent? Explain carefully.

(b) What is likely to happen if the government announcesith@s created an independent
central bank whose sole aim, set down in law, is to keep theeafinflation as close as
possible to 2 percent? Explain thefdrence.

Ex. 8.7 The central bank controls the short-run interest r&his question is about how theng-run
interest rate is determined.

The date is May 29. Assume you hold, among other assets, 18§ giving 50 EUR in

payment at the end of each year, in perpetuity. You are hapihyywwur investments at the
moment. However, you are suddenly convinced that the delmdrak is going to lower the

short-run interest rate on June 1, and moreover that it vgiiad a lower interest rate path in
the future than the one previously announced. These eventwoaexpected by the financial
markets.

(&) What do you do with your bonds, or any of your other asseb&n you get your new
beliefs? Explain!

(b) Assume instead that you are not alone in your insight: etiiire market has the same
insight as you, on 29 May. What happens?

Ex. 8.8 Assume that you own a hundredth of a business, andahetbelieves that the company —if
it is well run—will deliver benefits totaling 100 000 SEK arally in perpetuity to their owners.
You are thinking of selling your share when you retire andhlivon it.

(a) What is the value of your share of the company if the irsterate is fixed at 5 percent per
year in perpetuity?
(b) What is the value if interest rates rise to 10 percent?

(c) What is the impact of such a rate increase on your praatiton between consumption and
saving? Explain!

Ex. 8.9 —We cannot promise spending when there is no moneyg-seance Minister Anders.

Prime Minister Fredrik however is confused. Should the gorent not run a deficit during a
recession? Help him sort this out! Is Anders right? Is Fledght? What should Fredrik do?






CHAPTER 9

Unemployment: Definitions and Data

In this chapter we define unemployment, and consider datadegy long-run unemployment over
time and across countries.

9.1. The definition of unemployment

When is a person unemployed, according to standard mettigg@ghering labour-market statistics?
Presumably when that person has no job. But is that enoughfh# out not to be.

In order to be counted as unemployed a person must be an adutlking age, she must be healthy
enough to work, and shaust be actively seeking employmeviery generally we can divide the adult
working-age population into three groups: the employed ,uhemployed, and those outside the labour
force. Those outside the labour force are thus people whta{a no job, and (b) are not actively seeking
a job. This may be because they are too ill to work, but mordyik is because they have chosen not to
seek work, perhaps because they are studying full time @hegtudents), perhaps because they choose
other activities instead of paid work (for instance theylddae homemakers), or perhaps because they
would like a job but have given up looking because they do etiebe that the search is worthwhile (they
arediscouraged workejs

Recall definition2 from Chapterd.

DErINITION 2.

e The number of unemployed: All the people who do not have arjobaze actively seeking
work.

e The labour force: All those who want to work, i.e. the sum efithemployed and all those who
do have jobs.

e The unemployment rate: The number of unemployed as a pageeat the labour force.

MobEeL economy 9.1. Suppose an economy with 100 adults, 70 of whom are workingt &/lthe
rate of unemployment, in percent?

This is of course a trick question. We cannot say what thd fvwenemployment is, all we can say
is that it is no more than 30 percent. The reason is that we td&maw what the other 30 people are
doing: are they looking for the job, or are they outside theftgorce?

MobEeL Economy 9.1, continuation 1.Now suppose that of the 30 without a job, 25 are outside the
labour force while 5 are looking for a job. What is the rate ofunployment, in percent?

To answer this question we need another definition.

Dermnition 3. The rate of unemployment in an economy is the number of ungatppeople in the
economy divided by the number of people in the labour force.

Given this definition, the rate of unemploymentin model epag 9.1, continuation ik 5/75x 100,
i.e. 67 per cent.

When measuring unemployment, the golden rule is that owgehvho have no job and are actively
seeking a job are counted as unemployed. Despite this agyeckear definition, however, there are gray
areas. One such gray area is the classification of people®ém ® have jobs, but where the jobs may be
seen as artificial, not ‘proper’ jobs. An example is a job twddy local or national government through
labor market programs. In some countries (including Swgddsere there are many such jobs then they
are counted as a separate category. Another gray area neta®v to count discouraged workers. How
‘actively’ must one be seeking work to be counted as unenga@yMany discouraged workers may be
on the look-out for opportunities even though they are ngal@ly or frequently applying for advertised
positions.

The above is summed up in Figuel, whereE, E*, U, O*, andO stand for the numbers of working-
age adults who are employed, employed in labour-marketrpnog, unemployed, discouraged, and out-
side the labour force. Note however that the number of diszed workers is typically not measurable.
According to the standard definition the rate of unemployi(ierpercent) is thetd/(E + E* + U) x 100.
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Ficure 9.1. A categorization of working-age adults according irtburrent status in
the labour market. The proportions of employed, unemplpged those outside the
labour force are very approximately representative forpicel modern economy.

9.2. Different types of unemployment

An important distinction is between long term unemploymemd short-term unemployment. Long
term unemployment is usually defined as unemployment thaigte for longer than 6 months. Most
people who experience unemployment never experiencetemngunemployment; nevertheless, the ma-
jority of the unemployed at any given time are often longrtememployed. To understand this, study
following example.

MobkeL economy 9.2. Assume an economy with 130 adults of which 30 are outsidetiwait force,

3 have been unemployed for the past 5 years, 3 have recemilg oat of high school, and of these
two have found jobs (the third has searched for 7 months),%hdork an average of 98 days of 100;
the other two days, they are unemployed. This is becauseltamge jobs occasionally (approximately
every three years) and between jobs they are typically ut@meg for around three weeks. Right now, 2
of these 94 are unemployed. In this economy, roughly how pangle experience unemployment each
year? For how long, in most case? Right now, what proportibine labor force is unemployed? Of the
unemployed, what proportion is long-term unemployed?

The answer is that around 35 or 40 people may experience uagment in a given year: apart
from school leavers and the long-term unemployed, aboue®plpe switch jobs each year, which often
involves a short period of unemployment (about three weeRght now, there are 100 people in the
labour force, of whom 6 are unemployed. Of these 6, 4 are teng-unemployed, 67 percent.

The example shows that short-term and long-term unemployare diferent phenomena with dif-
ferent explanations andftrent costs. Short-term unemployment is of course not,ithedhot a major
social problem. By contrast to long-term unemployment,chhis typically a major social problem.
Finally, note that countries with high unemployment tenthéve a high proportion of long-term unem-
ployed (e.g. that around 50 percent of the unemployed at ey ¢ime have been unemployed for more
than one year).

9.3. Data on unemployment rates

We now look at long-run and cross-country data on unemployreeget an overall picture of how
unemployment has varied over time, how it varies acrosstc@snand how it relates to other variables
such as GDP and inflation in the long run.

We start with cross-country data. In Fig@@we see unemploymentin 2006 for seven of the world’s
biggest economies, plotted against GDP per capita (uppeipand GDP growth (lower panei)Note

The unemployment data comes from the World Bank, GDP data the IMF.
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Ficure 9.2. GDP, GDP growth, and unemployment for some of the webidjgest economies.

first that there is quite a wide variation in the unemploynrate, from around 4 percent (Japan) to over
8 percent (Brazil and the EU). Second, note that there is miab correlation between the level of
GDP and unemployment; neither is there a strong correldt&ween the growth rate of GDP and the
level of unemployment. So unemployment, the level of GDIg tne growth rates of GDP vary a lot
between countries. However, it is not obvious that GDP &tel or growth) is linked to the level of
unemployment.

Now we consider time series data, focusing exclusively oemyployment. In Figur®.3, upper
panel, we see a very long time series for the UK, with breakshe first and second world wars, and
a break in 1971 where we switch data sourd#e see that the unemployment rate varies greatly over
time, even in the long run. Short-run periods of high unempient (such as those starting in 1929,
1980, and 2008) are attributable to the business cyclélfeeare caused by severe economic recessions).
However, changes in the long run average—which is arounddepebefore WW1, around 2 percentin
the decades following WW2, and well over 5 percent from 198@ards—must be due to other factors.

In the lower panel of Figur®.3we can compare developments in the UK (continuous line)Uthe
(dotted line), and Sweden (bold line) since WW?2. Note th&itkd data for Sweden is unavailable prior
to 1970, but the trend is similar to the U.K., with very low amgloyment of around 2 percent. Here we
see three contrasting stories, with little or nothing in coom except perhaps a slight overall tendency
towards higher unemployment over time. (This tendency@stin the UK and Sweden, but rather weak
in the US.) Again we see dramatic shifts in the short run dubédusiness cycle, but also a major long-
run shift in the case of Sweden—similar to that previouslyasiied for the UK, although occurring later
—from very low unemployment in the post-war period towardscin higher unemployment in recent
decades.

A remarkable feature of the data is the reversal of the roléseoUS contra the UK and Sweden
(which are fairly representative for Europe as a whole) eetwthe post-war period and the present: in
the post-war period unemployment was significantly andigierstly higher in the US than in Europe;
now the reverse is the case. A useful test for any theory wedeeglop to explain unemployment would
be whether it can explain this reversal.

Finally we turn to inflation and unemployment. Recall theviwas chapter where we claimed that
there exists a short-run link between rising inflation antinig unemployment, but no long-run link
between the level of inflation and the level of unemploymésitthis borne out by the data? In Figure

Data...
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Ficure 9.3. Unemployment over time in the UK (upper), and in the UKSA) and
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Ficure 9.4. Inflation and unemploymentin major economies.

9.4we see that it seems to be. Our seven major economies haviy wadging long-run average rates of
inflation, and widely varying levels of unemployment, bugtth is no apparent connection between the
two variables.

9.4. Data on unemployment, vacancies, and labour-market chamics

The labour market is not static, with a a fixed group of workeith fixed jobs, and a fixed group of
‘workers’ who are permanently unemployed. Instead we kri@t there is a constant interplay between
workers and firms, with workers moving from unemploymentdiog, and also from one job to another.
Furthermore, firms change in size, and when a firm wants te#ser in size there is a period when that
firm has avacancy

In Figure9.5we get an idea of the number of unemployed in relation to tmeber of vacancies in a
typical modern economy. Study Figudes carefully. What is the rate of unemploymentin percent? And
what is the vacancy rate in percent (i.e. the number of vaeanlivided by the number of people in the
labour marketx100)3

3You should find that the unemployment rate is 6 percent, amdahancy rate is 2 percent.
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Ficure 9.5. A picture of a labour market in which firnhas a vacancy.

Over the business cycle we would expect the number of vagangirelation to the number of
unemployed to change in a predictable way: we know that ut@mpent goes up when there is a
downturn, and we would expect the number of vacancies to gmdsince we have a greater number
of unemployed searching for jobs, and also we might expextdke of job creation to be lower in a
downturn. That is exactly what we see, and the relationshipustrated in aBeveridge curve Note
that the curve confirms that our snapshot picture of unenmpémt and vacancies in a typical modern
economy fits the recent data from the US.
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Ficure 9.6. A Beveridge curve for the US. Data from the Federal ResBank of St. Louis.

We still do not know much about the dynamics of the labour raarklow fast are vacancies filled,
how often do workers switch jobs, etc? A rough idea about #ugsin for a typical modern economy,
can be gained from Figur@.7, which shows four snapshots of our ‘typical economy’ take@-aveek
intervals. In the first 2-week period, the job vacancy isdijlbut not by someone from the waiting room,
rather it is filled by someone moving from another job. In teeand period, someone from the waiting
room fills the new vacancy, but someone else loses their jotu iA the third period there is a switch
between jobs, as in the first. The important point here isttfelabour market is very dynamic: typically,
the number of ‘hires’ in a two-month period is approximatetyual to or greater than the total number
of unemployed. (In the figure we have 3 hires in 6 weeks, andeBnptoyed.) However, there are two
problems: firstly, the rate of separation is equally largajsemployment does not change; and secondly,
most of the hires come from other firms rather than the waitiragn, and many of those in the waiting
room are left there for a long period, i.e. they are long-tarmemployed.



84 9. UNEMPLOYMENT: DEFINITIONS AND DATA
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Ficure 9.7. Snapshots of a labour market taken at 2-week intershtsying move-
ments between jobs, and into and out of unemployment.

Exercises

Ex. 9.1 Two countries, A and B, have 100 working-age adulehedheir economies are in long-run
equilibrium, and the occupations of the working-age adardésdistributed as below.

Land A Land B

Employed, 72 Employed, 56

Unemployed, 4

Unemployed, 8 Outside the

labour force, 40

Outside the
labour force, 20

(@ (i) Whatis the level of unemploymentin each country, peicentage?
(ii) Every person who is employed produces goods with a vafu00 SEK per year.
What is the level of GDP per capita in each country?
(b) Discuss briefly the following statement: ‘The labour kedrin Country A works better
than in Country B, because more jobs are created in A thari in B.



CHAPTER 10

Unemployment: Explanations and Policy

Unemployment. Why does it exist? Why is it a problem? In thiapter we will learn that there are
different types of unemployment, and a variety of reasons betiathployment. Keep in mind that this
chapter is not about cyclical unemployment, it is about trgtrun average level of unemployment, or
(recalling the analysis of Chapt® NAl-unemployment; that is, the lowest rate of unemploymerititha
consistent with non-accelerating inflation. The state damays boost growth and reduce unemployment
in the short run by relaxing fiscal or monetary policy (e.gblayrowing money and using it to buy goods
and services), but if this leads to accelerating inflatianth will not be sustainable. The NAI level of
unemployment can also be called ‘the natural rate’ or stirattinemployment.

10.1. The riddle of unemployment

We begin by returning to the economy without money that wesim®red at the start of the book,
and in particular model econonily2. The analysis there is so fundamental that we revisit it.here

MobkL economy 10.1. Assume an island economy with 150 working-age adults, ofd@0 belong
to the workforce and 50 are outside the workforce. Each iddizl in the workforce is allocated a role.
Everything is done as it always has been, and children foitothieir parents’ footsteps. Of the 100 who
belong to the workforce, 90 have jobs and 10 are unemployégenGhe description above, those 10
must be the children of unemployed parents. Right?

Somehow this picture just doesn’t add up. Surely in such an@ny everyone should be able to
find something to do, some way in which to contribute? Cletimre may be people who do not want to
work, and even people who can not work because of such as dlfreess. But these people are outside
the labour force, not unemployed.

Now we consider in more detail the idea that there are ‘toojéds’ in the economy and hence that
a proportion of the workforce must be unemployed. There ar®us reasons why there might be too
few jobs, with perhaps the most obvious and popular reasimy bieat demand for goods is given, and
that this demand is not fiicient to create jobs for all who want them.

MobkeL economy 10.1, continuation 1Return to the island economy, and assume now that there is a
fixed demand for food, housing, clothing, etc. Furthermassume that this demand can be met—given
the technology available to the islanders—by productiomfO0 people. Since 100 want to work, 10
must be unemployed.

There are many problems with this idea. Firstly, the ideaerhdnd being fixed or satiated does
not fit with our experience and observations of real econsymidnere the demand for more and more
goods and services seems to be unlimited. Secondly, if démesily were fixed then technological
progress would lead to ever-increasing unemploymenterakttan ever-increasing production (GDP). As
we saw in Figured.2, high-tech economies do not generally have higher unemmoy than low-tech
economies, but they do have higher GDP. Based on these alisas/mwe can conclude that the idea that
long-run unemployment is due to a long-run shortfall in dachéor goods and services due to satiation
is completely wrond.

If the problem is not a shortfall in demand, maybe it is simphack of firms, or an inability on the
part of firms to expand.

MobeL ecoNomy 10.1, continuation 2Return to the island economy, and assume that there are 9
firms in the economy, each of which employs 10 people. Clgh#ey, this is one too few firms, and
policy should be directed towards encouraging entrepreiaéactivity such that the necessary tenth firm
can be created.

This story fits well with the picture painted by many poliéins: in order to reduce unemploymentwe
need to create more jobs, encourage entrepreneurialtgctivt red tape which hinders firm expansion,
etc. However, there are many problems here too. Perhapsfammtmentally, why in this story does

1But note that, as Keynes showed, unemployment in the shoan be caused by fluctuations in aggregate demand.
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Ficure 10.1. Trying to reduce unemployment by creating more jobs.

job creation stop at 907 Is it just coincidence that in ecaesmcross the world long-run unemployment
lies between 2 and 10 percent? Another problem with the $sattyat jobs are in fact being created at
a remarkably high rate all the time in modern economies. Wesea this most easily by looking at the
long-run rate of joldestruction if overall employment is stable andobs are being destroyed each year,
thenx jobs must also bereatedeach year. In US manufacturing, around 20 percent of jobdestoyed
each year. That is, around 20 percent of manufacturing werkee laid &. So the idea of ‘too few
firms’ or ‘too few jobs’ is misleading: new firms are appearaibthe time, the problem is that old ones
disappear at the same rate.

MobEeL Economy 10.1, continuation 3Assume an economy with 150 working-age adults, of whom
100 belong to the workforce and 50 are outside the workfo@gthose hundred, 90 have jobs and 10
are unemployed. There are 9 firms in the economy, each of whighoys 10 people. Each year, one firm
goes bankrupt, and another firm is created. Clearly, thee rétie of generation of new firms is too low,
and policy should be directed towards encouraging entnepugial activity such that in the coming year
two firms can be created rather than just one.

This idea also falls foul of the ‘coincidence’ argument. Wéme the rates of firm creation and
destruction equal when there are 10 people unemployed? justita coincidence? It clearly is not.
Rather, the rate of unemployment is the result of a dynamidliegum in which jobs are continually
created and destroyed. Furthermore, job destruction ierimeswvay linked to job creation, so that (for
instance) simply raising the rate of job creation may notioedunemployment in the long run. In order
to know what measures will—and which will not—reduce unemypient we need to understand how
the dynamic equilibrium operates. In the meantime, Figuird gives us a picture to help capture the
idea that employment and unemployment are linked.

To round df the discussion of the ‘too few jobs’ idea we return to lookatglata. Recall that we
have seen that there seems to be no link between GDP and wengpit in the data, neither is there
any obvious link between GDP growth and unemployment (Ei§u?). This is in accordance with our
theoretical arguments that the long-run level of unempleythshould depend on how the labour market
operates rather than on variables such as growth or GDP. Wecoosider the idea that economies
are such that the number of jobs is in some way fixed as a piopaft the total population, and that
the excess number of job seekers is then unemployed. If thjgoption is fixed across countries then
we would expect to see a positive correlation between labmge participation (the size of the labour
force as a proportion of the adult population) and unempkaytmin countries where a large proportion
of adults want to work, the rate of unemployment should béndsig Furthermore, if the proportion is
fixed over time then when more people enter the job marketrateeof unemployment should go up.
In Figure10.2we show data for the seven largest EU economies regardingplogment and labour-
force participation for a given year. We choose these eciembecause they are comparable in many
ways, but there is nevertheless substantial variationenraibe of labour-force participation across the
seven. The figure shows that the correlation between lafoooe- participation and unemployment is
negative countries where few people want to work tend to hhigherrates of unemployment! This is
easy to interpret in terms of the functioning of the labourke# in countries where the labour market
does not work well, we have both few people seeking jobs agd hhemployment. Regarding the
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Ficure 10.2. The relationship between unemployment and labawefparticipation
in the seven largest EU economies, in the year 2000. Data@B@D.

effect of changes over time we do not have data overfidcgntly long time period to be meaningful.
However, what evidence we have suggests strongly that eagimg workers to leave the labour force (for
instance through promoting the option of early retirem&nf completely useless strategy for tackling
unemployment.

Summing up, unemployment is not caused by a lack of jobs aticel to the number of potential
workers, rather it is a result of a dynamic equilibrium in fabour market. The long-run rate of un-
employment depends on how the labour market operates, inet aspects of the economy such as the
growth rate, the inflation rate, etc. Note that this concnseads more or less directly to several further
conclusions. For example, the following:

e Immigration does not create unemployment;
¢ Reducing working hours such that “jobs are shared by moresamt reduce unemployment;
e Persuading workers to take early retirement does not regluemployment.

Finally, recall that in Chapté&we defined the ‘normal’ rate of unemployment as NAl-unempient,
or non-accelerating-inflation unemployment. This levalioémployment was defined as the lowest level
at which the inflation rate does not tend to accelerate; imsenf theAD—ASmodel it is the level of
unemployment corresponding to the point at which the shortaggregate supply curve turns upwards.
Given this definition, we can rephrase the question aboutnpi®/ment: instead of asking why unem-
ployment exists, or why it settles at some particular lewsd,can ask why inflation accelerates when
unemployment is pushed ‘too low’, below the NAI level. Theimpart of our analysis from now on will
be framed by this question.

10.2. Inflation, the central bank, and the reserve army of lalour

In this section we return to the analysis of Chag@eplacing special emphasis on its relevance for
the analysis of long-run equilibrium unemployment. (Ret#t in Chapte the emphasis was on the
business cycle.) In Chapt8rwe assumed that there is some ‘normal’ rate of long-run uh@mgent
—denotedNAI or non-accelerating inflatiounemployment—which applies when supply is equal to
long-run aggregate supplyAS When unemployment is below the NAI level then we assumettciira-
petition for workers between firms tends to drive wages up f&st’ such that the inflation rate increases.
On the other hand, if unemployment is too high (above the N&el) then the lack of competition for
workers allows firms to reduce wages over time relative td#mchmark rate, such the inflation slows or
even goes into reverse (decreasing pricegedliation). So the size of the ‘reserve army of labour’ (i.e. the
number of unemployed) is an important factor determinirftafionary pressure in the economy: when
the reserve army is large, inflation tends to slow down, waerehen it is small it tends to acceleréte.

23ee for instance Nickell... ??

3The ‘reserve army of labour’ is a phrase coined in the 19tiurgrand used by social scientists such as Friedrich Engells a
Karl Marx in a related context. See for instarCapital: A Critique of Political Economy — The Process of @alst Production
Karl Marx, p.699 of the Cosimo edition, 2007: “the generaivements of wages are exclusively regulated by the exparmsidn
contraction of the industrial reserve army”.
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Ficure 10.3. The relationship between the relative wage which &athwould like
to pay, and the rate of unemployment, in an economy in whielNAlI level of unem-
ploymentis 5 percent.

In this section we reframe this argument in terms of the awaf an individual firm, which we denote
firm i. First, two definitions.

Dermnition 4. A simple labour market. In a simple labour market firms competlabour, and firms’
attractiveness to labour depends on tketative wagesyfered by the dferent firms; a firm gfering lower
wages than other firms is relatively unattractive. All lab@iof the same quality, and is equally keen
to work. Unemployed workers can instantly be matched withsfiseeking extra sfa And wages and
prices can be adjusted instantly.

Dermnition 5. A complex labour market. In a complex labour market marketficompete for labour,
and firms’ attractiveness to labour depends on tekative wage®ffered by the dierent firms; a firm
offering lower wages than other firms is relatively unattraetidabour varies in quality in ways that
may be dficult for employers to detect, and the willingness of indiaild to work for a given wage also
varies. The quality of applicants to a given firm, and theirtivation to work hard, are an increasing
function of the wageffered by that firm, and are also an increasing function of thte if unemployment.
Firms expend significanyf@rt in recruiting suitable workers, and thigfert is a decreasing function of
both the relative wage and the rate of unemployment. Wagggpiares are adjusted at intervals.

In a simple labour market (as defined above) all firms pay idahivages, unemployment is zero,
and an increase in (nominal) aggregate demand instantlgstip prices and wages, withoufexting
the allocation of labour. However, in a complex labour matke situation is significantly more ...
complex.

MobkeL economy 10.2. Assume an economy with a complex labour market (as desailb®ee) and
consider firm i, which is in the process of agreeing wagesteiftllowing year. Assume that firm i starts
by calculating a benchmark wage w which is the current avenragge within the economy or sector,
raised in order to account for current inflation and increagiworker productivity. What wage wwill it
agree with its employees, relative to the benchmark wage w?

The answer to the above question is simple: it depends omtleédf unemployment. If unemploy-
ment is very low then firmi will o ffer wagesw; which are higher thaw, as the extra cost is well worth
paying in order to attract, motivate, and retain high-gyaliorkers. On the other hand, if unemployment
is very high then it will dfer wagesw; which are lower tharw, since the high rate of unemployment
means that it is easy for the firm to attract, motivate, anaimdtigh-quality workers even if it pays less
than other firms. And somewhere in between there will be d Hvwenemployment such that firinsets
w; = w. The form of the relationship is illustrated in Figur8.3°

MobeL economy 10.2, continuation 1 Assume that firm i's choice of next-period wage relative to
the benchmark, yiw, is described accurately by Figut®.3 and that all the other firms in the economy
are similar. What happens if the current rate of unemploynmrethe economy is (a) 2 percent; (b) 10
percent; (c) 5 percent?

If unemployment is 2 percent then each firm chooses to pay tharew (the benchmark wage),
so wages rise faster than current inflation (after allowimgproductivity increases). This implies that

4S0 if the current wage i&*, current inflation is 2 percent per year, and productivitréases by 1 percent per year, anid
the benchmark wage for the following year, then- w* x (1 + 0.02+ 0.01) = 1.03w*.

SNote that the firm’s choice will also depend on what it expetteer firms to do. For instance, if firinrwants to pay more
than other firms sinc® is very low, then if it expects other firms to pay more thanthen it should raise wages by even more.
Since all firms are likely to think the same way this leads teregreater wage pressure when unemployment is low.
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prices must also rise faster than current inflation, henftation must accelerate. On the other hand, if
unemployment is 10 percent then each firm will pay less tlian the next period, and inflation will
decelerate (the inflation rate will decline). Finally, ifemployment is 5 percent then firms will set
next-period wages equal to the benchmark, and the inflagitewill remain constant.

MobkeL economy 10.2, continuation 2Now assume that there is a central bank in the economy, whose
job it is to keep the inflation rate as close as possible to 2@arper year. Furthermore, assume that the
current inflation rate in the economy is exactly 2 percentysar, while the base rate of interest is (and
has long been) 6 percent per year. What happens if the curséatof unemployment in the economy is
(a) 2 percent; (b) 10 percent; (c) 5 percent?

If current unemployment is 2 percent then Figtfe3shows that this creates inflationary pressure,
i.e. the inflation rate tends to increase. Knowing this, #ngial bank will immediately raise the base rate
of interest, increasing the opportunity cost of investn{émhs) and consumption (households), reducing
aggregate demand and putting some firms out of businessniglyiseem paradoxical—why would the
central bank want to put firms out of business?—but it is reargsbecause the state of the economy in
which unemploymentis just 2 percent is unsustainable wigatBe central bank does: if it tries to sustain
the unsustainable by holding the base rate down then inflatilh accelerate, pushing theal interest
rate lower still; before long the bank will face a choice beéw hyperinflation or an economic crash. If
current unemploymentis 10 percent then we know from Figr8that inflation is likely to fall steeply,
and indeed there is a serious risk of deflation (decliningg®) given that inflation starts at just 2 percent
per year and the unemployment rate is far above its NAI IéMeé central bank it therefore likely to act
immediately and strongly, drastically cutting the base iatorder to stimulate aggregate demand and
therefore encourage existing firms to expand and new firmater.eWhen they do so, unemployment
falls and the tendency for inflation to fall is countered.dfiy if current unemploymentis 5 percent then
the bank knows from Figurg0.3that inflation is likely to remain at its current level (2 pent per year),
and it therefore leaves the base rate at its current levepeféent per year.

10.3. Determinants of the NAI rate of unemployment

In this section we turn to the analysis of the NAI or equilim rate of unemployment. What
determines whether this rate is 2 percent, or 10 percent? Mraything can the government of a given
country due to reduce the rate? We analyse the determinaaés the following three headings.

¢ \oluntary unemployment and the reserve army:
— How motivated is each member of the reserve army?
— How attractive are the members of the reserve army to pale:tiployers?
¢ Frictional unemployment and the reserve army:
— How easy is it for employers and job-seekers to find one amdthe
— How dynamic is the economy? What proportion of jobs are estand destroyed each
year?
— How stable is the relationship between employee and emplogee established?
e \Wage bargaining and the reserve army:
— How strong is the pressure from existing employees to ragges”?

Recall that the NAI rate can be interpreted as the size ofdberve army needed to keep inflationary
pressure under control. How big an ‘army’ is needed? If theivation of each member of the army
to find a job rises, then the size of the army needed falls;gfahility of each member of the army to
find and fill the vacancies rises, and if there are fewer vadearweated each year, then a smaller army is
needed; and if existing employees are less concerned adisimg their wages relative to others, then a
smaller army is needed.

10.3.1. Voluntary unemployment and the reserve army.The first determinant of the NAl rate is
very simple, and regards the characteristics of the indalithembers of the reserve army, with regard
to their dfectiveness in keeping inflationary pressure under corimmghe limiting case, some members
of the army may be completely iffective since they demand a higher real wage than the valuenf t
production to firms. That is, they awluntarily unemployed. More generally, th&ectiveness of each
member of the reserve army is likely to vary depending on heenky they seek work for which they
are suitably qualified. To understand how this might workragtice, we begin by returning to coconut
island.

MopeL economy 10.3. Assume an island with 10 workers on it, who all work pickingauts in
a cooperative enterprize. There is no capital. Every dayheaorker picks 2 coconuts, and gets paid
10 crowns. In the morning they each buy two coconuts from doperative (they cost 5 crowns each),
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eat them for breakfast, and sef to work again. This situation—with zero unemployment—inaes
for many years. However, after a crisis in connection withost Icoin, the people decide to establish
an unemployment insurance fund. The rules are that if a wdtkeomes unemployed, she will get
half the regular salary. One of the ten workers—Brian—estjrand his daughter—Briony—joins the
workforce. However, Briony wants to become a train drivag eefuses to take a job as a coconut picker.
What happens (assuming that Briony is granted unemploypagmients)? What is the new level of GDP
in coconut economy? Is there a market failure in the economy?

Since there is no capital, we know that the remaining worjls 18 nuts per day in total, worth 90
crowns. So total GDP is 90 crowns per day. This total incomstrha divided between the 9 workers
(who get a full salary) and the one unemployed worker (wha gehalf salary). So the 9 workers
with jobs each get a salary of 9 crowns 47 cents per day, andrtbmployed worker gets half of that
(9.5%x9.47 = 90). Unemploymentis 10 percent. Note that there is no méhn¢toes not work perfectly;
unemployment can be interpreted as voluntary.

It is straightforward to link the idea of voluntary unempiognt to theAD—ASmodel developed in
Chapter8. To see how, we return to FiguBe2 and Model econom@.1, continuation 21In that model
we have 100 workers and 50 retirees, zero savings and ingastemd constant prices. Furthermore, the
short-run supply curve is as illustrated in Figd@4 We assume that firms compete to hire labour, so
in the long run workers are paid their marginal product; heevewages do not adapt instantly. In Model
economyl0.4we build on the above foundation.
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Figure 10.4. AD-AS model with booms when the economy is in long-run equilibrium
The black dots show the price level and GDP, whafeand SASmeet. Left-hand
panel, long-run equilibrium; right-hand panel, start ofcin.

MobeL economy 10.4. Assume an economy similar 81, continuation 2with 100 workers. Add
the assumption that 90 of the workers are of ‘high’ produttjwhereas 10 of them are somewhat less
productive, and that these characteristics are observablEmployers. Furthermore, assume that all the
workers have the same reservation wage (the lowest wagatagyrepared to accept in order to work),
and that this reservation wage is higher than the marginaldarct of the low-productivity workers in
long-run equilibrium. It is therefore easy to see that thddl-productivity workers will be unemployed
in long-run equilibrium. The task now is to explain why th&8ecan be employed in a boom, and why
the boom leads to accelerating inflation.

In order to explain the boom and subsequent inflation in Medehomy10.4we need to consider
the owners of the firms. In long-run equilibrium the ownergha# firms make zero profits, after they
have paid for all their inputs (typically assumed to be labaud capital). Now assume thaD shifts
upwards, as in Figur#0.4 and we have a boom. Howev&ASdoes not shift in the short run, implying
that the wage is unchanged. Why then do the marginal pramuctists increasesS@Sturns upwards)?
The reason is that in order to raise production firms hire jwaductivity workers, and pay them the
same wage as the high-productivity workers. Since the nerkevs produce less at the same cost, the
marginal cost of production goes up. Nevertheless, the firomsmake positive profits because the price
of the good goes up froRy to P; (it is equal to the marginal cost of the last unit produced) fims’
profits rise by the area between the price line (dashed) adAlscurve.

The situation above is not a long-run equilibrium, becausesfiare making positive (excess) profits.
Furthermore, a firm with only high-productivity workers wdumake even higher profits than firms em-
ploying both types of worker. Firms thus compete with ea¢teoto hire the high-productivity workers,
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driving both the wage and th@AScurve upwards. Long-run equilibrium is restored—at a higirece
level—when theSAS LAS andAD curves all meet at the same point, and the low-productiviaykers
are again unemployed. On the other hand, as discussed ineCBajf a regulator aims to keep the
low-productivity workers in jobs then she must ra&B in ever-larger jumps, thus outrunning market
expectations and leading to accelerating inflation (anthérdong-run, hyperinflation).

10.3.2. Frictional unemployment and the reserve army.\Moluntary unemployment is an extreme
case; more generally, it is reasonable to suppose that Uagetpindividuals vary in the urgency with
which they approach the search for work. Furthermore, thay vary range of jobs that they are willing
to accept. Assume for instance that a worker’s productifityvalue terms) varies depending on the
employer. Denote the productivity of individuphssuming a perfect match between the worker and the
employer asv;. If that individual is only willing to work for a wage at leastjual tow: then technically
we might say that they are not voluntarily unemployed; nihedess, the chances of them finding a
job are likely to be very low. At the opposite extreme we camagine an unemployed person who is
willing to accept absolutely any jobfiered, irrespective of the wage, and who searches for wolk ful
time. The more urgently the members of the reserve army sedk the broader the range of jobs each
individual is willing to accept, and the lower the resereativage of each individual in comparison to
their productivity, the smaller will be the reserve army aeg to keep a lid on inflation.

A simple factor making the reserve army legkeetive is if it is hard for employers to find the
right workers, due to frictions such as a reluctance amonigeve to relocate geographically. If few
unemployed workers are willing to move, then théeetive size of the reserve army available to any
given firm is diminished, hence the firm is likely to have moriculty recruiting, and the temptation
to raise wages is increased. More generally, anything #idiges the féectiveness with which each
individual can identify and take up suitable jobs—somesrkeown adrictions—is likely to increase
the size of the reserve army needed to keep inflation in check.

MobkeL economy 10.5. Assume an economy in which the link between low unemploymérnifla-
tionary pressure arises from firms’ need to recruit and mtsigf. All workers are willing to work for a
wage equal to or less than their productivity, assuming thay can find the right match, i.e. the right
firm for which to work. Compare the following cases.

(1) Workers are extremely reluctant to change jobs, and eygpé are extremely reluctant to employ
workers other than recent graduates. The economy is doedrat a small number of large firms which
never go out of business; if a firm gets intgidulty the state may—in the last resort—support it until it
gets back into profitability.

(2) The economy is highly dynamic and there is cut-throatpstition between firms. Around 4
percent of workers lose their jobs each month, while otherdiexpand and seek newitd he labour
force is highly diverse, as are the jobs offies; workers and firms spend considerabjfé finding good
matches between the job requirements and worker skills.

Based on the ideas discussed above, it seems reasonalp@ossithat in Case (1) only a very small
reserve army is required in order to keep inflation underrobnSince employers only employ recent
graduates, there is no pressure on employers to pay thekevgohigh wages in order to motivate them
to stay at the firm. And since there is minimal turnover in thiedur market, the rate at which firms
hire new workers is very low. For the few recruitments thahfirdo carry out, they carffard to take
their time; there is little need for them to attract applisalny competing over wages, since applicants
are likely to pay attention to their long-run prospects witthe firm rather than any smallfé&rential
in current wages. And both the firm and the applicants knowiththe long run the wages paid by the
firm will reflect the average productivity of its workers. Im€2 (2) on the other hand we would expect a
much higher NAI rate of unemployment.

The formal (mathematical) analysis of frictional unempt@®nt based on microeconomic founda-
tions is far beyond the scope of this book. Neverthelesspipefdix10.6.2we try to get a flavour of the
analysis which is possible.

Returning to the metaphor of the reserve army, we can sayiteahore there is for the army to do,
the bigger it needs to be! When turnover in the labour maratiases then firms are likely to spend
more resources on recruiting, and the costs caused by thefitmined st to other jobs are also likely
to increase. Therefore firms firms are—ceteris paribus—de@raise wages; above the benchmark,
w. A bigger reserve army is needed to keep this tendency inkct@e the other hand, we must bear in
mind that a high rate of turnover in the economy may in itseltsymptom of low frictions in the labour
market, rather than a symptom of rapid fundamental changfeeistructure of the economy. When it is
cheap and easy for firms to hire and fire then they are likelyrdnd fire a lot, without this leading to
higher (or lower) unemployment.
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Ficure 10.5. The hump hypothesis.

10.3.3. Wage bargaining and the reserve armyln bargaining models, workers—typically through
trade unions—have a direct influence on the wage rate.

MobeL economy 10.6. Assume an economy in which, other things being equal, wemkbo have
jobs always try to force the wage up at a rate faster than imdtaithus raising the real wage and
effectively reducing payments to capital ownetdjowever, their ability to do so is limited by the level
of unemployment: the higher the level of unemployment, thater the ability of employers (capital
owners) to resist wage pressure. The reason could be thagrtioyers’ outside option in the wage
bargaining process—i.e. the threat of sacking the existiogkers and recruiting new ones from the
reserve army—becomes more realistic and credible. Whatédrapin the long run in such an economy?

In this economy we can illustrate the relationship betwesenployment and wages with a figure
similar to Figurel0.3 however, now the interpretation of the downward-slopiogve is diferent. In
efficiency-wage models this curve shows the wage that a givendoaid like to pay, relative to other
firms; in bargaining models, it represents the wage thatheithgreed upon in the bargaining proceg3 (
relative to the wage that would be consistent with const#tdtion v). So whenw; > w inflation tends
to accelerate.

A natural question to ask is then why trade unions drive thgengpwards when they should know
that their wage pressure leads to unemployment. Here wedssrta/o explanations: the hump hypoth-
esis, and the insider—outsider model. According to the hbygmthesis unemployment is low if there
are no unions and employers set the wage unilaterally, hsitaitso low if there is a unified or coordi-
nated trade union movement that agrees on the bargaininigppogs-a-vis the employers. In the first
case workers have no bargaining power and therefore camshtyp wages; in the second case unions
have bargaining power on workers’ behalf, but their desirpush up wages is moderated by their un-
willingness to drive up unemployment. In the intermediadse; however, there are many trade unions
competing for members, and no one union cares about overathployment. In this case each union
simply strives for the highest possible wages for its memstaard employers need a higher level of unem-
ployment in order to hold wage demands in check. Therefaré\thl level of unemployment is higher
in the intermediate case: see Figlfes

Even when unions coordinate their behaviour, it is posshdethey do not work in the best interests
of the whole population. This is the key idea behind the iessidutsider model.

MopeL economy 10.7. Assume an economy in which trade unions coordinate theiewlagnands in
the best interests of their members, who are denioisders Furthermore, assume that insiders are those
who are employed or who have only recently become unemplBgegle who are long-term unemployed
are denotedutsidersand the unions do not take their interests into account wiegotiating wages. In
this economy unemployment has been high for a long time duseweere economic crisis. Now the crisis
is over and the central bank keeps the interest rate low, @xpgethis to lead firms to invest and expand,
and unemployment to decline. What might happen insteady@iog to the insider—outsider model?

According to the model, what might happen instead is thatitfiens, seeing the higher profits made
by firms when interest rates are low, negotiate higher wamrgbéir members, pushing profits back down
and preventing firms from expanding. Note however that unmmy have this power to the extent that
they monopolize the supply of labour; to the extent that fieresable to recruit non-union labour (or if
non-unionized firms can replaced unionized firms) then thehaueism is weaker.

6Note that when labour productivity is growing then the wage grow at a rate which is the sum of the rate of inflation and
the growth rate of labour productivity, without causing atitbn to increase.
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10.4. Predictions and policy implications

We now look at the predictions and policy implications of #iwove analysis. First note that the
model predicts that it will be very hard to find evidence thas ia true description of the economy, as
shown by the following model economy.

MopeL economy 10.8. Assume two economies, each with 1000 workers and a centndél Wwhich
holds inflation to 2 percent per year. Everything about thereenies—the skills of the workers, the
level of unemployment benefits, the institutions (how tba@ny is managed), etc.—is identical, except
in one respect: in economy 1, agents’ preferences are suthwibrkers are terrified of unemployment,
whereas in economy 2 workers are much more relaxed abousthefriosing their jobs. What glerences
can be observed between the economies according to theveeaemy’ model?

According to the model, the only observabl&éience between the economies should be the rate of
unemployment. Both economies should have the same infledten(2 percent), the same interest rate,
the same real wage, etc. The onlyfdience is the level of unemployment required to maintain Ah N
equilibrium, which is of course higher in Economy 2.

10.4.1. Voluntary unemployment and friction. The basic prediction of the voluntary-unemployment
model is well illustrated by the following extension to thedel.

MopeL economy 10.3, continuation 1Return to model0.4and assume that the alternative to em-
ployment is starvation. What is the level of unemploymetdiaing to the ‘voluntary’ theory?

If long-run unemployment is voluntary, caused by some warkéthholding their labour because of
the low wage, then unemployment should of course be zere idlfernative to unemployment is starva-
tion. More generally, the harder life is for the unemploytbe,lower the level of NAl unemployment will
be. Similarly, the higher are the rewards for working, thedothe level of NAI unemployment will be.
Note however that this does not imply that rich economiesikhioave lower unemployment, because the
labour-supply decision is likely to depend on tleéative level of the wage rather than its absolute level.
Potential workers are likely to compare wages potentiatiyoffer to wages fiered to other workers in
the economy (fairness), and also on income when unemployéchvis likely to be directly related to
GDP per capita.

So according to the model we should expect that the followiegsures, among others, should lead
to lower NAI unemployment:

(1) Lower unemployment benefits;

(2) Lower income taxes, thus increasing the gap betweerettg bf unemployment benefits and
the take-home wage;

(3) Stricter conditions for entitlement to unemploymemétits;

(4) A shorter time period during which unemployment benefits/ be paid out.

However, not all measures need to have this ‘tough-lovefadtar. Consider the following model
economy.

MobkeL ecoNomy 10.4. Assume an economy in which all workers are entitled to uneynpént bene-
fits of 100 crowns per day for 2 years from the time at which #méopl of unemployment starts. Further,
assume that an individual’s decision to supply labour isgina function of the wage that individual can
command, relative to the level of unemployment benefit: ifdividual cannot raise their income by at
least 20 percent by choosing to work then he or she choosaataoy unemployment. Finally, assume
that pre-tax wages of each individual are equal to the indlingl’s marginal product, and that 5 percent
of workers have a marginal product of less than 120 crownsdast Income taxes for the lowest paid
are 10 percent. Comment on thgeet of the measures above. Can you suggest other measures?

Clearly the four measures suggested above should all reshéreploymentin Model econoniy.4
(Although we do not know how large thefects will be in all cases, as this depends on details that we
have not specified.) However, another rathéfedent measure—which might have a largkeet in the
long run—would be as follows:

(5) Raise (or modernize) the skills of the workers with thedst marginal product through for
instance better education or training ‘from the start’, e policies to help long-term unem-
ployed.

Raising the productivity of the least skilled workers wowdf it got their after-tax earning capacity
above the 120-crown threshold—Ilead to a fall in unemploytmen

We now consider predictions of the model again. From the albollet points we know that if the
benefit of working compared to being unemployed increasesaroindividual in the model then that
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individual is more likely to supply her labour and thus gebh.j This may be achieved by making life
harder for the unemployed, making life better for the emptbfall those with jobs), and raising the earn-
ing power of low-skilled workers specifically. So the modetgicts that the measures suggested above
should all reduce unemployment. However, it also suggéstisthe level of unemployment will vary
depending on psycho-social factors, such as the sociahat{f any) attached to unemployment. If the
social cost of unemployment is high then more people shdubthse to supply their labour even though
the financial benefits are small. Furthermore, the modelestgghat rising wage inequality should raise
unemployment, assuming that workers are paid their margimaluct. When workers are paid their
marginal product then rising wage inequality must be dueittening diterences in the productivity of
workers, and as theseftiirences widen more workers are likely to end up below the aagdich they
choose to work.

A variant of the voluntary unemployment model arises whewegoments set ainimum wage
below which no employer is allowed tdfer work. Given the existence of such a minimum wage then
workers whose productivity is below that wage will be uneoyeld, in the same way that a worker whose
productivity is below her reservation wage will be unemgdy

Finally, the model of frictional unemployment suggestst ttere could be gositive correlation
between growth and unemployment, if we assume that highthriewassociated with a dynamic economy
with high rates of entry and exit of firms. The latter idea i&kéd to the concept afreative destruction
which we discussed in Chapt&r according to which an essential part of the growth procegbe
destruction of old technologies by the entry of the new. liyaainic economy the rate of creation of job
vacancies is high, growing firms spend a lot of time recrgitand existing firms face the constant threat
of their employees leaving to join other firms. Thus we expleetv; /w curve to be further to the right
than in a more static economy, leading to a high rate of NAhypleyment.

10.4.2. Wage bargaining.The third factor we analysed was that wage-bargaining psEemay
lead to inflationary pressure which is eased by higher uneynpént; this may either be due to solidarity
with the unemployed, or a purely selfish calculation on the pthe workers who know that the risk of
losing their jobs is higher if they demand higher wages. Thies us a sixth measure that should lead to
lower NAI unemployment.

(6) Encourage trade unions to bargain for wages in a coaetiraanner, rather than competing
with one another. Or weaken union power such that wages tomiaterally by employers.

An important feature of the insider—outsider model is thagmployment may get stuck atfidirent
levels. For instance, if unemployment has long been lowthwen rises due to an short-run economic
crisis, it may be dficult to push unemployment back down to its original levehi# inemployed have
become outsiders. Thisfect is known asiysteresisa term borrowed from physics. However, hysteresis
may also arise when unemploymentis purely voluntary, tasae being that unemployed workers tend to
lose skills over time, i.e. their marginal product if empdohtends to fall. Since their earning capacity also
falls this makes them more likely to choose unemploymeng semporary increase in unemployment
caused by (for instance) an economic crisis may turn intmarease in the NAI level of unemployment
if the unemployed workers lose skills to such an extent they thoose to remain unemployed once the
crisis is over.

10.5. Relevance to real economies

We have outlined three alternative models to explain uneympént: one based oroluntaryunem-
ployment, the second based foictionsin the labour market, and the third basedbangainingbetween
employers and workers. The mechanisms in the models are dfierent, but the models based on
voluntary and frictional unemployment lead to identicalippconclusions for reducing unemployment,
whereas the bargaining model adds a completely new (addljioonclusion. We now turn to considera-
tion of evidence. What policies actually work in reducinguorployment, and why?

Return to Chapte®, and recall that our theories are consistent with the edid@nesented there that
unemployment does not seem to be strongly related to othena@eonomic variables such as the growth
rate, the level of GDP, and the long-run inflation rate. Scsfagood, but to find positive evidence for
our theories we need to find evidence that unemploymentaseetlto labour-market variables such as
taxes on labour income and the size of the income gap betweploged and unemployed. In general
there are two ways to search for such evidence in the maanoetio data: either we can look at many
countries in the same year and compare their policies anmdithemployment rates, or we can look at
one country at a time, and study the development over timbahdountry. Given the striking nature
of the data in Figur®.3, which shows that long-run unemployment has shifted drealét over time
within the same country, we focus mainly on looking for exyaions for these shifts.
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Ficure 10.6. Explaining changes in unemployment. Left-hand patied change in
unemploymentbetween 1962 and 1980-87, plotted againshtrege in the generosity
of unemployment insurance. Right-hand panel: the changa@émployment between
1980-87 and 2001, plotted against the net sum of all Nickaildicators for policy
leading to low unemployment.

We build on work presented by Stephiitkell (2002 in the form of a lecture Picture of European
Unemployment: Success and Failuwe begin by testing the idea, using Nickell's data, thatigerise
in unemployment in many European countries between thesl&660 the 1980s—discussed in Chapter
9—was mainly caused by a big increase in the generosity ofamae payments to the unemployed. To
check this we plot—for a range of countries, mostly in Euregthe change in average unemployment
between 1962 and the period 1980-87 against the change gettezosity of unemployment insurance,
using Nickel's datd. The results are shown in the left-hand panel of Figl0e&s We see that there are
significant rises in unemployment in all of the countries] aignificant increases in the generosity of
unemployment insurance systems in many of them, yet thexei®sitive correlation evident in the data
between the two.

Figure 10.6 shows that the link between unemployment benefits and tkeeofatnemployment is
either very weak, or it is masked by other changes in the cmsnstudied. So, we find no positive
evidence for our ideas about the causes of unemploymengiwr&i0.6 However, it is important to
understand that the Figure does not contradict our idelasreiThe reason is that according to the models
discussed above, a whole host of factdieet the level of unemployment in both the short and the long
run. Since short-run fluctuations can be very large they neylze dfecting our ability to see theffect
of changes in unemployment benefits: we want to know the N#dllef unemployment, but what we
observe is the actual level of unemployment at a given tinlechnvis a combination of the NAI level and
the divergence from this level caused by the position of toantry in the business cycle. Furthermore,
we claimed above that according to the model the NAI levelregraployment should befacted by a
large range of factors, not just the level of unemploymengfiés.

A more sophisticated analysis is clearly needed. In the-tigind panel of Figur&0.6we show the
changes in unemployment for the same countries betweerBBsland 2000-01, now plotted against
changes in a composite measure of policy indicators for loemployment (see Nickell for full details).
This measure includes the generosity of unemployment patanhe strictness of rules for receiving pay-
ments, expenditure on active labour-market policies, eympent protection legislation, taxes on labour
income, and variables related to the degree of unionizatimhcoordination in bargaining. Now we see
a very strong correlation between a change towards polidiésh—in theory—should be conducive to
low unemployment, and and shift downwards in the level ofrpleyment.

"We measure the change in generosity on a 9-point scale,flbfmuch less generous) through 0 (no change)4agmuch
more generous) using Nickel's scores for the generositydamation of payments, where a rise o @r more givest1, and a rise
of 0.2 or more gives+2 (and similarly on the minus side).
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When we look close-up, at the microeconomic level, we can diifiiérent types of evidence re-
garding the models. For instance, in Sweden unemploymergfie are generous for a limited period,
but then cease and the unemployed must move onto other (rasglyénerous) welfare payments. Not
surprisingly we find that the chances of an unemployed peiiading a job rise as the cutdodate ap-
proaches. This is evidence that the degree of motivatioheofrtdividual is important in the job-finding
process, i.e. it is evidence supporting the idea that uneynpént is in a sense voluntary. However, note
that it is not evidence that those who are unemployed dferdnt from those who have jobs, which is
the core idea of the voluntary-unemployment model.

Nickell's and other studies thus confirm the broad thrusheftheories presented above, at the core
of which is the idea that if we raise the incentives to worlth{ea than be unemployed), the overall rate
of unemployment will fall. However, we are no nearer to idigirig the quantitative ffiects of diferent
measures, such as lowering taxes on labour income (popuiregpolitical right) or investing more in
education and training to raise the earning power of thotfe lav or nonexistent qualifications (popular
on the left). These remain unanswered questions which areuthiect of active research.

Finally, we are scarcely any closer to explaining the big iis average European unemployment
—compared to the US—over the last 50 years. Again, there ionsensus within macro- and labour
economics about the correct answer to this question. Hawav@opular conjecture is that it has to do
with changes in the marginal product of those with fewestitjcations, relative to the marginal product
of the average worker. The idea here is that the technolbgi@mges which have swept through the
economy over the last 50 years have greatly increased theriamze of education for worker productivity.
The result is that in modern economies firms are willing to pgt more for highly educated gfdahan
less educated staeven in jobs which previously required little formal edtica. This is the case both
in Europe and North America. However, the result of this gfeahas been fferent in the two regions:
in Europe, the wage fferential between low- and high-skilled workers has renthirgdatively stable,
and many low-skilled workers are unable to find work at thengavage; whereas in the US the wage
gap has increased significantly, hence low-skilled workarsstill find jobs, but only at very low wages.
Another, related, explanation is linked to internatiomatie, and is discussed in Chapiér

10.6. Appendix

10.6.1. Classical unemploymentThe traditional definition of classical unemployment is ab f
lows.

Classical unemployment occurs when real wages are kepeahewnarket clearing
wage rate, leading to a surplus of labour supplied.

This concept makes sense if we assume that there is a fixeditguarcapital in the economy, as
shown by the following example.

MobkeL economy 10.5. Assume an economy with 100 machines and 100 firms, one maehifiam.
The machines require no maintenance and last forever. Ijgossible to make new machines, and it
is impossible to start a firm without a machine. There are 1RRMtical workers, who each have a
reservation wage of 100 widgets per day. That is, if their pagket is not sfficient for them to buy 100
widgets then they choose not to work. How many workers dagsfiem choose to hire?

To solve the model we must know tipeoduction functioni.e. the relationship between inputs (in-
cluding labour and machines) and the output (widgets). Weras that there are no inputs other than
labour and machines, and assume that the production furfcti@ single firm is

Y =118 - L?,

whereY is production in widgefslay, andL is the number of workers employed by that firm. The
marginal product of labour is then

oY

FTi 118-2L.
So the marginal product of labour is declining in the numbfeworkers employed in the firm. This
makes sense since the number of machines owned by the firneds s more and more workers are
employed there is less and less for each worker to do.

Each firm will only employ workers up to the point at which thage it must pay (100 widgets
per day) is no greater than the marginal product of the laskevamployed. Therefore each firm will
employ 9 people, and since there are 100 firms employmenb&i@00 and unemployment will be 100,
i.e. 10 percent.

The problem with this story is that it breaks down as soon aket@apital vary over time. If capital
(machines) costs money to build up and then falls apart aner called depreciation) then someone
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uvcurve

Ficure 10.7. The relationship between unemployment and vacamties vacancies
are treated as exogenous and fixed.

thinking of investing in capital and starting a firm has a akdtion to do based on the cost of the capital
and the subsequent flow of profits.

MobkeL economy 10.5, continuation 1.Take the economy above and assume that new machines can
be produced while the old ones tend to depreciate over tinnethErmore, assume (without going into
details) that the situation above gave investors a ‘good’dea. a good return on their investment. In
that case more firms will enter the market until unemployrhastgone down to zero. On the other hand,
if the situation above gave investors a bad deal then therdavze no more investment and over time all
the machines would fall apart arel/eryonenvould be unemployed!

So when capital is variable the model seems to predict eftyer unemployment, or zero employ-
ment. The problem is that the model does not link the rate efployment to the returns to capital
investment. We need a model in which firms lower their ratengéstment as unemployment declines,
thus slowing down and ultimately stopping the decline. kemnore, we need to link this process to the
acceleration of inflation.

10.6.2. Microeconomics of frictional unemployment.The formal (mathematical) analysis of fric-
tional unemployment based on microeconomic foundatioferibeyond the scope of this book. Never-
theless, we try here to get a flavour of the analysis whichssiate. Our analysis is based around a graph
on which we have unemployment (in percent of the workforeceghe horizontalX) axis, and vacancies
(as a percentage of the workforce) on the vertigabis. So if we have a workforce of 50 million, with
3 million unemployed and 1 million vacancies ther 6 andv = 2.

We start by assuming that the number of vacancies is exoggnfixed, and thinking about the
resultant level of unemployment. Clearly if there are alsvaye huge number of firms looking for workers
(irrespective o) then we expeat to be low in the long run. On the other hand, if the number ofdirm
looking for workers is very low then (all else equal) we expeto be high. This gives us our first curve,
theu-v curve, as shown in Figurk0.7. A possible mathematical form for this curve is

wheresis the rate at which members of the workforce join the resarmey (i.e. enter unemployment),
andm is a measure of how quickly the matching process works. Whierlarge (lots of firms going
bankrupt for instance) and small (matching process slow) then they curve is far to the right, implying
a high rate of unemployment for a given vacancy rate.

To make further progress we need to focus on the number oficagsa Assume that there is some
cost to advertising a vacancy. Then if a firm judges that tiere chance of filling a vacancy, they
will not advertise it. And (given many firms of flierent types) the better the chance that a vacancy is
filled within a given time, the more vacancies will be adwastl. Finally, it is reasonable to suppose that
the chance of a vacancy being filled rises with the rate of yhd@yment: the bigger the reserve army,
the quicker a given firm can find a suitable worker to fill anytjgatar vacancy. However, even when
u = 0 firms may be able to fill vacancies by attracting workers faiher firms. Therefore we can add a
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uvcurve

vscurve

Ficure 10.8. The two curves, botlv linking the vacancy rate to unemployment, and
vslinking unemployment to the supply of vacancies.

vacancy-supply ovscurve to our graph, as shown in Figur@.8 A possible equation for this curve is

v =(gjj +auu)/c,

where] is the percent of the workforce in worg; andg, are measures of thefectiveness with which
workers and the unemployed can fill vacancies, wbilea measure of the cost of advertising a vacancy.

Having constructed the graph, we need to interpret it. Fiosé that the crossing point of the two
lines shows the long-run equilibrium level of unemployminthe economy. So unemployment may
deviate from this level due to shocks, and we know from ouliexaanalysis that if unemployment is
higher than the long-run equilibrium then inflation in theoeomy should tend to decline, hence the
central bank should loosen monetary policy (reduce the tzdsg encouraging investment by firms and
consumption by households, leading to firm expansion andl enfanemployment towards the NAI
level. On the other hand, if unemployment is lower than timgtoun level then there will be inflationary
pressure in the economy (inflation will tend to accelerate) to counter this the bank must raise the
base rate, thus raising unemployment and stabilizing tbeauy.

Now to actually use the graph. Considéloets to reduce the NAI level of unemployment. To do
so we must either shift the—v curve down to the left, or shift the-s curve up to the left. Recall the
equation

_sil
mv’

wheresis the rate of separation (workers into unemployment) raiglthe rate of matching (job-seekers
into jobs). To shift theu—v curve left we need to raism or reduces, that is we either need to speed up
the process by which unemployed workers are matched up wéitahle vacancies, or reduce the rate
of separatiors. There are measures—such as strict employment protecties+which reduce the
separation rate, however they are also likely to make engptognore careful about hiring, hence they
also reduce the matching rate and their overiéa on unemployment is thought to be sn¥alfhere
are many measures to improve matching, as discussed abow@sEknce, making life harder for the
unemployed by reducing their benefits etc., and increasi@gnicentives for unemployed people to take
new jobs by reducing taxes on labour income.

To shift thev—s curve upwards we must reduce—the cost of advertising a vacancy—or ragse
andg,, the dfectiveness with which workers and the unemployed can filhmaies. The latter-g; and
gy—are linked tom, the matching rate. A rise ig, will also lead to a rise inm, the rate at which the
unemployed are matched to jobs, thus also shiftinguthecurve to the left. However, a rise @ will
have the oppositefiect on theu—v curve, because it will make it harder for the unemployed tmpete
for vacancies with those who are already employed and singghbs.

830 countries with strict employment laws do not tend to hdgher long-run rates of unemployment, however, they may
have less dynamic labour markets. A consequence of this mayhigher proportion of long-term unemployed.
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Exercises

Ex. 10.1 Assume an economy without money in which the cisztgcide collectively what each person
should do, to best contribute to the common good.

(a) Discuss whether factors such as technological progiesgsmmigration are likely to cre-
ate unemploymentin such an economy.

(b) Are government policies to encourage business actiki¢yy to reduce unemploymentin
such an economy?

(c) Isthere any reason to suppose that these conclusiongelaa market economy?

Ex. 10.2 Explain the concept of voluntary unemployment, ase theAD—ASmodel to explain why
voluntary unemployment might fall in a boom.

Ex. 10.3 Assume a modern economy with inflation at a steady@peand a central bank whose job it
is to keep it that way. There are 10 000 people in the labouketaof whom 9500 have jobs
and 500 are unemployed. Of those with jobs, 300 work in whataias of the steel industry,
of whom 200 have very specialized skills and high wages. Heweéhe steel industry in this
economy is dying due to cheaper competition from abroad,cand January 2015 the last
factory closes. The reservation wages of all the former ensn the factory are close to the
wages they received before its closure.

Discuss the likely evolution of the economy over the next fwgars, including the actions of
the central bank and changes in the rate of unemployment.

Ex. 10.4 Assume an economy of 100 similar firms, and 100 00plpéo the labor force. In an equilib-
rium with full employment each firm employs 1000 people angspeveryone 10 SEK per day.
But if unemployment is zero then each of the firms would likpay 20 percent higher wages
than the other firms, in order to attract and retairfitstBhe higher the unemployment rate, the
less each firm wants to pay in relation to the others. Theioslship between the firms’ desired
relative wage leveMV, /W, and the unemployment ralté, is shown in the figure below.
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(&) Why does the curve foM /W desired” slope downwards?
(b) What will the unemployment rate be in long-run equilibrium? Explain.
(c) What can we say about inflation in such an equilibrium?
(d) Suggest policies which might reduce equilibrium unemgpient.

Ex. 10.5 Assume an economy in which trade unions are abldlteeirce wages for everyone in the econ-
omy, including non-members. However, the higher the rateneimployment, the stronger the
incentive is for unions to restrain their wages demands.olalproductivity in the economy
increases by 2 percent per year, and the central bank hasstheftkeeping the rate of inflation
at or close to 2 percent per year. In 2015 the inflation rategsrzent and the rate of unem-
ploymentis 4 percent. Meanwhile the unions and employenseagage increases averaging 6
percent.

Describe what is likely to happen over the next few monthsyarads.

Ex. 10.6 Assume an economy in which trade unions are ablefliceitce wages for everyone in the
economy, including non-members. However, the higher tteeafunemployment, the stronger
the incentive is for unions to restrain their wages demands.

Compare the likely equilibrium rate of unemployment in tllldwing three cases. Explain
carefully.

i The unions only represent a very small proportion of thekkance and have little or no
power to set wages.
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ii There are many unions which compete for members and basggiarately over wages.
iii The unions get together and bargain collectively oveges

Ex. 10.7 Assume an economy in which trade unions are ablefliceitce wages for everyone in the
economy, including non-members. However, the higher tteeafunemployment, the stronger
the incentive is for unions to restrain their wages demands.

(a) Show, using a figure with real wage on the vertical axisjabd on the horizontal, how
a prolonged recession (caseAiD to the left) can create more outsiders in an economy,
i.e. individuals outside the wage bargaining process aadr#de unions.

(b) Explain why—when there are many outsiders—inflationagssure is likely to be higher
at any given level of unemployment.

(c) Could this be relevant to Sweden? Is there any evidendb#t?

Ex. 10.8 Assume two economies, each with 1000 workers anchtiatéoank which holds inflation
to 2 percent per year. Everything about the economies—titls sk the workers, the level
of unemployment benefits, the institutions (how the econ@myanaged), etc.—is identical,
except in one respect: in economy 1, agents’ preferencesiabethat workers are terrified of
unemployment, whereas in economy 2 workers are much maoeegtbbout the risk of losing
their jobs. What dferences can be observed between the economies accordireg'tegerve
army’ model?

Ex. 10.9 In Sweden, around 6000 people are employed in thegiimdustry in 2015. Imagine an alter-
native reality in which Swedish minerals ran out in 1965. @#hif the following statements is
nearest to the truth? Explain your choice.

i There would be approximately 6000 fewer people employegvirerden in 2015, in total,
in the alternative reality, and hence unemployment woulldibker by 6000.

ii There would be an even greater shortfall in employmenhadlternative reality in 2015,
because many of the other workers necessary to support thiegniommunities (in
schools, hospitals, etc.) would also be without jobs.

iii The level of unemployment in 2015 would be the same in tieraative reality as it is in
the real Sweden.



CHAPTER 11

Open economies

Almost all of our analysis so far applies only to closed ecoi@s, i.e. economies that do not trade
with the outside world. A really large and diverse economyuebsas the US economy—can in many
cases successfully analyzed as if it were closed. The saegrdd apply to any economy in Europe.
In this chapter we extend therefore the analysis to inclatermational trade and how iffacts a small,
open economy. By ‘small’ we mean small in relation to the imesvorld, and by open we mean that the
economy has considerable trade with the outside world.

We start by explaining how international trade works, ughmg circular flow. Then we discuss the
business cycle, with either a completely fixed or a floativayigble) exchange rate. Then we discuss
how unemployment and long-term growth i$ezted by the outside world in an open economy. Finally,
we discuss various currency systems: how do tifiedint systems work, and what the advantages and
disadvantages do they have for a country like Sweden?

11.1. The circular flow and national accounts

We start with the circular flow. How does international traderk? Keep in mind that a country
imports a lot of goods without exporting anything. Is it pibts? If so, how?

11.1.1. GDP and GNP.GDP, gross domestic product, is the value of what is produdtdn the
country’s borders. Therefore, it is equal to total paymeat8rms in the country for their goods (not
including payments between firms, but these are not showaridiagram anyway). GNI, gross national
income, is equal to the total revenue that flows to a counimyiabitants. See Figutkel.1
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Ficure 11.1. The circular flow with two open economies.

We can use Figurgél.1to read df expressions for GNI and GDP, among other quantities:
GDP=Y=C+G+1+NX;
GNI=Y+F.

MobkeL economy 11.1. The world economy consists of two countries with GDP equEdD®USD and
50 USD per year respectively. Country 1 owns everythingerother country, both capital and workers
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(they are slaves). All revenue from country 2 is thereforg secountry 1. There is no investment. Show
the circular flow for both countries. What is GNI in each cayft

IMP=50

C-IMP=100

Ficure 11.2. The circular flow with a ‘slave economy’.
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As can be seen in Figudel.2 GNI in land 2 is zero, while it is 150 USD per year in land 1.

11.1.2. The current account.Look again at the circular flow for GDP and GNI. Flows of money
between countries must also balance, implying that net itapoust be equal t6, or NX should be equal
to minus F But if NX = —F, this implies a restriction on the amount that can be imghtteat a country
can import (net) only if it has net income from abroad to paytfee imports with. But this is actually
wrong! We need a new entry in the figure, therent account

MobeL economy 11.2. Assume an economy, call it Sweden, in which exports are perthare is no
income from abroad, but where imports are wot®0million USD per year. How does this work? What
does this country pay for the imports with?

If the country does not have income from abroad then it muabfie the net imports by selling assets.
Possibly, these assets could be in the form of money, in wtasle the foreign producers accept your
money as payment. However, it is unlikely that they want téect a pile of Swedish crowns. It is more
likely that they use will use the crowns to buy othreal assets, such as Swedish companies or (more
generally) Swedish capital. Putfiirently, they invest in Sweden! The current account (in Ssfed
bytesbalansen) is then defined as the flow of funds from daortestiseholds to foreign households, and
is therefore positive when the domestic country is a netdtoran other countries, buying their assets.
So if for instance Sweden has a positive current accounhbalahat means that Swedish households
are net buyers of foreign assets, while a negative curr@ouaxt means that the country is selling assets
(perhaps to finance imports). See Figlile3

It is important to distinguish the current account from tleveynment budget. Just because the
government budget is in the red and the government (or redjidebt is rising, that does not imply that
the country has a negative current account balance. Hoyneetéh level of government consumpti@n
may contribute to negative net exports and thus a negativerdLaccount balance.

In some circumstances it may be natural that a country hagatixe current account balance. This
applies, for example, if the country hasffaued great diiculties such as natural disasters or wars that
have devastated the country’s capital. In this case, thnstauction is greatly facilitated if foreign agents
invest in the stricken country. Their incentive to inveghis high return to investment in the capital-poor
country.

11.1.3. The government debt and private debtAbove we saw that an economy can finance net
imports by selling capital assets. It is also possible tbfgelncial assets, such as debt securities, i.e. to
borrow money from abroad to finance imports. Households neagadindirectly through their banks
acting in international markets. Governments do it morediy. For simplicity, we focus on the govern-
ment and leaves the banks to one side.
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The current account
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Ficure 11.3. The circular flow including the current account.

Itis common that a government has debts to internationatimhmarkets; the government also has
huge assets and large streams of revenue and expenditwallyuse measure the size of government
debt in relation to the country’s (annual) GDP: a debt eqadkss than 50 percent of the country’s
annual GDP is relatively low, and a debt greater than 100guerof GDP is high. More important
than the size of the debt is what the market thinks about theduif the debt is expected to increase
uncontrollably over the next few years it will not help mudlitiis 50 percent right now, compared to
a government whose debt is 100 percent but is expected tim fdlé future. International markets, just
like any sensible lenders, are willing to give loans to hakplborrower out of a temporary fix, but not to
finance unsustainable consumption, since in the lattertbagecannot expect to get their money back.

What happens if a government debt begin to risicantly to raise concerns in international mar-
kets? Initially, the government can still borrow money, astthe turmoil increases the market demands
ever higher interest rates to compensate for the risk takemiending money to that government. Also
note that this applies not only to new money (loans) but aldpas old loans must be renewed. Loans
run over a specified time interval, and at the end of the tireéddan must be repaid. In order to pay back
to old loan the government must typically agree new loana,rew interest rate.

Exampie 11.1. Assume a country, in 2007, with GDPIf#0million USD per year, and a (relatively
large) government debt d00million USD. The government budget is in balance; it draw80million
per year in taxes, and spends the same amount on governmesuraption and interest on the debt. The
real interest rate is 2 per cent, and hence, the interest2astlion USD per year. The loans are renewed
on an annual basis.

Assume now that the economy enters a crisis in 2008 sucthn&DP drops t@0million USD that
year. Government consumption increases due to the negeissagases in social welfare to 32 million,
while income decreases to 24 million. The interest rategstte beginning of the year) is still 2 percent.
The government budget is 10 million in the red, and debt esme tal 10 million.

The crisis continues, and in 2009 GDP is also expected to bmi8i@n. Assume that the govern-
ment’s income is again 24 million, while public consumpim®at 32. What happens next?

What happens is that market agents are not willing to lendenda the country without a large
increase in the real interest rate. However, such incrgasethe country in an even worse position.
Assume for instance that the interest rate increases tort@te Since the new rate applies to the entire
debt, interest payments are now 11 million per year, and tivermment is 19 million in the red. The
situation is catastrophic.

How can a country get into this kind of situation, and whatlsamone about it? The answers depend
heavily on the currency used in the country, and its exchaaigepolicy. We will deal with these issues
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below, where we discuss the two most important currencyesyst which are (i) where countries share
the same currency, and (ii) where countries have separatencies with freely-floating exchange rates
between them.

11.2. Short-term and long-term stability in open economies

Here, we analyze the cyclical and long-term stability inmpeonomies. We begin with an economy
that is part of a large currency union, then we take the opgoase of a freely floating currency, then we
discuss other options.

11.2.1. A common currency.The simplest case to analyze is when a small open econongsshar
currency with the rest of the world; all have the same cuiyemhbere is of course no such economy, but
the situation can be compared to a small economy in the EMBb), area state in the United States. In
addition, lessons learned from this simplified case appfiedore contexts.

If everyone has the same currency, it follows directly thatrisk free interest rate must be the same
everywhere, and therefore there can be no more than a sieigieatbank that determines the short-term
(base) interest rate. If there were competing central berdtstfered diterent interest rates on the same
currency then all agents would choose to borrow from one ¢lvioifered lowest interest) and make
deposits at another (whichtered the highest interest rate), and the system would salapmediately.
Since the country is small we assume that it cannot influeneeéntral bank, hence its only means
of controlling the business cycle is through fiscal policyovNlet’s study such an economy, making
Keynesian assumptions; that is, we assume that all priecftad.

MobkeL economy 11.3. Assume a Keynesian economy—call it Sweden—with a fixedngyechate
vis-a-vis the outside world. Assume that 50 percent of acopson and investment is domestically pro-
duced, and 50 percent is imported. The government budgettalance, and furthermore the current
account balance is zero. Assume that the government is tisfisd with the pace of economic growth,
and increases G by 100 million EUR per year. What happenspore? What happens to imports? Is
the multiplier higher or lower than in a closed economy? Whegtpens to the current account?

To understand what happens, we can draw the circular flowy &gurel1.4 Since half of the
increase of5 goes on imports, theflect on household income before taxes is halved. Thus, thigfien
effect is significantly reduced; the reason is that half of tiect of the expansionary policy is felt abroad
rather than at home.At the same time, the government budget and current acceamav both in
deficit; foreign households buy assets of Swedish housslioidthe government).
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Ficure 11.4. The circular flow and expansionary policy.

Note that the level of exports from the small economy is ungeal. This is because prices are fixed
and the exchange rate is fixed (single currency). Thus thedmavorld’s demand for the small country’s
products is not fiected by the expansionary policy.

1Given more information we can easily calculate the muktiplAssume for instance tiPC= 0.7 —so households consume
70 percent of their net income —th@t = 0 and there are no taxes. TherYifises by 1 percenC + G rises by 07 percent, and
C + G+ NXrises by just B5 percent (because half of the extra spending goes on iathgaods). So the multiplier, which would
be /(1 - 0.7) = 3.33 in a closed economy, is just(l — 0.35) = 1.54 in the open economy. So the totéleet of (for instance) a
fiscal stimulus on the home economy is much smaller than insed economy.
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In Model economyl1.3the government budget was in balance from the beginningatvet the
increase ofs there is extra expenditure of 100 million EUR per year in tbeegnment budget, which
is only partially dfset by increased revenue. To finance this, the governmergaedbassets abroad, or
borrow money. We focus on the case where the governmenti®ifrom the international market to
meet its expenses, and that the government has currentttobrgenewed. This is, as we stated earlier,
no problem if the market believes the deficit to be temporuy.is it temporary? To answer that question
we need to analyze economic developmentin the longer term.

In the longer term we know from Chapt8ithat the expansionary policy will cause an increase in
the rate of inflation. Such an increase will make the situaéieen worse. Higher prices mean that the
small country’s products become more expensive compartbteest of the world’s products, and thus
exports fall, imports increase, and current account arahigal of public finances deteriorate further. This
means that the state must borrow even more money to financensumption. The situation can soon
become unsustainable untenable, as above: the governetgmisis, interest rates rise, and soon no one
is prepared to lend to the small country at all. The counthgiskrupt.

The example shows that a small country sharing a currentytivét rest of the world cannot even
pursue an independent fiscal policy. If the country drivesmeéstic demand then it drives up prices and
wages, and this reduces the country’s international cotiyegtess. As long as there is a single currency
the only way to restore competitiveness is to reduce prioesvaages relative to the rest of the world.
Such a reduction can be achieved through (i) cuts in nomiagles in the small country, (i) nominal
wage increases in the outside world, or (more radically) ifithe small country leaves the monetary
union and creates its own currency. If the exchange ratedsstihe currencies were set by the market
then the new currency would immediately move to a value shahdompetitiveness would be restored.
Finally, a possible short-run solution is that the courtrgfeditors write & some or all of the debt.
However, if this is done then the problems are likely to netiarthe near future.

MopeL Economy 11.4. Assume that a small municipality in a large country, say [ald in Sweden,
begins to print its own crowns in order to bring down interestes in the municipality. What happens?
Now assume instead that the municipal leaders in Dalslammblaoa lot of money and invest in construc-
tion projects in the municipality. What happens?

In the first case—quite apart from the fact that this wouldbeoéllowed by the central bank—there
is no dfect on the interest rate in Dalsland, since a single inteatstapplies across the whole country.
In the second case there will be a short-run economic boonalsl&hd, but many of the jobs will go to
those who do not live in the municipality; furthermore, thanitipal budget will go deep into deficit.

11.2.2. Freely floating exchange rateThe opposite extreme to a common currency is freely float-
ing exchange rates. That is, each country in the global engris its own currency, and the market
determines the value of each currency relative to the others

The situation of a country that allows its currency to floaely —thus allowing the market to de-
termine the exchange rate—is completelffetient from a country sharing a currency with its trading
partners. The reason is that the floating exchange ratesatgave or automatic adjustment mechanism
which (at best) completely eliminates the risk of a countisiig competitiveness relative to the outside
world due to poorly managed economic policy. So if, for ins&, expansionary domestic policy leads
to inflation, this will cause the value of the domestic cuoyeto decline (the currency depreciates), and
export performance is noffacted.

MobeL economy 11.5. Assume that there are two countries in the world economyd&uwand the
USA, with currencies SEK and USD. In Sweden they produce¥®¢dlone), in the US they produce Fords
(alone). In 2010, a Volvo cosi®0 000SEK, and a Ford costs0 000USD. The cars are equivalent, and
tradable, hence the exchange rate is 1 USD: 10 SEK. In Swéteimflation of 4 percent per year, while
inflation in the US is 2 percent per year. There is no uncetygieveryone knows that these numbers are
valid in perpetuity. What happens to the exchange rate aue? What will happen to interest rates?
(What interest rate will agents demand if they are to beffedént between holding assets in one country
or the other?)

The example demonstrates the adjustment mechanism pdovydtne floating exchange rate. The
Swedish crown will fall in value by 2 percent per year complaicethe dollar, and thus keep prices for
Swedish goods constant in dollar terms. To see this mathieaiigt note that the price of a Volvo will
be 104 000 SEK in 2011, and the price of a Ford will be 10 200 USiBce the cars are equivalent and
tradable, it must be possible to exchange 104 000 SEK for QQEED, implying that the exchange rate
must be 1 USD:1096 SEK, and the Swedish crown has decline in value by (almasttly) 2 percent.
As for the real interest rate, it must be the same in both c@msotherwise everyone would save in the
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country with the higher interest rate, and borrow in the ptteintry. That means that if the (nominal)
interest rate in Sweden is 6 percent per year, then the nbmtegest rate in the US must be 4 percent
per year.

In Model economyl1.5the exchange rate is determined by the purchasing-powity pale, PPP.
The rule is that the prices of goods traded on internatioraakets should be the same on all markets,
when measured in the same currency. So if 10000 USD can bugrgoliord in the US, it should also
be just enough to buy you a Ford in Sweden, after exchangaddHtars for crowns. If this rule always
applied exactly than exchange rates would be very stabheishort run, since prices of most goods only
change infrequently. But the situation is, of course, mam@glicated than that: the PPP exchange rate
actually works more like aanchorfor the true exchange rate, which we can think of as the boabak
does not necessarily float neatly above where the anchortiseosea bottom; winds and currents can
pull the boat away from this position. In the same way, ecaondances may pull the exchange rate away
from the rate that would give PPP. These forces are—guess-walaconnected t@xpectations

MobeL economy 11.6. Assume that you are an economic agent in an economy— Swinaith a—
floating exchange rate, and that you own a lot of Swindish firdassets. What to do if you believe that
the exchange rate will soon fall by 1 percent compared to tBeddllar? What might make you change
your mind?

If you think that the value of the Swindish crown is about tih fgpou do not want to keep your assets
in Swinden since their value (measured in dollars) will fefien the crown falls in value. You therefore
sell your Swindish assets and buy American assets instefdel the crown has fallen in value you can
(if you choose) sell your American assets and buy back Swindnes, but now you can buy 1 percent
more Swindish assets than you had before!

What might make you change your mind is if the interest younear your Swindish assets is
higher than the interest on the US assets. Mathematicadlfnave thenternational interest rate parity
condition

i =1i" + e+ risk premium

Herei is the domestic interest rate in a small econorhis the interest rate in a large neighbour, &d
is the expected rate afepreciationof the domestic currency. So if the domestic currency is etqueto
depreciate at 2 percent per year then—ignoring risk for nalve-domestic interest rate (per year) must
be 2 percent higher than the foreign interest rate. If theektiminflation rate is 2 percent higher than the
foreign rate then this closes the circle: the exchange hiftis ®ver time to compensate for thefgrence
in inflation, and the real interest rates in the two economiesqual.

The analysis becomes more interesting when we indlistte

MobeL economy 11.6, continuation 1.You are still an economic agent in Swinden, with a floating
exchange rate. Assume that you consider the Swindish crotva & risky currency; because Swinden is
a small and erratically governed economy you think thatehisra relatively large chance that the value
of the currency may vary drastically over time. On the othendh you have no expectation that it will
appreciate or depreciate in the near future: the exchande isat the PPP level. If other agents think
like you, what does the interest rate parity condition potli

We are told that the risk premium is positive, but th& zero. This implies thadt> i*, i.e. investors
who choose Swindish assets must be compensated for théneighake through a higher interest rate.
Furthermore, sinceis zero the inflation rates in Swinden and the rest of the wodt be equal, so the
real interest rate in Swinden must be higher! The lesson is $ttfmigvard and intuitive: a country which
is judged by international markets to be risky mueohigher expected rates of return if it is to attract
international investors.

MobeL economy 11.6, continuation 2 Now assume that a crisis hits both Swinden and its trad-
ing partners. All the central banks choose to reduce theBebeates to zero in order to stimulate the
economies. Therefore we have i*. However, Swinden is still perceived as particularly riglyinter-
national investors, especially in a time of crisis. What paps?

The interest rate parity condition must still hold. Sinecei* = 0 we can rewrite the condition as
—e = risk premium

Sinceeis expected depreciationg is the expected rate afppreciationof the Swindish currency. Since
the risk premium is positive, this implies that in equililom investors must be compensated for holding
Swindish assets by an expectation that the currency willepate over time.

This might seem paradoxical. Why should the currency of ibleyr erratically run economy be
expected to appreciate in value? However, the answer idairbpcause its current value is below the
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PPP value. But we were told that—prior to the crisis—the ey was at the PPP level. Therefore
when the crisis hitsve expect the currency to suddenly drop in valWhen the crisis hits, all investors
want to sell their risky Swindish assets, and no one wantayg therefore the value of the currency
plummets below PPP to the point at which its expected apgtiienicompensates for the perceived risk
of complete collapse.

MobeL eEcoNomy 11.6, continuation 3Now assume that, years later, the Swindish economy is no
longer thought of as risky, and the exchange rate is back & PRwever, the Swindish central bank
thinks the economy is in trouble, and it therefore lowersltase rate, unexpectedly, to get the economy
moving. Swinden’s trading partners have higher base rafesume that international markets believe
that the bank will keep the low interest rate for a period. \Migppens next?

When the interest rate falls, what do investors do with tB&itndish securities? They want to get
rid of them, but nobody wants to buy! When the supply of thesmusties exceeds demand the price
drops, and therefore Swindish crown drops in value. Agdiis is compatible with the interest rate
parity condition

i =1i" + e+ risk premium

Now we havé < i*, soe must be negative if the risk premium is zero. That is, agaemhave an expected
appreciation in equilibrium. And this means that the exg®arate must be below PPP. So when the
Swindish bank lowers its base rate, the Swindish currenogsin value until it is low enough that its
expected appreciation from that low level compensateshferldw interest rate. So the expansionary
monetary policy causes the currency to fall in value (deptegimmediately, which actually strengthens
the dfect of the policy since net exportéX rise.

What about fiscal policy in an open economy? Here the key pairg similar to a closed economy.
Firstly, note that in a modern economy where the central lsatskthe base rate thfexts of fiscal policy
may be countered by the bank’s monetary policy. Secondtg tat in an open economy thfects of
fiscal policy will typically be diluted since (for instancgjven expansionary fiscal policy, some of the
extra government spending will end up paying for goods mactufed abroad, and hence that spending
will boost economic actively in the economies trading parsirather than domestically.

11.2.3. A third alternative: ‘fixed but not really’. Historically, there is a third option. The gov-
ernment of a small country announces that it intends to ragurat fixed exchange rate relative to one or
more of its trading partners, without tying the currenciagether fully (as in a monetary union). One
reason for doing this may be that the trading partner may beeped to be economically well-managed,
with stable and low inflation. If the small country is to maiint a stable exchange rate then it must also
maintain stable and low inflation. The government therefaypes that the announcement of a fixed
exchange rate will act as a credible signal that the goventwmidl pursue responsible policy.

Do you think such an announcement will be taken seriouslyheynharkets if (for instance) the
small country has a long history of erratic economic poliog periods of high inflation? For historical
evidence see the section below on relevance to real ecoaomie

11.3. Unemployment and growth in open economies

11.3.1. International competitiveness.t is common to hear or read that in Sweden we have to do
this or that to maintain our international competitivenegithout which we get mass unemployment and
economic crisis. These arguments are almost always wrongdéh’s international competitiveness is
kept in balance through the floating exchange rate: if we ipecmore competitive then our exports rise
relative to imports; this causes the Swedish crown to be ismught after, hence the currency appreciates
and our competitiveness decreases, bringing exports goarimback into balance. In the same way;, if
nobody wants to buy our export goods because they are tomsxpewhile we want to import cheap
foreign goods, then the crown is overvalued and will fall &@ue, restoring balance.

On the other hand, we saw above that there may be reasons whltke of a currency diverges
from its PPP level, thusfecting competitiveness. If a currency falls in value (beesfor instance it is
thought to be risky to hold it) this actually boosts the cotitmeness of the economy, raising net exports
and boosting economic activity. This may seem paradoXiceilis in fact logical. When a currency falls
in value the real wages of the citizens of that country falinternational terms. This can be seen in two
ways: on the one hand, the citizens have become poorer araffoashfewer imports and fewer foreign
holidays; on the other hand, the goods they produce haver®cheaper so they are more in demand,
which helps to boost the domestic economy and create jobs.
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11.3.2. Unemployment.Unemployment in the long run is determined by how the laborketa
works. Therefore other policy areas, including regardimgneagement of the currency and exchange rate,
are fairly irrelevant. However, the labor market may Ifiected if, for example, a more open economy
is a more dynamic economy where the process of creativeuddisin is faster: new industries arise
more frequently and develop faster, and by the same tokeindlcstries disappear. In such an economy
unemployment may be higher because of the higher frictioravbid this, it may help to make the
workforce more flexible and agile.

This is not true for a country in a currency union. Recall thatfloating exchange rate ensures that
—for instance—domestic inflation has nidext on competitiveness and net exports. If the exchange rate
is fixed, then high domestic inflation leads to high pricesarhéstic products relative to foreign products,
and hence falling exports and rising imports. This will leageconomic crisis and high unemployment
until such time as domestic wages are brought into line vhighwages of the trading partners.

A floating exchange rate also ensures that domestic unemglatyis not created when trading part-
ners have dferent productivity levels to the home country. The mechanigrks in a similar way to
the mechanism we discussed in Chagdtethe economy without money. If a trading partner has a more
skilled and productive labour force than the home countenttine exchange rate will be such that work-
ers in the trading partner are more highly paid than the wsrikehe home country, and prices of finished
goods will be the same in both countries. Or, more likely,dmpim which the hi-tech trading partner has
a comparative advantage (such as computers) will be mowgpbthemade there, whereas simpler goods
(such as clothes) will be more cheaply made at home. The agehrate, rather than keeping all prices
the same, will ensure that imports and exports balance. ®ottier hand, if a trading partner hakeas
skilled workforce then their wages will be lower to compeedar their lower productivity, and again
the exchange rate will ensure balanced trade between thrizsu

In reality we know that trade between particular countriesdt always balanced. However, the
reasons for this are not to be found by looking at the relgpreductivities of the workers in those
countries, or relative wages. They are to be found by lookinigrces &ecting the exchange rate. We
consider some examples later on.

MobkeL EcoNomy 11.7. Assume that Sweden closes its borders to trade. What hapjitbnegard to
unemployment?

Since unemployment is determined by the operation of theuamarket, the short answer is that
there should not be a diredffect. The longer answer is that we don’t know, since such didresange
would have profound consequences for the entire econoriydimg presumably the operation of the
labour market. However, we can build models to tefedént ideas.

Recall that one important cause of unemploymenbisintaryunemployment, which builds on the
idea that the wage that some workers can command (relataditgroductivity for employers) is lower
than their reservation wage, hence they can never find emm@oy The reservation wage is determined
by many factors, including wages in previous jobs and thellef income when unemployed. With
regard to productivity, the key variablensarginal revenue produgtvhich is the extra revenue a firm can
earn by employing one extra worker. This may Ifieeted by international trade.

MobkeL EcoNomy 11.8. Assume a country— Youessay—WWitlskilled workers an® unskilled work-
ers. Every firm in this economy needs (must have) one telegmarator for every 9 production workers.
Skilled workers can do either job, while unskilled workeaig only work as telephone operators. Firms
produce goods worth 1 USD per worker per day. Describe thexation of workers in the economy, and
wages.

The allocation of workers in this economy will be 90 prodantivorkers, all skilled, and 10 tele-
phone operators, 1 skilled and 9 unskilled. Since thereldled workers in both sectors, wages must
be identical for skilled and unskilled workers. And sinceréhis no capital, wages will account for the
entire GDP of 100 USD per day, hence wages will be 1 USD per day.

MobeL ecoNomy 11.8, continuation 1Now assume that Youessay starts to trade with the another
large country which has lots of unskilled workers who areyqudid 0.5 USD per day. Firms are now
able—at no extra cost—to outsource telephone servicesadbkhat happens?

Now the wage to unskilled workers at home must be equal to tiigevabroad, .8 USD per day.
The result is that firms in Youessay will employ all 91 skilledrkers in production, and of the 10.1
telephone operators needed, Will be employed abroad. Total production will be 101.le(ttumber of
workers employed), worth 101.1 USD. Of this sum, 0.55 willadpwoad (to pay for the foreign telephone
operators), and 100.55 will remain at home. So YouessayB @Il rise by 0.55 percent.
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Despite the rise in total GDP, the change is clearly to therdent of the unskilled workers at home,
whose wages are halved. However, it is to the benefit of tHeedkivorkers since their wages—given
that they take the residual after paying the unskilled wiarkerise to (1011 — 10.1 x 0.5)/91 = 1.055
USD per day.

MobkeL EcoNomy 11.8, continuation 2Now assume that unemployment payments are €26 &tSD
per day, and that anyone without a job is entitled to say paysenconditionally. Furthermore, there is
no utility nor disutility associated with working.

Now all of the unskilled workers will refuse jobs as telephaperators and choose unemployment
instead. The unemployment payments must come from the gexgbleorkers (via taxation), and their
net wage after tax is now (10— 10.1 x 0.5-9x 0.6)/91 = 0.996 USD per day. So now trade causes
unemployment, and furthermore it makes everyone woffée o

The above example shows how opening up for trade niBsctathe distribution of income in a
country, in particular it shows how low-skilled workers iigh-tech economies may lose out when firms
in such economies find it easier to source low-tech produeis &broad. Furthermore, in the presence of
generous payments to the unemployed this might lead to higi@mployment rather than lower wages.
The model thus ties in with the discussion in Chagf&rat the end of Sectioh0.5 There we discussed
briefly why unemployment has risen in Europe but not in the Y& oecent decades. The idea was that
the value of low-skilled workers to firms has declined, arat th the US this is reflected in lower wages
without higher unemployment, whereas in Europe wages tclalled workers have remained relatively
high, but they find it increasingly hard to find jobs.

11.3.3. Growth. The driving force for economic growth is the development addption of new
technologies. In less developed countries we know that dlyeikadoption; in the leading economies,
both innovation and adoption are necessary. How are thesessesféected by openness to trade?

MobkeL EcoNomy 11.9. Assume that Sweden closes its borders to trade. What hapjitbnegard to
growth? Now assume that Thailand closes its borders. Whapéias here?

The first thing that will happen in Sweden is a rather dramiatiel gfect the level of GDP in
Sweden will decline quite suddenly. The reason is that wet maggganize our production to produce
smaller quantities of a larger range of products, includingducts in which we have a comparative
disadvantage such as clothing. Thus we lose the benefitegd kcale and comparative advantage.
In the longer run there will also be a growtlfect: since our connections to the outside world are
weakened, our ability to learn from and use the technologjigsovered and developed in the outside
world will diminish. Furthermore, the very many producefsarious kinds will have dticulty making
technological advances because they are too small dfetetit from each other, and moreover, they
are subject to weak competition. The Swedish growth ratethdérefore be low even after the initial
adjustment period. In an economy further from the techrioldrontier the &ect of isolation will be to
prevent the continuation of rapid growth.

Even more broadly, it can be argued that the driving forcerotwh is the urge to improve, to do
things better. And one thing that pushes firms to do bettepispetition. And opening up to trade
increases competition. These ideas can be linked to thegtigm above about trade and unemployment
(Model economyl11.8. Opening up to trade puts unskilled workers in Youessay aompetition with
workers abroad, competition which leads to a drop in wageshi® Youessay workers. However, this
competition may also stimulate individuals in Youessayatige their skills and thus to raise their wages
again.

11.4. Optimal currency areas: What currency system fits be&

Define a ‘currency area’ as the area within which a given cunye—controlled by a single central
bank—is the fficial means of exchange. How large should such currency aegass one currency per
country always best, or might it be advantageous for manyitt@ms to share the same currency. The
theory of optimal currency areas addresses these questions

MobeL ecoNomy 11.10. Assume two countries planning to share a single currencyat\iéittors
might suggest this would be a good idea? What factors migigesst it would be a bad idea?

A single currency will lead to savings ¢fansaction costsi.e. the costs associated with the need to
change money in order to do business. Furthermore, doingdassis easier becomes firms no longer
face the risk of the exchange rate changing over time #iedting their competitiveness. Since export
contracts may run over several years the risk of shifts imarge rates is very important, and exporting
and importing firms typically choose to insure or hedge agfasnch risks. With a single currency they
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don’t need to worry. The Calmfors Commission in Sweden esttaththat Sweden would save transaction
costs amounting to.2 percent of GDP if it joined the euro.

The disadvantage of a single currency is that the countoss the ‘safety valve’ that a floating
exchange rate provides. If one of the countries gets intosa aisis, this cannot be solved through a
simple drop in the value of the currency. Instead, nominaegamust decline in the crisis country, or
they must increase rapidly in the partner country.

MopEeL Economy 11.11. Compare two countries in which wages have risen rapidly,amapidly
than in their trading partners. One has a floating exchangde rthe other is in a currency union with its
partners. In which country is the readjustment more pahfihy?

If a country with a floating exchange rate gets into a cosigral that needs to happen is for the
market to wake up and reduce the value of the currency. If tineency value drops by 10 percent, the
citizens have fectively become 10 percent poorer. However, they scarelgenas their nominal wage
has not beenftected. On the other hand, to achieve a simiféeat in the country which is part of a
currency union, nominal wages in that country must drop byéfent. A much harder sell for the
politicians of that country, and likely to involve a lengtpgriod of high unemployment ...

Given the above, what countries are well suited to sharing®ency? Presumably, countries where
the upside is large and the downside small. The upside islsinsce it is reduced transaction costs
associated with trade, the upside is large when the cosritade a lot with each other. The downside
is more complex: the downside is small when the risk of thenenues getting out of step with one
another is small. This should be the case when the economgiesnailar (they make similar products,
for instance), and when they are highly integrated. Ideladith capital and labour (and not just final
goods) should be highly mobile across the border betweendhatries. In that case, wage and price
differences will tend to even out rapidly due to labour and chpitering across the border. Furthermore,
the risks will be much smaller if the governments of the twardinies communicate with each other and
coordinate their fiscal policies.

11.5. Relevance to real economies

To what extent can the ideas discussed above explain pheoobserved in real economies? We
now address this question for the last time.

11.5.1. The euro.First, a brief note about the euro. Despite all the talk albogts and benefits,
it is clear that the euro was and is primarily a political, aateconomic project. That is why countries
skeptical to tighter union—such as Sweden and the UK—chmsty out.

11.5.2. Sweden during the recent crisisSweden fared incredibly well during the crisis years
2008-2010. Why? In Figurgl.5we see that the value of the Swedish crown declined by 20 perce
compared to the euro in the second half of 2008. This is as ddishh wages declined by 20 percent
compared to German wages, and those of other countries iutlozone. Clearly this gave a massive
boost to Swedish firms, raising their ability to export, ahdit ability to outcompete importers in the
domestic market. But why did the crown’s value decline se@e? Remember the interest rate parity
condition?

MopeL economy 11.12. (1) Assume that the year is 2008. You are American, and hatd®wedish
and other European assets in your portfolio. During Septeritehman Brothers goes bankrupt and the
global crisis is a fact. What happens to the risk premium @nSkwedish currency relative to the euro?
What happens to interest rates? What do you do, all thingsgoequal? What happens to the value of
the crown against the euro?

(2) Itis now 2010. Itis now clear that the Swedish economyhzartle the crisis very well, while the
eurozone crisis is about to flare up. What happens to the rskjum on the Swedish currency relative
to the euro? What do you do, all things being equal? What happethe value of the crown against the
euro?

The data in Figurd 1.5strongly suggest that the interest rate parity conditiorxgdained above
does actually describe how exchange rates are determimedlity.

11.5.3. Greece during the crisis.Greece fared extremely poorly in the crisis years after 2008
Why? What happened? The Greek crisis shows the role of imgteiriformation in allowing prob-
lems to build up, and of course the role of a single currenggréventing markets from solving such
problems.

The Greek government ran a deficit most years from the middd #irough to 2007, and at this
stage the government debt was equal to 100 percent of GD®isTaihigh level, but on the other hand
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Ficure 11.5. The exchange rate EUR per USD, and the developmenttif/esprices
in Sweden and the euro area. When the latter curve rises ntiegnsominal prices
have risen in the euro area compared to the prices in Sweden.

the government was more-or-less balancing its budget sdethelevel was stable. In 2007-2009, how-
ever, the Greek economy got into trouble, reducing govemmexenue while government expenditure
increased dramatically: the deficit ballooned. Howevese#ms that the Greek statistical agencies were
not doing their job properly, and in 2010 the already higlnested deficits for this period were revised
dramatically upwards. This news shocked the market. Thieefiisct was that market agents demanded
high interest rates in order to be willing to buy bonds from @reek government, in order to compensate
for the risk of default. However, high interest rates insee¢he risk of default, and soon there was no
interest rate at which the market was willing to lend; othevernments then chose to step in and lend
directly to the Greek government, while at the same time tiatjog reforms to the Greek system of
governance and management of the economy to try to ensuthéhgovernment would be able to repay.

If Greece had retained its own currency (the Drachma), ffecewhen the false accounts were
revealed in 2010 would have been that the value of that coyresould have fallen very dramatically,
perhaps by 20 percent, perhaps by a lot more. This wouldritigtaave made Greece 20 percent poorer,
but it would also—instantly—have raised the competitivenef Greek firms. Furthermore, the value
of debts denominated in Drachmas would have fallen by 20gmreasing repayment problems. But
because Greece had switched to the euro, there was instead fomominalwages in Greece to fall by
perhaps 20 percent in order to restore competitivenessteameely dificult process. On the other hand,
by going through this process it is possible that Greecedeiielop better economic institutions in order
to manage the economy in a more predictable and rational enamthe future.

There were at least two alternatives to deflation and pamdijlistment in Greece (and to some
extent in other euro-area economies such as Spain). Oneg# Was to leave the euro and resurrect the
Drachma: in practice only a very desperate last resort asuidwbe enormously costly and create huge
conflicts with Greece’s trading partners and creditors. Mamuld Greece pay back its creditors? In euro?
Or in (almost worthless) Drachma? The other alternative fwathe other countries in the eurozone to
create positive inflation domestically, allowing Greecedgain competitiveness by holding its own wage
inflation around zero. Such a solution was completely rulgichy the dominant force in the eurozone,
Germany, for two reasons: first, it would allow Greece to oorg its economic mismanagement, with
the obvious risk of a new similar crisis in the future; andes®t; the German government has a long and
powerful tradition of careful management of monetary po#iad low inflation, a tradition that it was not
prepared to give up.

11.5.4. Currency policies in Sweden and the UK until 1992A very different story was played
outin the 1970s, '80s and early '90s in some European castricluding Sweden and the UK. In this
period both countries followed the strategy ‘fixed but natlise, as described in Sectiahl.2.3 We take
the case of the UK here, but the reasoning is identical fordane

The idea was to announce to the market that the governmectatichl bank would maintain a fixed
exchange rate with the German mark. Since it was well knoah®@ermany always maintained stable
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and low inflation, this announcement would convince the matkat the UK government would also

maintain stable and low inflation, since that would be theyavdy of maintaining the fixed rate in the

long run. In practice this meant that the UK central bank psehto exchange DM and GBP (German
marks and British pounds) at the given rate, for ever. So etaagents wanting to convert pounds to
marks could always do so, at the fixed rate, through the UKrakibank.

Unfortunately, however, it is scarcely mordidtiult for a government to break a promise of a fixed
exchange rate than it is for a government to break a promiksahflation; the strategy failed. The UK
allowed its domestic inflation to rise above German inflgtieading to a crisis of competitiveness for
domestic producers at the (temporarily fixed) exchange Eteorts fell and imports rose. Quite apart
from the adverse economidfect of the policy, practical problems arose. The excess pbits over
exports led to an excess of importers wanting to change potmoharks to pay for imports, compared
to the number of exporters wanting to change marks into peu8don the British central bank started
to run out of marks. For a while it could sell gold to the Gerneantral bank in exchange for marks, but
not for long. As the crisis became too severe the currencydeaaluedi.e. the government and central
bank set a new, lower exchange rate for the pound againstdhle rAndthis time they really meantlit
Did they? Of course not. Inflation carried on above the Gerleel, and soon another devaluation was
on the cards. So the result was high inflation and a seriesvaflugions, with the resultant instability
favouring neither growth nor employment.

In the early '90s the governments of Sweden and the UK decludhis time theyeally did mean
it! This time they would really be disciplined and not allow raafevaluations. However, the inflation
rate rose and they lost competitiveness. Market pressuamefaluation increased. But this time they
really meant it! What to do? The UK simply fought against therket by selling assets (such as gold) in
order to buy marks, to satisfy market demand to exchangegsdfion marks. But the more marks the UK
government bought using gold, the more the market wantedyahem back in exchange for pounds.
Why?

ExampLE 11.2. Assume your name is George Soros, and that you own assets Svoittion British
pounds. You think that the pound is significantly overvalagainst the German mark (DM), while the
British finance minister believes that the value should alisty be kept as it is, and promises to defend
this value by all means available. What do you do?

Soros’s solution is simple. He sells all his UK assets, anittbes the pounds he’s realized to DM.
The British central bank, which has vowed to defend the exghaate, sells him DM at the fixed rate.
Soon many more market agents follow Soros’s example, anckthteal bank runs out of DM. For a while
it can sell gold to obtain DM, but soon the gold starts runmiogtoo. The UK government admits defeat
and devalues the currency by 20 percent. And Soros buys hiadkdhassets; the flerence is that now
he has 1 billion pounds over!

The Swedish government chose an even more drastic stratdgyto defend the fixed exchange
rate: the central bank raised its base rate to try to compeisastors holding Swedish crowns for the
risk of devaluation. Remember the interest rate parity ¢@m® Ignoring the risk premium we have

i=i"+e
wherei is the Swedish interest raté,is the German rate, areds the expected rate of depreciation of the
crown. So if investors expect the crown to depreciate, tlaeynevertheless be persuaded to hold crowns
if they are given a high enough interest rate. The Swediskmonent raised the base rate to 500 percent
per year in 1992! This is equivalent toS0percent per da§.So a 500 percent annual interest rate will

compensate investors for an expectation that the crowrdepleciate by ® percent per day. This will
of course be totally indficient if investors expect the crown to drop in value by 20 patcimminently.

11.5.5. Economic policy in Sweden and the crisis of the earl90s. A lot happened in Swedish
economic policy through to 1992, much more than just devans of the currency. In the 1970s the
Swedish economy was much less open than today’s economiiesmain diference was thatapital
could not be taken out of the country freélfThis made it easier to maintain high taxes on capital and
profits in Sweden without investors shifting their capitafdreign markets; the investors had no choice!
Additionally, this meant that the Swedish government wae to choose the base rate of interest, unlike
the situation in a currency union with the free movement pited

In the 1980s the economy was deregulated and opened up totdideoworld. For instance, in 1985
Sweden deregulated its domestic credit market: commedyaiaiks were allowed to lend money as they

2500 percent per year is equivalentt6 per year. And 6/36%) = 1,005, i.e. 05 percent per day.
3These capital restrictions are crucial to the plot of the @alefilm Sallskapsresarwhere the baddies hatch a plot to smuggle
money (capital) out of the country in order to buy a plot ofdan Spain.
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wanted, rather than as the central bank decided. This ledcteased borrowing and hence increased
aggregate demand, and raised asset prices. Deregulatimedra party mood where both the supply of
and demand for loan funds grew. Levels of private debt irs@daharply, while the value of assets such
as shares rose. Households felt wealthier and consumed meeeything looked good on the surface,
but private savings were low or negative, inflation was higt #he current account was deteriorating.

In 1989 foreign exchange controls were abolished. Meamywhdwever, monetary policy was tight-
ened in order to bring inflation under control and defend tiveanicy (prevent a devaluation); real interest
rates rose. With high interest rates, invest fell steepigeeially as confidence regarding long-run returns
to investment fell. Given the removal of exchange contrél®ss of confidence, market agents chose
to invest in other currencies, other markets; as usual, #u&ets proved to be right, since the value of
Swedish assets collapsed. However, part of the reasontiththenarket’s expectations of the future are
self-fulfilling.

The flight of capital led to the collapse of banks and readtestirms. Households reacted by in-
creasing their savings and reducing consumption; aggrefgahand fell steeply and unemployment rose
sharply. Exports failed to rise despite the fall in inflatiand devaluation of the currency was inevitable.
The Swedish crown was allowed to float freely on 19 Novemb8f18nd the immediate crisis was over!

11.5.6. Growth and opennessThere is plenty of evidence about long-run growth and opssite
trade. Completely closed economies can grow at veffigidint rates from one another, whereas coun-
tries which trade intensely with one another tend to growgaiaé rates in the long run, with long-run
differences in théevelof GDP across such countries attributable to specific factor

Regarding closed economies, compare, for example, thegeeBDP per capita in 1500 at the
following locations: Flinders Island; Tasmania; Austaalihe Americas; EurasjaAfrica. These areas
are very diterent large and had by then developed independently of éhehfor a very long time. The
larger the area, the opener is each society in the field ofiftean afar; thus, the growth rate higher.
After many years of distinct growth rates, GDP levels arey\eifferent: lowest on Flinders Island, and
the highest in EurasijeAfrica.

Today, all world economies are open to each other ffedint degrees, and it creates a force that
tends to keep their GDP levels close to each other. Y&rainces in history, geography, culture, and
luck (among other things) also play a big role. For Swedeis, ieans that the economy will grow
at about the same ratmmpletely independent of the growth polieg long as we do not mismanage
the economy so that stability deteriorates rapidly and yfstesn fails. This is due to the high degree
of openness to the other European economies. If we reducenestments in new technology then
progress in neighbouring economies will tend to spill oeaus, and the long-runfiect may not be very
great. However, if we reduce our investments in ‘socialdsfructure’ such as education then tfteet
might be much more serious.

Exercises

Ex.11.1 On April 27, 2002, The Economist published its "Bigé&ndex” and noted that the US dollar
was overvalued. Among other things, it presented the fafigfigures.

Country Price  Price Implied Actual exchange rate Overvidna
(USD) PPP rate 2002-04-23 percent
USA 2.49USD 2.49 - - -
Euro area 2.67 EUR 2.37 0.93USEUR 0.89 USDY EUR -5
Sweden 26 SEK 2.52 10.3 SEKISD +1

(a) What is the PPP exchange rate between the SEK and the USPplied by the prices?

(b) What was the exchange rate between the SEK and the EUR?

(c) Was the Swedish crown, on this basis, over- or underdafgminst the euro? By how
much?

Ex. 11.2 The year is 1980. The souvenir donkey industry inrSjgaon its knees. You make a plan
to import donkeys redesigned to Dala Horses. You buy donkétyspesetas and sell them in
Sweden for crowns.

(a) How are your profitsféected by the changes below?
(i) The nominal exchange rate is unchanged, but pricessirgriaster in Sweden than
in Spain.
(i) The nominal exchange rate is unchanged, but pricesmisee slowly in Sweden
than in Spain.
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(iii) The crown depreciates (more per ESP), and the pricesiachanged both in Swe-
den and in Spain.
(b) When foreign goods become cheaper, and import busirewfits, is that called a real
appreciationor depreciationof the currency?

Ex.11.3 (a) If the government has a budget deficit while peiveet lending is zero, what can you say
about the current account?
(b) The US has a negative current account balance, whileadas a positive balance and
large net exports to the US. Explain in terms of the countriesfinancial savings, with
the help of a picture of the circular flow.

Ex. 11.4 Assume that the global economy consists of two cmswith identical GDP of 2000 SEK
per year. However, there are net exports from country A tawtgB worth 200 SEK per year.
Explain by using an image of the circular flow how this can bsgilule.

Ex. 11.5 Assume an open economy with a floating exchangehratéstheading into a recession caused
by a sharp reduction in real investment in the private secldre government responds by
lowering short-term interest rates in the economy, as veeflignalling that interest rates will
remain low for a significant period of time.

(a) Explain the &ect on the exchange rate according to simple theory.

(b) Explain the €ect on net exports in this case.

(c) Isthe dfect of interest rate change is greater or less than it wowle been if the economy
had been closed? [Is multiplier is higher or lower than ifdleenomy had been closed?]

Ex. 11.6 Assume a country, in 2007, with GDP of 100 million Ep& year, and a government debt of
100 million EUR. The government budget is in balance; it draw40 million EUR per year in
taxes and spend them on government consumption (38 miliothjnterest on the government
debt, which is 2 million EUR per year since the interest rat2 per cent per year. The loans
on the government debt are renewed on an annual basis.

Assume now that the economy enters a major crisis in 2008 thatlthe GDP drops to 80
million EUR per year. Government consumption increasestdube necessary increases in
social welfare to 43 million, while revenue drops to 35 mitli The interest rate (set at the
beginning of the year) is still 2 percent, and the interest &2 million.

The crisis continues, and in 2009 GDP is again 80 million J&vgdovernment revenue is again

35 million and public consumption is 43 million. Market ageare concerned, and no one is
willing to lend money to the country without real interederancreases to 10 percent. The new
rate applies to the entire government debt.

(a) What is the government deficit in 20087

(b) What is the government debt at the beginning of 20097

(c) What is the government deficit in 2009?

(d) What is the government debt at the beginning of 20107

(e) What solutions are available if the country is in the camnr&uropean currency, the euro?
What are the options if the countryn®tin the euro, or if it is able to withdraw?

Ex. 11.7 Households in the UK owns assets worth ¥0° GBP net, while the total return on assets
within the UK economy is about®x 10° GBP per year.

(a) Assume that all UK assets owned by UK households. Whhaeigield in percent per year
in that case?
(b) Who might own the assets if not households?

Ex. 11.8 Assume a small country—GDB¥P2000 million EUR per year—which is part of a monetary
union with several major countries. Assume that 30 perceodsumption and investment is
domestically produced, and 70 percent is imported. Themowent budget is in balance, and
the current account balance is zero.

(&) The government is not satisfied with the pace of economuwl, and increaseS to
100 million EUR per year. What happens in the short term withfollowing quantities,
according to Keynes: (i) imports; (ii) exports; (iii) aggete demand; and (iv) the current
account balance?

(b) What happens in the medium term, in this economy, becalufee expansionary fiscal
policy?
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(c) Assume the country decides to leave the union and allevexichange rate to float freely.
The government continues to pursue expansionary poligiebjnflation is 6 percent per
year, while inflation in the RoWis 2 percent per year. What happens as a result of this
policy?

Ex. 11.9 Assume a small island economy (3 million inhabi&anthose GDP per capita is 50 percent of
USA's GDP per capita. The country exports agricultural pid, and imports some hi-tech
products. Imports are strictly controlled, and the rulesuea that most products (including cars
and computers) are assembled at home from imported parese Hne restrictions on taking
capital out of the country, and the exchange rate is fixedivelto the dollar. Unemployment
is 2 percent.

Discuss possible short and long-ruffieets on (a) GDP and (b) unemployment if the country
removes all barriers to trade and lets the exchange ratefifiy.

Ex. 11.10 Assume a country with 60 million inhabitants wh@daP per capita is 50 percent of USA's
GDP per capita. Unemployment is 8 percent and the growthofa®DP per capita has aver-
aged 20 percent over the last 10 years. The exchange rate floatg. free

A new government comes in and introduces a range of meastnieb W says will increase
competitiveness and therefore lead to a fall in unemploynidrese measures include weaken-
ing rules regarding environmental protection, removingibes to trade, and funding research.

Discuss the likely ffect of these measures.

4RoW = rest of the world.
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