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Abstract

This thesis contains three essays related to the work of economist Joseph Stiglitz. The
first essay describes the contribution of Stiglitz to economic theory by analysing problems of
information asymmetry, new Keynesian and institutional economics, rhityorend market
theories. Shortcomings of neoclassical economics are described and possible solutions are
outlined. The last part of this essay summarizes the main craifpigglitz0 s wo r k

The second essay applies the topic of information asymmetdysbussing whether
the current level of economic development leads to convergence or divergence in the
technology and information level$he conclusion is that even though globalisation affects
the level of technology and information, we do not see eq®nce as predicted by several
theoretical models and information asymmetry remains an important element in the economy.

The last essay links the Stigh@reenwald theory of credit rationing using recent
Czech data from yeaZ0072009. Data confirm thacredit rationing increases, information
asymmetry increases, and the transmission mechanism does not function well during
economic decline. 1 conclude that Czech banks increase their screening of clients and
consequently credit rationing in the times emainty leading to ambiguous development of
interest rates. Recent Czech degaconfirm StiglitzGreenwald monetary theory.

Abstrakt

Tato pr8ce obsahuj®2ItuSiekeosrneg nea vJzot sachpuhj & c!
] popisuje &SkogomtcH®@Tripag&éembisnak probl ®@my
ormal n2zch asymetri 2, novou Keynesovskou a
T. Jsou pops8ny nedostatky neoklasick® e
t s hr n ukjitiku Stigbtgze] ast Nj g 2

Druh8 esej aplikuje t®ma informaln2ch as
ekonomi ck®o vivoje vede ke konvergenci nebc
Yar ovon?z2., Z8vDr j e, ge al koli vVogmabel i maede c h Y
konvergenci, kterou pSedv2daj? nNDkter® teor
viznamnl m dkankmice.r em v

Posl edn?z esej propojuje teorii shtoivdImit ze
| es kT mi dat29092 z |Deatt a2 Op0o7t Vvr zuj 2, ge doch§gz?2
(credit rationing), zvyguj2 se informaln?2 as
bNDhem hospod8&§Ssk®hoz §vdlklues uge Doecshk§& 2bma nkk y  z |
klientT akrpeSdidtind,oné€médmedaakn®mu vIivoji Yar O |
| e s k §ak ch@ehougpotvrzovebtiglitz-Gr eenwal dovu mDnovou teoridi
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1.Gener al | ntroducti on

My starting point is that we live innainherently imperfect world. The concept of
perfect competition, perfect informatioandthe equilibriumis very much limited. Therefore,
the information asymmetry causes significant limitations rfeeclassical economic theory
based on these simplified assumptioi$ie fact that human beings are not rationally
calculating machines assessing all available information is important to understand. It has
become obvious that not onlpe general publidout economists as well have dogne

dissatisfied with the recent state of the science.

In the work, | will assess the contribution of Joseph Stiglitzh®economic theory.
Stiglitz won the Nobel Prize for Economics in 2001, together with George A. Akerlof and A.
Michael Spence, forit research mw information asymmetry. Besides academic research, he
was involved in the President Bill Clinton administration as a meiaberdaterthe dairman
of the Council of Economic Advisors (CEAHowever, he is critical to the resultstbe US
economic policy in thd990s; even though he appreciates economic successes of the Clinton
administrationsuch asthe reduction of theUS budget deficit, robust nemmflationary
economic growth, low unemployment, strong investmengconomic stabilityhe grades the
administration harshty | am interested inhis work mainly because he tries to develop a

economictheory that is closer to realftyOver time, it has become clear that neoclassical

1 This thesis consists of three essays. First two were part of my diploma thesis defended at the Charles Universitgstag third
(empirical) is a diploma thesis defended at the University ohBmics, Praguelhe second essay also contributed from my coursework at
the London School of Economics and CEREE All comments and suggestions to these theses were incorporated in this version. The

referee reports are attached in the appendix.

2 The @uncil of Economic Advisers (CEA) is a group efonomistsset up to advise theresidenof the United Stateslt is a
part of theExecutive Office of the President of the United Statesd provides much of theconomicpolicy of the White House The
Council's three members are hominated by the President and approvedeyaehttp://www.whitehouse.gov/ceadownloaded 7th July
2007).

3The critique comes especi ailas$tiglittealistheo Cl het ddermnedgniuihatsitonat mamdisa

the role of the state in certain economic areas.

4To mark Stiglitzés 60th birthday i fauthdrd @r8te essays mthis hopouroThe hi s t e.
out come was ntaingeldi tfiz) oasnedp ht hSe economics for an i mperfect worl do. I n

are human beings.


http://en.wikipedia.org/wiki/Economist
http://en.wikipedia.org/wiki/President_of_the_United_States
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Executive_Office_of_the_President_of_the_United_States
http://en.wikipedia.org/wiki/Economics
http://en.wikipedia.org/wiki/White_House
http://en.wikipedia.org/wiki/United_States_Senate
http://www.whitehouse.gov/cea/
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theory of market must be supplemented or even substiutbcsome more realistic theory.
Thekey assumption is that market is not petifeverything else is included, Stiglitz sajéy
interest in his work started already with my interest to the transition economics. Stiglitz wrote
several influential papersnathe transition in the Central and Eastern Europe and as one of
few top economists regaised thamportance of institutions in this process.

Studying economics is to a certain extent unsatisfactblginstream economics
accepts value judgments, thedled Paretiahjudgment.Many economists believe they are
scientistslike mathematicians or physicianslowever,one definition of science says that
science is supposed to be objectivas thendifficult to be scientific when the subject matter,
the individual decisiormaker, lacks bjectivity. Karl Popper believedn the unity of
method§ he believed that the study of natural phenomena also apply to the study of social
events. Economics is not like physics, even though many mathematical econevoists
like it to be so. Still prevailing paradidgr{that market at least in the longer run tends towards
equilibrium) cannot explain many economic problémgost of econmic models are to a
large extent simplified and vast extenbf modern economics iprepared for developed
marketsonly. Even though authors usually mention this simplification at the beginning of
their work, later they neglect it. Economics have become applied mathendetivstions,
integrations, optimisation, utility maximisatiorationally behaving consumer form the core

of modern economic$iuman being has often been forgotten.

| am aware of the limitation of perfect competition and | believe that most of
economists are aware of these limitatiasswell This work howeverputsemphasion one
the strongest microeconomic assumptions: symmetry of information. There are ifad¢tas

systemwe will never be able to understand, some information is inherently private, some

5 Named after economist Vifredo Pareto
6 Popper (157, p.130)

7 Soros (1994, p.11)

8 Namely in the financial economics

9 The author is persuaded that the recent financial crisis, whichdsiar@007, canot be explained using standard economic
thinking based on equilibrium.
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information is purely subjective Information asymmetry isvhat economists call market
imperfectionsThe model of asymmetric informatidmas fafreaching consequences not only
for the financial market but for the real economy as weliconomic theories do matters.
Policies politicians and decisioimakersare giided by economic theories, especially when
there is a lack of evidenc&herefore, we should try to make these theories as realistic as
possible. Albert Einstein is quoted for saying thegrgthing should be made as sim@s

possible, but not simpler.believe that this holds for economics as well.

1.1 .Structure of the work

This thesis contains three essays related to the work of economist Joseph Stiglitz. The
first essay describes the contribution of Stiglitz to economic theory by analysing problems of
information asymmetry, new Keynesian and institutional economics, rationality, and market
theories. Shortcomings of neoclassical economics are described and possible solutions are

outlined. The last part of this essay summarizes the main critique of $tigltzwo r k .

The second essay applies the topic of information asymmetry by discussing whether
the current level of economic development leads to convergence or divergence in the
technology and information levels. The conclusion is that even though gloioalisdfiects
the level of technology and information, we do not see convergence as predicted by several

theoretical models and information asymmetry remains an important element in the economy.

The last essay links the Stigh@reenwald theory of creditationing using recent
Czech data from years 20@D09. Data confirm that credit rationing increases, information
asymmetry increases, and the transmission mechanism does not function well during
economic decline. | conclude that Czech banks increase shesening of clients and
consequently credit rationing in the times uncertainty leading to ambiguous development of

interest rates. Recent Czech data can confirm Sti@lisenwald monetary theory.

10T he Godd sfor pxampte.eTheceristence of God cannot be proofed nor neglected. Thatthztdhe existence of God

is subjective information.

11 The simple example is the recent crisis. Starting as purely financial crisis, the development starkly hit the real ecgnomy ve

soon.
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2.Life and Work of Joseph Stigl

2.1.Joseph Stiglitz

Joseph 8glitz is a weltkknown economist, author afiany bookspapersand work§.
Among the most important is a book on publ ic
which he clarifies the principles of the functioning of a correctly managed and casttodrs
Stiglitz is aware of the importance of mar ke
been an enormous success. It has brought prosperity beyond the wildest dreams. It has put the
middle class at the centre of our societies. But it hasasospme claim, ended redistributive
pol i'tTo pu it simpé, Stiglitz opposes neoliberal economic policies of fast unregulated

privatisation, or unfettered deregulation.

His critiquesi mostly laisse#aire economisti disagree with him mostly becse
Stiglitz emphasizetherole of government in society, although dygposes social engineering
but argues that leaving certain decisions upon individual deemsakers would lead to a kind
of society that would be unacceptable to most of populatioglit3tcriticizes conservative
(Reagan stylepolicies of low taxes anthe attempts to decrease the welfare stAgea result,
he sayghat the US and others following its exampdan becomeich countries with poor
peoplé®. Stiglitz have always preferrethe Scandinavian socieconomic model to the US
model. He notes?

[o]f course, government, like the private sector, must strive for efficiency. But
investment in education and research, together with a strong safety net, can lead to a more
productive anccompetitive economy, with more security and higher living standards for all. A
strong safety net and economy, close to full employment provides a conductive environment

for all stakeholder§s workers, investors, and entrepreneiiréo engage the riskaking that
new investmentgquire.

12 At the date of submission afiy diplomathesis (June 2009%tiglitz was the highest ranked economist in the world in RePEc.
See http://ideas.repec.org/top/top.person.all.html

13 Martincova ( 2003, p.24)
14 Stiglitz (2003a, p.317)
15 Stiglitz (20064, p.1)

16 Stiglitz (20064, p. 2)
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Stiglitzdés views are grounded in his pers
and he strongly believes in civil rights and equal opportuniéynd that government cahe
the solution rather than the cause of soaia economic problertis Stiglitz studied athe
Ambherst College, and then he went to the Massachusetts Institute of Technology (MIT),
where he studied for his PhD from 196867. Between 1969 and 1970 he was a Fulbright
research fellow at the University Gambridge. Later he held professorship at Yale, Stanford,
Oxford, and PrincetorSince200], Stiglitz has beera Professor at Columbia University
Prague he is a member ofhe Executive and Supervisory Committee (ESC) of CEREGE
Stigl it z dfeshasabeen dulfilied vath outstanding economists. During his studies in
Ambherst, MIT, and Cambridgéewas taught by outstanding lecturers, including at least four
winners of the Nobel Prize: Paul Samuelson, Robert Solow, Franco Modigliani, and iKennet
Arrow (his teacher at MIT\who fiopened hi m, i n many ways,
e ¢ 0 n o'iiLates @n Stiglitz was influenced by Nicholas Kaldor, Joan Robinson, and
Frank Hahn. Even after leaving the MIT he was long known as the best critical neeiewe

Paul Samuel'Sonds articles.

22Stiglitzdéds contribution to the ec

Stiglitz influenced the whole bundlé economic disciples. It is impossible to cover all
areas of Stiglitzbés i nt er &®rtwhich Agowas awdetitheo m i n f
Nobel Prizei we can mention (international) macroeconomics, public finance, development
economicsi including several works about the transition Eastern EuropeArguably,
Stiglitzds most i mportant cont r onbinfarmaton t o €
asymmetry. He focuseon screening, a technique used by one economic agent to extract
otherwise private information form another. His critique of neoclassical economics opposes
the assumption of perfectly efficient markets, rational anty fulfformed consumer, and

immediate marketlearing process. With Bruc&reenwaldt hey showed that f

17 Eichengreen (2004, p.3). Barry Eatfreen is a professor at the University of California, Berkeley.
18 Stiglitz (2003a, p.xxxiv)

19 Martincova (2003, p.24)
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markets are incomplete and/or information is imperfect (which is virtually in all economies),

even competitive market allocation is not constraifelr et o &f f i ci ent . 0

For microeconomicghere are important topics of adverse selection, signalisation, and
screening. If we accept the assumption of asymmetric information, several questions arise.
One of the issues is the role of price in the economy. The assumption of perfect competition
says that the price reflects all information on the market. If we start to implement the concept
of information asymmetry, the price does not have to play this role anymoreaante
difficult to work with the price in economic moddlsen So far, informabn asymmetrjhas
beenapplied to problems that include labour markets, credit problems, understanding business

cycles, and monetary economics among other issues.

For Stiglitz, the problem lies on finding an appropriate balance between markets and
governmat*. For example, he argues that the international community, through institutions
like the World Bank, has a collective responsibility for the creation of one global public
good 1 knowledge for developmentiage (20000not es t hat in Stiglit
Socialism (1996), Stiglitz mathematically and formally demonstrates the potential efficiency
enhancing properties of the state based on the Greei$tigldz theorems (by establishing)
the constrained Pareto efficiency of market economies with impenféarmation and
incomplete marketsStiglitz hopes t& find solutionsguided by this new set of mathercat

theorems tareplace the theorems of ArrédWDebred and Lang&-Lerner’. Together with

20 Greenwald and Stiglitz (1986)
21 See Stiglitz (1996, p.267)

22 However, he is critical to these institutions. His critique of globadisaor international institutions such as the World Bank or

the IMF can be found for example in his book Globalisation and Its Discontents

23 Joseph Stiglitz has criticized the LarAgerner theorem for replicating many of the alleged errors of neoclassieaomics.
He suggests that because of economic problems resulting from costs of information and missing markets, market econpnublessve
in a manner different from that described by the neoclassical analysis. Therefore, according to Stiglangtdherner Model is a poor
description of how the price mechanism will work in a socialist economy to the same extent that neoclassical econamicdesaiption

of market capitalism

24 Kenneth Arrow won the Nobel Memorial Prize in Economics withhn Hicks in 1972. He contributed to the ‘odassical
economic theory. His most significant works are his contributions to social choice theory, notably "Arrow's impossibikiy'thand his
work on general equilibrium analysis. He has also provideshdational work in many other areas of economics, including endogenous

growth theory ad the economics of information
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Karl Shells, he pointed to the fact thatthve future, stil growing markets will generally be
exposed to an unstable dynamics. Stiglitz argues that markets are efficient and stable only

under very strict conditions. He even writes that:

[O]ne of the great intellectual achievements of the-mientieth century (p Gerard
Debreu of the University of California at Berkeley and Kenneth Awb®tanford, both of
whom received Nobel Prizes for this achievement) was to establish the conditions under
which Adam Smithoés Ainvisibl e hbarrofduarealsticr k e d .
conditions, such as that information was either perfect, or at least not affected by anything
going on in the economy, and that whatever information anybody had, others had the same
information; that competition; and that anyone couldylbosurance against any possible
risk.?®

2.3 Rationality and markets

ASuccessful capitalist institutions are
is the temptation to take them for granted even when thinking about transition of developing
countrieswhere those institutions are missing. The policy of liberalisation, stabilisation, and
privatisation that is not supported with sufficient institutional framework does not have to be

successf ul f
G. Roland

The problem of rationality is not a subject ofsthinesi&, however it is closely linked
with Stiglitzian economics. It is becausemetimegpeopledo not behave rationafywhich

has an effect on the economy as a whole.

25G®r ar d De br e thorrmeaomiomest aidrmathemnhbtician, a professor of economics at the University of California,
Berkeley, wheréne began work in 1962, he won the 1983 Nobel Memorial Prize in Economics. In 1954, he published a breakthrough paper
titted Existence of an Equilibrium for a Competitive Economy (together with Kenneth Arrow), in which they provided avdefiniti

mathematicbproof of the existence of general equilibrium, using topological rather than calculus methods.

26 Oskar Lange was a Polish economist and diplomat. Despite being an ardent socialist, Lange deplored the Marxian labour
theory of value, beig very much deliever in the aoclassical theory of price. In the history of economics, he is probably best known for his

work On the Economic Theory of Socialipublished in 1936, where he famously put Marxian and Neoclassical economics together.
27 Abba Lerner conthuted to the Lange Model. While living in the US, he was an intellectual opponent of Milton Friedman

28 Stiglitz (2003a, p.13). In the book, Stiglitz does not criticize Adam Smith himself but rather neoliberals who simplifield 8rsi

work into the blind beéf in unfettered markets. Smith himself was much more aware of the limitations of the market.

29 My colleague at the Charles University in Prague Vit Horak wrote a nice master thesis: Rationality of Human Action and
Preferences: A Criticism of Subjecti#Teleological Tenets of Economics and an Outline of a Remedy. He clears up the notion of
rationality, shows the possibilities of its meaning, and points out at the radicalism of any assumed causality it mag®ndoragauses
the critical conclusionto outline a preference framework that would not repeat the identified mistakes, which would, however, set out from

the subjectivisteleological perspective as well.
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Market is an institution. This is a crucial point because institutions form saoety
influencethe overall economic and societal performance. Institutions matter and what also
matters is that they are different. A marketaasnstitution inthe Czech Republic is clearly
different from the market in the UKot only because there are different types of players but
mostly because these players follow different rules, both formal and informal. And even if
could apply all formal rules, legislation, legal enforcemeatwould not get the same result
ofmarketp | ayer s6 behavi ouandruleexphio thigniddy arenot rittént ut i on
in any Codex or Agthowever people follow them in tradition. In fact, this is the core concept
of modern social sciences path dependency. Any studies of businesd economic
behaviour must take this into account. However, nesiclakprice theory does not. &’

writes

More recently, research on business strategy has focused on various aspects of market
behaviour and generated a number of observations thadiffieult to link to the economi&
conception of market as a price mechanism.

Behavioural economists like Tverslkand Kahneman(1980) argue that people are
intelligent but they are not rational. The approach towards individual behaviour can be of
different types. The first type is cesenefit analysis (CBAWwhere players maximise the

following equation
1 Vi=R-G,
where V, is net benefit of a decisionyis probability of successR is gross benefits

and C, is cost.

Another approach to the individual decisimaking process is the opportunity cost
concept. Ifwe want to go to a cinema, not onlye pay for the ticket, butve also implicitly
lose 2 hours oburt i me . Third approach is called @me
principle that an individual evaluates gains and losses separately. Moreover, losses have a

greater i mpact. For marketing purposese, firm

30 As an example might serve Co€ala. Everyone buys it but it is not because it woulldetdetter than other soft drinks but

because it is supposed to taste better.

31Snehota (1990, p.20)
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their gain&. Fourth approach to individual decisiomaking is the concept of anchoring. An
individual usually starts doing ment al acco
usually the status quo. People also value the fairness of comp&imalty, there is one

important notion that comes from the game theory andtismaimple to understand. There

are many situations in which individual rationality can lead to undesirable outcomes for the
group (society}. The conclusion is that we cannotucb on an outcome being optimal given

the decentralised decisions of sielferested individuaté Based on this notior§tiglitz is in

favour of a bigger role of the government in the society.

2.4 Institutional economic®

Stiglitzds econ eaninsttutionalandsnewskewmesidn eboadamies.
Therefore, it is justified to describe both economic schools in more detailWorld Bank
(2002) defines institutions as the rules of the economic game. These include both formal rules
and informal norms. A nst it uti ons Apl ace restrictions
behavi ou @01 gpR3d)/ tleeypatireduce uncertainty. Institutiomsight besolutions
to asymmetric information problems as they secure property rights through legal and judicial
systems, competition policy, financial systems and political institutions (Matos, 2005).
Institutions determine transaction costs, and those subsequently explain economic
perfor mance. Adaptively efficient insbr s0f icC

enhance economic performan@®orth, 1997b, p. 4).

Institutionalism is based on the premise that institutions play a vital and relatively
independent role in the forming of political, social, or economic behaviour. However,
institutional economistdo not have a good reputation when trying to reach a consensus about

the basic pillars of institutional economics. ddth (2005, p. 7) even argues that

32 Many people tend to prefer more small gains than one big gain.
33 See for example R. Gibbons: Game Theory for Applied Economists, Princeton Univeesity F392.
34 0n the other hand, this conclusion lies on the ground that we have the right definition of rationality.

35 The term "institutional economics" was announced by Walton Hamdit@nmeeting of the American Economic Association
in 1918 (Hamilton, 1919). He claimed that institutional economics alone could unify economic science by showing howtparts of
economic system related to the whole (Hamilton, 1919, ppl30Q90Id instititionalism started off as a reaction against the lack of realism

and awareness of historical evolutionary processes in neoclassical economics. It was therefore sharply opposed td thengiassica
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institutionalism lacks a standard textbook. Institutionalmniticizes neoclassical economics

for thefollowing reasons:

static

abstractdeductive

without respect to historical time and institutions
formal, mathematical

perfect competition

economic man

For Hamilton (1919, pp. 3691 1) t he & most i tipneocldssiaht 6 o m
t heory was its neglect of &éthe influence exXx¢
under which one liveés The original institutional approach understood institutions as a
special type of social structure with the potential to change ageadksding changes to their
preferencesGeoffrey Hodgson (2000, p.318) uses following five propositions of institutional

econoncs, which are based on Hamiltonbs approach

1. Although institutional economists are keen to give their theqmastical relevance,
institutionalism itself is not defined in terms of any policy proposals.

2. Institutionalism makes extensive use of ideas and data from other disciplines such as
psychology, sociologyand anthropology in order to develop a richer asialyof
institutions and of human behaviour.

3. Institutions are the key elements of any economy, and thus a major task for economists
is to study institutions and the processes of institutional conservation, innovation and
change.

4. The economy is an open amyolving system, situated in a natural environment,
effected by technological changes, and embedded in a broader set of social, cultural,
political, and power relationships.

5. The notion of individual agents as utilitgaximising is regarded as inadequate
erroneous. Institutionalism does not take the individual as given. Individuals are
affected by their institutional and cultural situations. Hemugividuals do not simply
(intentionally or unintentionally) create institutions.

There is an impoant disagreement between the old and new school of institutional
economics. Both types of institutionalism keep a distance from the assumptions of perfect
rationality, perfect foresight and zero transaction cddtsvever, dd institutionalists even
dismiss seeral assumptions that are important for the new institutional econdntiosse
that are common with neoclassical economics. On one hand, netutimsal econongs
emphasiset he need for Aformalization, institutdi
pr ocess, and l i mited rol e ofd, thelold insgtationalr n me nt

economics emphasised Ainformal techniques, i
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and social norms, collective decisiaraking, and much bigger role of thevgonment in the
soci*ty.n

The essenti al feat ur e o f(OIE)Hsethe decogratibn i n st |
that, for the purposes of economic analysis, individual purposes and preferences are to some
degree socially formedHodgson, 2004, p.257)The single most important defining
characteristic of the old institutionalism is proposition (5). Among other school$|IEhés
distinguished from the old institutional economics principally in these terms. Other criteria do
not demarcate the old institutaiism so readily (Hodgson, 2000, p. 318).The main feature of
OIE is the rejection of the ontological and methodological presumptions of ctdssic
liberalism; individual is no longer taken as given. OIE proponents argue that mostly one
per sonds nroitghtetrs perresoads obl i ga-fiadngbhts and . e . a
duties for different groups or individuals e
of markets for the inequities they create in the distribution of income, weatthrecmomic
opportunity; the exercise of monopoly and other types of economic power; financial
manipulation and productive inefficiencies; macroeconomic instability and unemployment;
the blocking of technological and instrumental advance; and various @fms 6 6 wa st e 0 0

as competiti*%e salesmanshi po

The ancestor of OIE Thorstein Vebleni cr it i cized the conce
economic mand and paying too much attention
Instead, he pgt stress on the processes of economic evolution and technological
transformation. Veblen thought individuals act as being influenced by relations of an
institutional nature. He emphasized inertia and habit instead of calculating agent of
neoclassical thegr Institutions by Vebleiar e o6settl ed habits of t|

generali®®*y of meno.

The significant difference between neoclassical and institutional econoisics

efficiency. Neoclassical economics is based on allocation efficiency. Howeve, léog

36 Rutherford (1996, p.174)
37 Schmoller 1978, p.130)
38Veblen (1909, p.239)

39 http://uk.geocities.com/balihar_sanghera/oniekatyanewandoldinstitutionaf{ddmhloaded 03/01/2005)
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term growth the adaptive efficiengythe field of institutional economidsis more important
(North, 1990, p. 8@ 1) . The <core of todayodos world ec

shareholders, for customers, for people. It is the value that maibetbe allocation.

Inefficient allocation of resources due to irrational administrative system largely
contributed to the collapse of the centrally planned econdayth (1994, p. 367) argues,
fiedaptive efficiency is the result of lorgsting evolution We do not know how to create
adative efficiency in a shostunmi. North emphasizes adaptivie rather than allocatian
efficiency. Efficiency is not a clearly defined c@pt as it includes the tradsf between
rights and responsibilities of various gpsuand individuals (Peukert, 2001, p. 411101).

2.4.1. The Washington Consensus

How do institutions matter for the development of the economy? We describe one set
of policies that underestimated the role of institutions in the economy. Washowjisensus
is the set of policies for promoting economic growthat was first prepared for Latin
America. Nonetheless, it affected the transition paradigms ofCetral and Eastern
economiesin this particular case, neoclassical theory, associatedMaghington consensus
faced a theoretical crisis. These paradigms were not suitable for the former command
economies, as they did not take into account different historic and institutional differences in
transition countries. John Williamson known for Hilseral approach to economics firstly
presented the Washington Consensus. He admits that the consensus has not brought expected
results and argues that fAsecond generation r
of institutions to allow full advalage to be taken of the firgeneration reforms (Williamson,
2002).

It is interestingto noteJoseph Stiglitavho wasthe main critic ofJohnWilliamson,
sees the biggest problem of the transition in institutional factors too. Stiglitz argues that an
uncerestimation of the institutional framework, especially the capital manketone of the
biggest problems of the transition especially in the Czech Republic and in Russia (Stiglitz,
20029). Stiglitz criticized the assumption that privatisation createsddmand for the market
infrastructure on its own (Stiglitz, 2082pp.1634).

Washington Consensus did not succeed bec
institutional change is slow, the time horizons for structural adjustment programs need to

reflect this. Adjustment that would sustainably improve development prospects simply cannot
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happen over three or five yeadst he t ypi cal duration of t hes
Subramanian, 2003, 34).

2.5New Keynesian economics

CD\
~—t

AOn of t he bniegogcel sats stirciad k se coofnomi cs i s
ot her production factor. i

Apart from being an institutionalisgtiglitz is alsoconsidered to be a new Keynesian
economist. New Keynesian economics is the school of modern macroeconomics that evolved
from the ideas of John Maynard Keynes. New Keynesians responded to the new classical
critique of original Keynesianism, which took ptam the 1970s. The primary disagreement
between new classical and new Keynesian economics is over how quickly wages and prices
adjust. New Keynesians believe that mamletring models cannot explain shouh
economic fluctuations, and so advocate medelwi t h fAst i ¢ k ywoOHowmezeg, e s an
new Keynesian economics is a heterogeneous school and its adherents do not necessarily
share a single view on economic policy. Some prefer monetary policy (like for example
Gregory N.Mankiw*), others prefer fisal policy (Stiglitz). Generally, new Keynesians
suggests thain economicecession does not represent the efficient functioning of the market.

The key elements of this economic school are sticky prices, menu costs, coordination failures,

and efficiency wges, which provide a rationale for governmental intervefitid®tiglitz

di sagrees with | aissez faire approach and s;
has wor ked; downturns are s hor"tOeer lasayeals s hal |
however, Stiglitz consistently criticizes inflation targeting which is the core of modern new
Keynesian economics. He argues:

Il nfl ation in many countries is, for the nm
have much impact on the international prafegrains or fuel. So long as developing countries

40 Stiglitz (2002a)
41 Mankiw (1995

42 Gregory N.Mankiw (1958) is American economist who studied the theory of menu costs, rigid prices. Not only for economics

students, his blog is very informative: http://gregmankiw.blogspot.com/
431bid (2007)

44 Stiglitz (2003a, p.198)
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remain integrated into the gl obal economy [ ¢
bound to rise markedly when international prices do.

Most importantly, both developing and developed countried t@ abandon inflation
targeting. The struggle to meet rising food and energy prices is hard enough. The weaker
economy and higher unemployment that infl ati
inflation; it will only make the task of survivingtinese conditions more difficuft.

The role of the US Central barikFederal Reserves to take into account both the
unemployment and the inflatiddowever modern centrabanking laws give the central bank
rather one sigle targeti and that is a stablgrice levet’. Because Stiglitz perceives
unemployment as a bigger problem than infl&tiome is not happy with the current
development. In the articlEmployment, social justice and societal wkele i *h lge fshows
that theeconomic policy based on thesoclassical labour market necessarily leads to the
worsening of the position odmployees because of lohga st i ng mar ket fail
vocabulary contains words such as full employment, better working condstakeholder$
rather tharonly shaeholders

2.6 Critique of Joseph Stiglitz

Joe, as an academic, you are a towering genius. Like your fellow Nobel Prize winner,
John Nash, you have a "beautiful mind." As a policymaker, however, you were just a bit less
impressive?®

Kenneth Rogoff

Economistsn generatan bedivided according to their view on the role of state in the
economy. On one hanthere are scholars who see the market solving almost all economic
problems andheylimit the role of the state to the minimadtivities such as defenceafety,
basic schoolingfér exampleWalter E. Williams). On the other handhere are economists

who believe in a bigger role of the state.

45 Stiglitz, The Rilure of Inflation Targeting, Project Syndicate. Available at http://www.preject

syndicate.org/commentary/stiglitz99
46 The exception is the European Central Bank that inherited itpitveo structure after the German Bundesbank
47 As many other Keynesian
48 International Labour Review, Vol. 141 (2002), N@ 1
49 Not only owners but also employees, suppliers, creditors etc.

50 Rogoff (2002)
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George Stigler belongs to the first groups of economists. He does not sharedSsiglitz
approach tahe role of the state in the economy. In particular, he criticizes the concept of
information asymmetry. Even though Stigler understood the importance of information, he
argued that ifwe take into account the real costs linked with information, the stdnda
assumptions of economics will still héld For a Czech reader it is interesting to read a
critique of Stiglitz by Vaclav Klawdwhoratherf o1 | ows Stiglerds views

APr of egligdmlas alteoreticiani came up witha ¢ o0 n ¢ e pmmetree f ias
infforma i on o wi t hmeatation eshewing ingerfect efficighof markets. This
inefficiency arises from the fact that asymmeftriand therefore mperfecti information
affect the market. Therefqree all (I would says serious economists) have put tims our
standard economic argumentation. | clearly say ydhkig However, something vedifferent
is the question whether this automatically means the need for the state intervention. The fact
that markets are often inefficient does not automatidallyl to a conclusion that it is as
itself i a reason to a greater extension of state intervention. It is also the state (government,
bureaucratswhofaces asymmetric therefore imperfect information Thiswas the critique
of socialism and of the ceat planned economy was for decades based on the principle that
the market 1Is the best Ainformationo system.

Economics reveals various market imperfections for centuries. The concept of
information asymmetry is one of these and | would not say thathié immost important one.
When Stiglitz says that Athe basic informatd.i
more or lessfunny as we have already lived in such a world already. When he wrongly
arguments against the theory of informatibrwhich is in economics closely linked tivi
another Nobel Prize holder Geordiigler of Chicagd Stiglitz does not, according to me,
understand some part of Stiglerds theory. WH
collect all possible informatian, then he does not understand
can have all information because information is costly. That is why all economic subject must
compare costs and benefits of information and find his own equilibrium. And this equilibrium
isnotathealli nf or mati on p oi namoumtofinformation tpdine Stiglerp t i ma
knows it St iitgslsilly tozhinkkhatethe stéte should pravide the subject with
Aoveroptimal 6 i nformation. And partly sad. o

Stiglitz follows John Maynar&eynes, saying that the aim e€onomicpolicy is to
maintain full employment, he is a Keynesian econonhistwever, for his expansive fiscal
solutions of economic problems, he is often criticized even by his former colleagues. For

example Kenneth Rogof2002) writes:

Let's look at Stiglitzian prescriptions for helping a distressed emerging market debtor,
the ideas you put forth as superior to existing practice. Governments typically come to the

51 Stigler (1961)

52Klaus (2002)
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IMF for financial assistance when they are having troubléifig buyers for their debt and
when the value of their money is falling. The Stiglitzian prescription is to raise the profile of
fiscal deficits, that is, to issue more debt and to print more money. You seem to believe that if
a distressed government issuenore currency, its citizens will suddenly think it more
valuable. You seem to believe that when investors are no longer willing to hold a
government's debt, all that needs to be done is to increase the supply and it will sell like hot
cakes. We at the IFd no, make that we on the Planet Edrthave considerable experience
suggesting otherwise. We earthlings have found that when a country in fiscal distress tries to
escape by printing more money, inflation rises, often uncontrollably. Uncontrolled inflation
strangles growth, hurting the entire populace but, especially the indigent. The laws of
economics may be different in your part of the gamma quadrant, but around here we find that
when an almost bankrupt government fails to credibly constrain the timiepobits fiscal
deficits, things generally get worse instead of better.

Interesingly, Rogoff (2002)comparesStiglitz to Laffer:

No, instead of Keynes, | would cloak your theories in the mantle of Arthur Laffer and
other extreme expositors ®8980s Regan-style supplyside economics. Laffer believed that if
the government would only cut tax rates, people would work harder, and total government
revenues would rise. The Stiglltaffer theory of crisis management holds that countries need

not worry aboutexpanding deficits, as in so doing, they will increase their debt service
capacity more than proportionately.

In his bestselleThe Roaring NinetiesStiglitz offers a coherent critique of the policies
of financial liberalisation pursued by Ronald Reagaaprge H.W. Bushand Bill Clinton.
He argues that the Clinton administration placed too much faith in the markets. Of, course
Stiglitzds perspective contrasts with many
them is Robert Rubti Rubin as th&ecretary of the Treasury made tremendous influence on
the economic policyin the 1990s It was Rubin who insisted on deficit reduction and,
according to Stiglitz, convinced the President to place his faith in the hands of markets.
However, as Eichengreem ot e s , Ru b i n dls an dmcartaimWarigréveas g
deep and abiding scepticism of the efficiency of financial markets. AnyStamyfitz writes®:

economy seeing

During thel99 0 s wi t Ameri cads
ry said, for insta

: [
followitslead. ] . The U. S. Treasu

53 Robert Edward Rubin (born August 29, 1938) is an American banker who served7&shthénited States Secretary of the
Treasury during both the first and second Clinton Administrations. From January 20, 1993, to January 10, 1995, Roberv&lbirtle
White House as Assistant to the President for Economic Policy. In that capecidirected the National Economic Council, which Bill
Clinton created after winning the presidency. Rubin served as Treasury Secretary from January 10, 1995 to July 2, £88% slmod
Bentsen. Under Rubin's tenure, national deficits turned intdusep (policy sometimes referred as Rubinomics).

54 Eichengreeen (2004, p.3)

55 Stiglitz (2003a, p.xiv)
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lead in corporate governance and accounting. They were correct in advocating good
corporate governance and accounting; they were not correct in thinking we have found the
right model

Stiglitzd svork in the Clinton administration was as well focused on environmental
issues, which included serving on the Intergovernmental Panel on Climate Change. He was
involved in some legislation work as wé&llEven though Stiglitz says that hegsormously
proud of what President Clinton and his administration accompfshes remains to be a

stark critique of used economic policy. In the prefac&ha Roaring NinetiesStiglitz writes:

[1]f I seem to grade the administration harshly, it is ggrecause if the high hopes
that we had as we entered early in 1993

Paul Krugman, a liberal economist, calls 1990s as the success of Robert Rubin and
argues that nAby decadeds end ORubinomicsd wa
new millennium, then, it seemed that the United States was blessed \wattremn skilful
economic leade®’. US eonomic expansion in the 1990s weadraordinary;tiwas not only

its strength, but mainly the stable, nmiflationary economicdevelopment.

Analysing the Clinton administration,hé right question is whom Bill Clinton
preferred Joseph Stiglitz or Bi A opponent so | iLaweenc® Summetd Rubi
Obviously in terms of economic policy, the US Treas(Rybin, Summershas by nature
more influece than the Quncil of Economic Advisors (Stiglitz), which serves only as an
advisory institution. However, this does not say anything about personal views of President
Clinton. Howevet i n CIl i n f,dhe basme Roben ®Rubin & mentioned on 21 page
Lawrence Summers on 13 pages, while Joseph Stiglitz is mentioned only once, even though

Bill Clinton calls him familiarly AJoeo.

56 A law for toxic wastes at which Stiglitz cooperated, was never passed.
57 Stiglitz (2003a, p.xxix)

58 Stiglitz (2003a, p.xxix)

59 Krugman, 2003, The Greéinravelling, pp. xxixxii.

60 Lawrence "Larry" Summers is an American economist and academic. He is the 1993 recipient of the John Bates Clark Medal
for his work in macroeconomics, was Secretary of the Treasury for the last year and a half of the @fdsiration, and served as the
27th President of Harvard University from 2001 to 2006. Stiglitz and Summers have had bad relationship., Summers esfallysucces

petitioned for Stiglitzds removal from the World Bank Chief Econom

61 Clinton ( 2005)
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2.7 Concluding remarks

In conclusion Stiglitz es an instutional economisstresgsout the role of institutions
in modern wold. He understands thateither countries, nor institutions are the saimne
contrast to theneoclassical theoryStiglitz opposes social engineering but he is right in
claiming that the policies we adopt today do shape our society. Leaving certain activities
absolutelyupon individuals would lead to a form of society, which is unacceptable for most
of people. Stiglitz is rigt when he emphasizes the need for a collective action in certain
issues, the necessary support of the-governmental sector and other institutions in the
broader sense, institutions that do not follow the simple pnaditimisation proce$s Even
thoughl di sagree with s b miargelytvalug hiscanziduton te that e me n
economic theory. What | consider importasitthe stres®f economics as a science about
people and their needEconomicsis then not only a simple utilitymaximisationmethod

subject toa budget constrairbut more complex and more humarnented social science

Joseph Stiglitz wants to be heard. However, his arguments are sometimes
controversidl. For example, & appreciateghe Chinese economic systéindisagrees with
the IMF policy, criticizes the Qiiton administration, opposes the privatisation techniques
used in the Central and Eastern Eurdpes all makes Stiglitzai nf | uent i al t hi nke
world. Moreover, lis views on globalisation have many supportarshe antiglobalisation
movementFinally, he is critical of both the Clinton administration and the World Bank, both
institutions where Stiglitz served and could have changed or at least could have influenced its

policymaking.

To a Czech reader, thiandiguity of an economisfirst responsible for a policy

making in 1990s and later becmg a critique of this economic policy, Stiglitmight remind

62 He often cites Herbert Simon d@arnegie Mellon University who was awarded the Nobel Prize for important contributions to

the theory of organisational behaviour

63For example, the author does not fully agree with t8giglitz e
approach to Chinese soedmonomic system. Moreover, Stiglitz overly criticizes otherwise relatively successful Presiderit €Ih 6 s

economic policy
64 For example his critique that the budget reduction went too far while still in 1997 he praised this economic policy.

65See for example Chinads New Economic Model (2007)beenTher e Sti

resounding success, producing almost 10% annual growth for 30 years and lifting hundreds of millions of Chinese out @f.ppvert
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of Tomas Jezek. Jezek was a-promoterof the voucher privatisationthe Minister of
Privatisation, and tar the Chairman of the Fund of National Property. Jéztkod at the

roots of Czech privatisation. However, today he criticizes that time political representation
and insufficient regulation of the whole privatisation pro¢é&s Jezek too criticizes
insufficient regulationand the economic policy f t he K|l ausd go.Jezakn me nt
points at problems linketb the Czech voucher privatisation: bad regulation of investment
funds, lacking legislation. This is very interesting as both economists &om the opposite

part of economic thought. Stiglitz is a Keynesiam the other hand, Tomas Jezek is a

convinced liberal.

Stiglitz speaks about important issues that might not get so much attention without

him. For Stiglitz as well as for many otheis,is hard to share the conservative view that

Apoverty is an inhé&redtti glairttz o i ehwsmamn ftah &
As a Keynesi an, he proposes fiscal expansi o
the importance of il st me nt |, especially in new technol o
and addsfii n the short run, deficits may”™® be akt
|l nterestingly 28 pages |l ater in the same boo

at the expense of the wellleing of future generatiorisThis is quite inconsistentiebts have

to be repaid and using budget deficit is in fact living at the expense of future generations.

However, new Keynesian economy today has evolved into fiscalhservative
policy. While in the USthe Republicang a conservative party have shifted towards deficit
financing policies andhey abandoned the responsibility for maintaining the budget deficit
low. In fact, the U.S. under conservative governmenehaday one of the largest deficits

ever, and the trend set by the Clinton administration, i.e. balanced ebaleaced budget

66 We might add that Jezek does not agree with Stiglitz on most of the issues. Speaking about Czech privatiZatamenleze
thinks that Stiglitz is fan aliend (personal i nt eand problemsVinkedh doc. J

to the transformation of formerly command economies because Stiglitz has lived all his life in the US
67 Jezek (2007)

68 With a little irony, we can one more thing that Jezek and Stiglitz have in common. Professor Klaus strongly disagrees with
bot h. For exampl e, Jezek6si dned the nZost anpatant boaksewrittek aboua thek Gzeanticf@ration )

process was strongly opposed by Klaus
69Lougek 2007, p. 8

70 Stiglitz, 2003a, p.270
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has been reversed. To put it simple, Democrats are today much more fiscally responsible than

the Republicans.

TosumitupJdsseph Stiglitz raises iIimportant
some of them would not get attention they deserve. Stiglitmight be rightin promoting
some collective action, supporting NGOs, cooperative activity, hetpaah other goals of a
firm thana simple profit maximisation and he uses the word stakeholders rather than
shareholders. These are all things that neoclassical econoiteice mits because they do not

fit in its framework. Joseph Stiglitis worth reading.

S
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3.l nformation asymmetry

3.1.Neodassical economics

Neoclassical economics is based on certain assumption includingdefiekd
property rights and stable economic environmditiese assumption are, however, often

unstatedMainstream microeconomics has the followprgpertiegParetd' judgmentsy:

Each ndividual is the best judge of his own welfare or utility

Society is perceived unorganically, i.e. as a sum of individuals. Therefore the
society is formed by individuals orify

3. If there is a possibility to reallocate resources leading to the increasiitgf ut
of one individual without a decrease ¢
increase of welfare in the whole society.

For economics for a long timene of the postulates on which the theory was based
was complete knowledgé®. However, this nedassical economic analysis cannot explain
institutional changeFor example, theransition of a centrally planned economy during the
transition period full of new deregulation, regulation, new legislation, and cultural ghange
this is a good example ofdtitutional change where the neoclassical econdmics mp | i cat i
may not hold. Postommunist countries have gone through simultaneous, extreme and
systemic uncertaintysuch process cannot be compared to anything that the democratic states
have undergone the past. Therefore, standadonomic policieshat worked indeveloped

countriesdo not work in a transition country. The American economist Armen Alckian

71 Vilfredo Pareto (1848.923) was an Italian economist, philosopher, and sociologist. He was focused among other things on the
analysis of individual deésion-making and income distribution

72 Following Cullis and Jones (1998, p. 2). The author was lucky enough to be taught by Professor Jones one year at the
University of Bath, UK.

73 We speak about economic objectivism that allows for the summing ugitiésitind costs of various individuals. On the other
side stands economic subjectivism that dismisses the option of summing up individual utilities. Most libertarians, Aoswiaitechool
scholars, such as Murray Nhe Rondlhédacanc dHet (df9799ciaalguessttdhaandtut il
Jan Sokol (in Fukuyama 2004, p. 124) says: AiWe canncfemanandot her we
the society. Individualistic model abciety as a sum of otherwise selfish individuals who behave rationally in their materialistic interest does

not by far describe the true human behaviour in the society
74 Soros (2008, p.5)

75 Armen Alchian (1914) is an American economist who focuseserptoperty rights theory, transactional costs and he is the
founder of new institutional economics
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argues that people are not able to solve the economic problem of utility maximisation when
they face uncertainty (Alchian, 1965)Iso, Douglass Norti{1994, p. 359% starkly criticizes
neoclassical economic thedryh at i s f o beufts@achen@lmdsymptommof stdrcity,
competition, and analytical tools of neocl as

3.2Theories of market

Any object or phenomenon can be observed and approached from different angles,

and the different perspectives result in different pictures of the land$cape

Using the idea of the preceding quotation we realize why economics is sunblear
science. We ar i n gwedseef differentethirigs. ofhefiines s @omidts use
oversimplifications, sometimesn the other handeconomicmodels are too sophisticatéal
be explainedAs seen from the first essay of this dissertation, li&igvantsto bring the
economictheory back to the realityHe tried most of his life to build an economic paradigm
that would describe how people actually behave and not how people should behave to achieve
perfect market efficiency. Therefore, it is crlcto understand that using different
perspectives we Yyield different conclusions, some features are brought to the forefront, some
features are omitted for simplification. Moreover, any model is only a model. It is supposed to
be a simplification The malel is not supposed to explain everything; it should help to
understand a certain process of behaviour. When engiaesiise-tuning the aerodynansc
of a car, the doot need a car that actually work&/hat hey needs a model of a car with
approximatéy the samecharacteristics as the real, working.CBhe same is witleconomic
models. The question is not whether the assumptions we make are too simplified but whether
we still see, what we want to see and whether the model is suited for the purpaséd ahd
what guidance it offers. The perspective affects explanatidhat it points to features and
phenomena that need to be explained. It matters especially when we face complex phenomena
(Hayek, 1978).

76 Douglas North was awarded together with Robert William Fogel the Nobel Prize in 1993. North focuses on institutional

economics and economic history.

77 Snehota (1990)
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What is a market? Such a question should beschdky everybody interested in
economics, businesgr in general any social science focusedbehaviouof human beings
People using the word market in every day languimenot €em tocare muchabout the
notion of the market.Market canbe approackd from different perspectives. As we
commonly use thaeotionmarket we should understand whiaitmeans

As Snehotal99Q p. 16) puts it, even though economics is generally crediteth®
most consistent and complete conception and theory of markess, ribt easy to find a
summary statement of the market conception in economics. Douglass North (1977, p.710)
observed, Ait i s a peculiar fact that the |I|i
so little discussion of the central institutionttimderliesneec | assi cal economics
of neoclassical theory says that the theory does not have a proper market theory but rather a
theory of price. It is because neoclassical theory geamarket as a tool for optimization of
i ndi v i dae aebodrses, intted budg®eoclassicproved that the anket is the price
determination mechanism. Neoclassical perspective of the market seesdbet @s the
parameter of the market while price is a varialdach product has a different market.
Neoclassical microeconomics allows for the testing of the influence of substitutes and
complements on the product but does not go much fulth@reover neoclassial economics
emphasizes the price as a tool for réweninformation. It is generally accesst among
neoclassical economist that price carries the mostmay(beall availablg information.
Therefore, the relationship between buyer and seller is strongly limited to carrying exchange
transactions and price signalling (Snehot@9Q p.17). The principle of screening and
signalling isa par t o f Stiglitzds contribution t o
neoclassical assumption of perfectly rational individuals, grigienot distorted bymarket

imperfections allows the market talear and reach equilibridfnIn general, the relationship

78 We speak about Walrasian equilibrium. Together with the Nash equilibrium used in the game theory, they form the two most
important equilibriums in modern economics. The equilibrium issue is also controversial. Many economists arguédhatte/@ssume
equilibrium; otherwise, we would not be able to predict much in economics. If we relax faet pampetition assumption, theve leave
the Walras equilibrium and we have to use the game theory to reach the Nash equilibrium if possibler Heith game theory we are

able to predict much less than in the situation with perfect markets.
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between buyer and seller is in neoclassical economics vastly underestimated. These buyer
supplier relationships are crucially important especially for small and medium entéfprises

Neoclassicallteory assumes that individuals are rational, perfectly infoyaredi have
rational expectations.Modern microeconomics arguedt does not matter that some
individuals are not rational, it i sTopaotport an
it simple | the tadition of institutional econmics, he neoclassical price theory is coherent
and strong but the neoclassical market theory is weak. Neoclassical market theory is not
supported by empirical observation. This simplified neoclassical pergpehas been
chalenged and criticized many timesndividuals are simply not rationally calculating

machines.

Economist Chamberl&ih(1933) was one of the first scholars allowing the product to
be a variable rather than a parameter of a market. Latengiitutionalists emphasized the
importance of rules both formal and informal during a transaction. Game theory allowed for
deeper understanding of the difference betweensboe and repetitive (finite and infinite)
games (i.e. transactions). It hasebeobserved that many transactions are repeated and
additional information apartdm price play important role in the relationship between buyer
and seller. The real economy is based on networking. People make large transactions with
people they predominatly know or about whom they have some reference. It is
straightforward that such a relationship reduces costs (transactional) and creates an

opportunity for higher flexibility.

Over time economists (Richardson 1972, Coase 1988, Linderberg and Frey 1993)
understood that continuous interactions between market players are the key supplement to
price mechanism. Otherlike Joseph Schumpetér(1934), Douglass North (1990), or

79 For example, the author of this thesis was doing a research for a possible marketi eattsigt supplier of automotive
components. During many interws with distributors of automotive components (garages) on the market, the main reason for not changing
a supplier was the garagepplier relationship. In conclusion, on the market where the quality of good is very important, the players value
this relatonship much more than price. However, neoclassical economics cannot fully incorporate the valueafgpligrrelationship in

its framework.
80 Chamberlain, E. H. (1933). The Theory of Monopolistic Competition. Cambridge, Mass: Harvard University Press
81 For example flexible contract, longer repayment period, liquidity support.

82 The concept of creative destruction is being raised many times durig@@8énancial crisis.



Page 45

Landois and Robertson (1995) challenged the view that markets are stable omatigeschf

the market come from the external environment (changes in the production function, changes
in preferences) only. In contrashey argue that changes can come and usually come from
inside of the market so that changes in preferences and chaagpsoduction function and

technologies emanate mostly within markets not outside them.

3.3.Economics of information

Mot t o: Al s]ubstanti al portions of econom
agents could not be assunfed to have transiti

For understanding Stiglitzoés work it s i
mainstream microeconomics that is being challenged by Stiglitz and to which Stiglitz tries to
find an alternative. Stiglitz says:

These standard models made economicsad pf technical sciences and all
individuals in the economy became engineers. Each individual maximizes utility (firms
maximize profit) subject to several assumptions (subjecbudget constraint in the

environment of perfect information. Modern micrasmmics textbooks take into account
information asymmetry however, the extent is not suffitient

The following part therefore, shows how modern microeconomics deals with
information asymmetry and how it is implemented in thera@conomic generaquilibrium.
For more than a century economics was focused on models in which the core assumption was
the perfect information. The basic hypothesis of modern microeconomics is that individual

decisionmaker is rational. Rationality in economican havehe following properties:.

1. Individual decisioamaker is aware of all possible alternatives and does not
take into account any alternative that is not for him avafable

83 Mas-Collel, Whinston, Green (1995, p.7)

84 See for example Ma&ollel, Whinston, Green 1995, p.709, Chapter 19.F Incomplete Markets. Authors describe not only

uncertainty but also asymmetric information without leaving strongly mathematic microeconomics. The description of tib dgfposs.
85Based on i ng(ChatesWnivelSity ledtueek),6 s

86 Advanced microeconomics, especially game theory is extending this rationality, which might contradict this assumption. For
example the Rubinsteinbs model in game t heor yappenia todtingertcibsghaténonc | usi o
fact will never arise can change behaviour in conti ngmakecsures t hat d

such contingencies never do arise
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2. The decisiommaker takes into account all information that is availables or
worth searhing for to estimate the consequences of his decision in each
available alternatives

3. Following 1. and 2. the decisiemaker ranks the alternatives according to
her preference while this rank has certain assumptamneglete transitive,
continuous)

4. The deision-maker chooses the alternative which is the highest in his rank
(therefore he prefers this alternative to all other alternatives and their
consequences)

The key assumption is however the followihg

There is also the scalled apparent irrationalityThe costs linked with searching for
such information are much higher than expected benefits from possessing such information.
Therefore, customary behaviour can be the behaviour how to rationalize time and resources.
However, the fact that some decisioakers are behaving irrationally, it is no big obstacle
for accepting our hypothesis if in general there is a sufficient number of demsikers
behave rationally.

Information asymmetry, imperfect information and its consequences was the core of
Stiglitz 6s resear ch f-tive yeand The simple auiconiewfethmstwprk can be
summarizedi as Stiglitz did in his lecture on receiving the Nobel Prizé such that
information is a public commodityTherefore,it is improbable that a private marketill

secure effective allocation of resources when information is an endogenous factor.

Information asymmetry is such a wide topic that it is impossible to cover it in one
thesis.Generally speakingnformation asymmetriemfluence our daily life. Appmtment at
a general physician, readi@ghewspaper, having a lunch in a restaurant, orsitrvg on the
financial markets; these are actions influenced by information asymnSgig\itz (20013, p.
472) believes that information economics represents admental change of economic
paradign?® Economics is nowadays more than ever focused on the seeking the optimal
balancebetween government and market and information plays an important role in this

process.

87 Based on Koubek (2007)
88 Stiglitz (2001b)

89 Theauthor of this thesis worked for a global management consulting company. These companies largely benefit from the fact
that management of companies does have neither perfect nor complete information about the market. Information is besiiyeandtt
has not changed much on this.
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Imperfection stands in stark contrast wit@rfection. The assumption of perfection is
what makes mainstream economics hard to accept by the public. Assumption of perfect
markets, perfect information, and full rationality are very far from reality. The key assumption
of Stiglitzds maketsnasermot gerfeat and evergthing else follows.
Information asymmetries are market imperfections and they lead to market failughitz Sti
even confronts Adam Smith and his most famous thesis, that free markets lead to effective
allocation, as if bynvisible hand. Stiditz says that this thinking leads to a minimalist role
of state in society. Professor Micoch howewargues that this understanding of SHiitk

emanating from the misunderstanding of Smith

To summarize @mthematicallywhat has previously been revealed literallye can

define rationality as follows:

Definition: The preference relatior ** is rational if it possesses the following two
properties:

(i) Completeness: for all x,ly X , we have that %y or y=x (or both).
(i) Transititivity: For all x,yl X, if x =y and y=z, then x z.

Therefore rationality simply assues that the individual has a wdkfined preference
relationbetween any two possible alternatives. Stiglitz argues that microeconomics pretends

that vast majority of people in general fulfil the abawentioned assumptions of rationality.

Symmetric infemation means that all decisionakers possess the same informéation
When we allow for asymmetric information, conceptual problems ¥riset. us suppose that

we have | consumets With given probabilitieg,, = (0, ...05), t he st &bceurss =

90 Smith 1976

91 Both of freemarketers and their critiques

92 The preference relation. is a binary relation on the set of alternatives X, allowing the comparison of pairs of alternatives x,

y|'x.Weread>Zy as fix is at | east as good as yo.

93Anot her term that modern economics uses to simplify the

economics avoids the critique of unrealistic assumption of all possessing the same information.
94 MassCollell, Whinston, Green 1995, p.716

95Each consumer is different and we expect to have positive
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As soon as the state s occurs, we have one spot market. On this, tharkiest commodity

(good or serviceis traded against the second commodity (maoinéyis commodity can be for
simplicity normalised to 1)Consumptionis a vectorx. = (X,,...,x;) | R*®> andis optimised

by the consumer also according to the extended Neuwangenstern utility function:
Ui (%) = A PsUq (%) *°

The consumer has got the initial endowment, which is state dependent (dependent on s
= 1, 5SS )m)l R*. Moreover, we assume thatet signalisation functios, (§
associates the real number(s)i R to each of the statesi S. Letds suppose no

state s occurs at the beginning of the period. That means that we also suppose that as soon as

the state s occurs, the consumer is given the endowmeand the signat, (s)i R. This in
fact mens that the consumer is able to distinguish between the two statésR only if

s.(9), s,(8). After the consumers receive the signal, the spot market opens. In the end of

each period, the state of the world is being revealddcansumption takes place.

3.4.Information asymmetry

For the work with the previous assumption under the assumption of perfect
information, please see Ma€wllell, Whinston, Green (1995), Chapter 19H. We are more
interested in the case where the informatgnot symmetric. Asymmetric information would

mean that the signalisation functian (Q is private and are not necessarily the same among

the consumers. If the state s occurs, each consumer rece@sand uses his ghalisation

%Usi(@represents consumer 6s Bernoulli wutility function i in a

— i 2S
97 Purely mathematically, it is necessary that the endowment vé@&)r— (M/]_i’--wWSi) I R is measurable to the

9i anytime S ; (s) = S, (S) ). We can therefore writd; asWs, (s)i . Therefore, the

consumerds endowment i does not thewovicewhich were moerevealechlfy the sigpat i on about t he

signalisation function. That mearid/s; = W,
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function s, (Q to refresh the probabilities and utility functiois defines the spot economy

where we can find out the markelearing spot pricé& for asp(s,(s),...,s, (9)) -

We can see thap(s,(s),....s,(s)) depends on each® Thaglicevi dual
function p(s) = p(s,(9)....,s, (s)) does not have to be measurable to individual signalisation
functions s, (s). Hence two statess,s’ I R arenotable to be distinguished by thersumer
(i.e. s,(s) =s,(9)). These two states arehoweveri able to be distinguished by the market

(i.e. p(s.(9),....5,(9), p(s.().....5,(9)). MasCollel, Whinston, Greer(1995, p. 71p
mathematically show, that it is rational for the consumers to takeartount information
revealed by the prices when consumers decide about their consumption on different spot
markets. Therefore, we can perceive price as public signalisation function and every
consumer can combine it with her own private signalisation ifumcThat means that when

the state s occurs, the consumer also knows that the situation

E ={9;p(s) = p(s) & s,(s') =s,(9)} occurs.Consumerrefreshes his estimates of

p(s).5i (s)

probabilitiesof the states’ I Eq,  tO
psi
P |P(S),5(s) =+ )
(S))ZS))i Ep(s),si ) )ps))i

If the refreshed utility function p(s) clears the market for all s, we say that the price

function p(Q is the rational expectations equilibrium price functibn

3.5Applications of information asymmetry

Many believed that with the increagiiternet penetration, globalised network, where
everybody can get any information at any time, there would be a shift towards the
assumptions of neoclassical economics. Pewald be fully informed, they will behave

more rationally, they will be awa all available alternatives. This shift has not happened.

98 Spot price (commodity or stock price) is a price that is quoted for an immediate deal. On the other hand, the forward price i
set today, however the delivery occurs in the future.

99 We say that the mket aggregates information of the market participants.

100Rational expectations equilibrium price function. For accurate definition, se€blal, Whinston, Green (1995, p. 721)



Page p0

The concept of information asymmetry atso very useful when we study markets.
For example,tiis interesting to apply the concept of information asymmetry in the centrally
planned economy (CBEIn the CPE, the price does not carry about the informat®in the
market information; e opposite is true. In the CPE, the price is rigid, set by the planning
centre andnostof all, it does not represent the interaction of demand and supply

Thereare manyotherimplications emanating as a result of information asymmetry
adverse selectidft, signalling®, moral hazart¥?, or screenin§*. There is also the problem of
information asymmetry after signing or agreeing a contract (theaked postcontractal
behaviour) this opens the principalgent topic.Information asymmetry can also be the
explanation of the soalled home bias arguing that investors prefer to invest in a country that

they know (their home country) rather than in a country when the returns might be higher.

Information asymmetry form$é basis ofosepltiglitzGs models. For example in his
work Dividend Taxation and Intertemporal Tax Arbitrajehe i together with Anton
Korinek 7 created a lifecycle theory of a firm which analyses the effects of dividend tax
policy on aggregate invesent. They prove that that new and young firms have bigger
problem with finding capital and therefore they invest less with increasing dividend tax rate
this is intuitive and with a relation to the traditional view on dividend tax policy. However,

they pove that for internally growing and matured is the dividend tax policy irrelevant. And

101 Adverse selection is the result of information asymmetry between the aetlehe buyer. It is for example the bias to get

less credible applicants for credit in the banking sector or the bias to get clients that are more vulnerable to indleeninisyiance sector

102 Signalling is the notion that one side of the contrage(t) reveals meaningful information about himself to the other side of
the contract (principal). On the labour market, it was for example economist Michael Spence (1943) who studied the rihkiogy. sig

Signalling assumes that the agent is activeramdals the information

103 Moral hazard is the situation when the insured person behaves in a different way than if he had not been insured and would

have to pay for the damage/loss on his own

104 Screening is also the strategy how to avoid asymmetric irfiiom The author of this concept is also Michael Spence. There

is however the assumption that the tegsrmed (principal) is active (plays first in the game theory notation)

105Korinek and Stiglitz (2006). This model is however hardly applicable t€#ezh economy. It assumes that the only source
of capital for firms are capital markets. In the continental Euiopeluding Czech economiy it is mostly banking sector that provides
firms with capital. The model also assumes that the firm maximisealite V(MO) which is in the model discounted flow of dividends Dt

facing dividend tax rate U:

V(Mg)= max. EyE b'(L- £)D,y

DileMiadizo | o y Where It is investment and Mt+1 is the money in the period t+1
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because internally growing and matured firms dominate aggregate investments, the dividend
tax policy or expected change of this tax rate do not gave significant iofumnaggregate

investment and output.

3.6 Markets and information asymmetry

The place that is crucially dependent on information are financial mafkatmcial
markets are the meeting point between the supply and demand for capital (in the form of debt
and equity). Moreover, Mertorand Bodie 2007) extend the definition and they distinguish

six functions of financial markets:

- To supply and manage means of payments

- To collect savings for investment

- To transfer economic wealth through time and space

- To offerrisk management instruments

- To produce/diffuse information

- To restrict the conflicts caused by asymmetric information

Schmukler (2004) argues:

One of the primary potential benefits of financial globalization is the development of
the financial sector, enlmeing the provision of funds for productive investment opportunities.
Financial globalization helps improve the functioning of the financial system through two
main channels: by increasing the availability of funds and by improving the financial
infrastrudure, which can reduce the problem of asymmetric information. As a consequence,

financial globalization decreases adverse selection and moral hazard, thus enhancing the
availability of credit.

This is basically in line with neoclassithe neoclassical ideis that inancial markets
are seHlcorrecting and tend towards equilibriuidowever, SolowZ008, p.J challenges this
notion:

There is a tweway connection between the facts and opinions prevailing at any
moment in time: on the one hand, participantekséo understand the situation (which

includes both facts and opinions); on the other, they seekflicence the situation (which
again includes both facts and opinions).
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Successful market economies develop because a society created framework
conductive ér their development. Institutions are vital for a wetirking economif®.
Douglass North was an elegastholarof this view; in his analysis of the development of
market economies, he points out the importance of supporting institutions to the market.
Successful market economies develop because a society created framework conductive for
their development. On the contrary, where these supporting institutions are not created nor do

function properly, market economy does not evolve.

Information plays a crual role on the financial marketdVvhen information is
imperfect and markets are incomplétenarkets are not constraint to be Parefficient. This
is the contradiction to the fundamental theorem of welfare economics says that competitive
equilibrium leadsto efficient resourcallocation. The current economic crisis started as a
microeconomic failure and transformed into a macroeconomic problem. Thewaste a
large extent caused by the information asymmetry. Mismatch between private rewards and
socid benefits is very much linked with market failures. Moreoyéne fact that banks all
around the world are unable or rather unwilling to lend money to their clients proves that

information asymmetry plays large role in every day life.

Stiglitz (1989, p.97) notes that market failures may be ameliorated bymanket
institutions. It is also obvious that capital markets have not functioned well over past few
years. They basically did not fulfil their functions mentioned above. Financial markets were
unableto diversify risk, they produced and diffused wrong information and they did not

restrict the conflicts caused by asymmetric information, rather they created the céhflicts

Soros® comes with the concept of reflexivity. He argues that market partisipzaant
not base their decision on information (know

of influencing not only market prices but also the fundamentals that those prices are supposed

106 Douglass North was awarded the Nobel Prize in 1988 having renewed research in economistdry by applying
economic theory and quantitative methods in order to explain economic and institutional change" (source:

http://nobelprize.org/nobel_prizes/economniagreates/1993/index.htirdownloaded December 10, 2008).

107 Which means always, as Stiglitz points out (for example during his speech at The Nobel Prize Laureate Meeting at Lindau in
August, 2008).

108 Another application of the theory of asymmetric infotima.is in Chapter 4.

109 Soros (1994 and 2008)


http://nobelprize.org/nobel_prizes/economics/laureates/1993/index.html
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A

to reflect. He argué¥ that the decisioma k er 6 s tyha dud fumctipn. P the one
hand, they seek to understand their situation (cognitive function). On the other hand, they try
to change the situation (participating or manipulative function). The two functions work in
opposite directions and, under cemtaircumstanceshey can interfere with each other. This

is called the rdéxivity.

Another application of information asymmetry is mergers and acquisifidvese are
very few successful companies in todangeds gl o
in order to maintain and strengthen their market position. There is arinewegsing
tendency to achieve this growth and change through acquisition. One of the greatest
challenges to the acquisition process is the fact that the acquirer and tinecadqunot really
know enough about each otherds business des|
(see Figure 1)We call this information asymmetry and it is one of the reasons acquisitions

fail '™,

Information Asymmetry

Company & BUYS Company B
the acquirer the acouired company

Due dilligence process performed
under the prezsure of time, hence
mcotmplete nformation

The lack of detalled mformation about each other's
competences and operations results i poor
mtegration and cooperation and results which are
below expectations

Figure 1. Information asymmetry in Mergemnd Acquisitions Even in specialised
institutions such as investment banks, there is no guarantee that there is enough information

110Soros 2008, p.viii)

111 http://www.aegisgroep.nl/framesetl.htm?stratned.htm~Aegiscontent
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about the acquired company. That is one of the reasons why many M&As fail. Source:
www.aegisgroep.nl
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3.7 Information asymmetry and technology

In this part, | will try to assess the effects of globalization on the levels of technology
and informationin different parts of the globe. Current stage of globalisation allows for the
transmissio of knowledge at a pace never seen before. New technologies, communication
channels like the Internet, or cheap travelling allow people and regions to share knowledge,
information, and technology. Thgart asks whether this unprecedented level of deveé@y
leads to a convergence or a divergence in the techna@adyinformationlevels. | will
emphasize the concept mfformation asymmetry with respect thsruptive innovation and
reverseengineering. In order to satisfiyy research aims, | will firsiescribe the current state
of globalisation, the New economy, and the effect of increased trade on techaoldgy
information levels. Thenl will present some theoretical models: | will analyse the Solow
growth model(which forms the basis of any internata growth theory)largely used in
macroeconomics. The central conclusion of the model is thatriongrowth of output per
worker depends only on technologi@ald informationprogress. Thereforehe modellinks
the convergence of the technologyd iformationlevels with wealtkcreation. Thenl will
present alternative views on technology growth including the total factor productivity.
discuss the endogenous growth theories, and the theory of free market. In the second half of
this part | will describe whether convergence in technol@gy informatiorlevels occurs and
if it does not occur, then what are the reasons for the divergence. Mqgrewiletry to find
the link betweennformation,technology, and the level of innovations. Finallyvill discuss

the role of multinational companies and government in technology diffusion.

There is a significant role of the multinational companies in technology convergence.
The role of government is more limited. We will discusasitwell The condlsionof this part
is that current level of globalisation is affecting the level of technoéogy informatiormore
then ever before. Howevewe do not see technologgnd informationconvergence as
predicted by several theoretical models. On the othed,@yuntries with lower level of
technologyand informatiorcan benefit from the concepts of disruptive innovation or reverse

engineering.

112A revised version of the paper sultiad at the London School of Economics in January 2009
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3.8. Contemporary globalisation

First, we should define the current state of the world that we call globalisation. During
recent years, we are experiencing already the third wave of globali§ation
Hatzichronogloti* notes that before this period of globalisation there was a period of
internatioalisation during the 1950s and 1960s, however the complex stage of globalisation
corresponds to changes that took off in the 1980s, including deregulation and liber&lisation
Globalisationis the closer integration of the countries in the world becads®veer
transportation and communication costs. Globalisation makes everybody in the world
interdependent. It means more thast the freer movement of goods, services, capital, and
people but also the freer and faster movement of ideas. Today, in tbétkeanternet, we
can immediately share new technology innovations; we can read scientific articles that lead to

technology spill over around different regions.

The economy has changsitice 1990The technological innovation and especially the
conpute revolution, the Internehad become a part of -talled wor | ¢
New economy, that took place in th890s represents among others jisttime production,

a shift of production of goods to the production of ideas, and technology iforovit the

US, manufacturing had shrunk to 14 percent of total output and even smaller proportion of
total employment and there are now féunes less unskilled jobs than in 1950s. Since 1980s,
new technologies came up, clustered around technology amdnedia, as well as around
biotechnology and new materi&ls These new technologies have led to a series of product
(computers, CEROMs) and process innovations (e.g. the use of information within
organisationsJustin-time production), as well as to thise of entirely new companies and

industries®’.

113 First wave of globalisation took place between 18504. After the postWWI retreat another wave of globalisation took
place between 1945980

114 Hatzichronoglou (1999, p.7)

115 Apart from these chayes that took off in 1980s, the World Bank (2001) mentions othereBalation and liberalisation in
developed and developing countries, advances in information technology, fall in cost of communications, partial intégnatitth

financial markets,kangi ng rel ationship between investors and managers, focus
116For more, see Rob van Tulder and Gerd Junne, European Multinationals and Core Technologies (London, and Sons, 1988)

117 Stubbs and Underhill (2006, pp.3323)
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Stiglitz (2003, p.1) argues that historically the whole process of globalisation has
been marked by asymmetries. Globalisation is very much linked with increased capital flows.
Intuition would say that capital inflow brings about technology inflow and therefore
globaliat i on | eads to technology convergence. T
contrary, predict that the economy durably divides the world into winner and loser places,
where some placesould always be appreciably richer than othersuld

With respet to information asymmetry theory, we should be asking the following
guestions:Has the new economy led to convergence or divergence in technaiwhy
information levels? Has it led to higher level of innovation? It is certain that the current
developmenbpens new ways for the developing countries to close thengaphnologyand
informationlevels. New technologies like Internet and cheap travelling and transport reduce
boundaries in technology and knowledge spill overgeneral, the Internet makes alayers
on the market more informe@€ounter intuitively, it does not mean that it makes individuals
better informed® The boom of highechnology industry in the 1990s which was linked with
ongoing globalisation produced innovations that profoundlyrated an economyaos

firms, industries, and jobs (as predicted by Luker, 1997)

3.9.Trade and developing countries

We can see globalisation of goods market, markets with services, and financial
markets. In all these markets, players are more demandingetsiaake more matured,
saturated, more sophisticated. Do we see globalisation of techramidgpformatio? Today
more than ever before, both the external and internal environment is evolving and therefore it
affects the level of technology distributioroand the world. That includes the evolution of
technology parks, knowledge transmission, or innovation. The advances in information
technology allow for easier communicatiorNew technologies allow for better
communication between regions, between companketter expertise sharifiy New

technology makes it easier to send information across the world at negligible cost. With the

118 In game thery, we distinguish a perfeatformation game (i.e. a game where all players move sequentially and all past

actions are observable) and a complete information game (i.e. every player knows the payoffs and strategies availaplaytersthe

1191In the pat, the problem was not that the company did not have knowledge in the company. The problem sometimes was that
the company did not know that they had certain knowledge in the company. Recently employees start putting their knoiwkdheyon!

share theiprofessional interests and they allow for information sharing.
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deregulation of the markets and better information technology developed over the last two
decades, one would expect the technplmgd informatiorevels to converge.

The issue of globalisation is very linked with some central questions of
macroeconomic theoy® Ther ef or e, we ask: How 1is the
distributed around different regions? Trade in general shéedd to convergence in
technologyand informationin 1990s, the age of outsourcing started; firms began to focus on
their core competencies by outsourcing certain actiVitieShis largely affected technology
and informationconvergence Both old and newtrade theori€$* conclude that trade
improves economic performance. David Ricardo's famous theory of comparative advantage
suggests that the bigger the trade the higher level of specialisation. This would $uggest
contrary to the first notioin that globdisation would not lead to technology convergence, as

regions would become much more specialised in what they produce.

Globalisation can promote technology and innovation. Free trade in general brings
about transfer of technologies from one region to lamtwhich leads to higher innovation.

With increasing globalisation, the number of joint ventures (JVs) increased. JVs can be an

effective type organisation for technologgnd information sharingm. The developing
countries regularly ask whether they rgdllenefit from the current way of globalisation,
whether they have access to technologies that developed countries have, and if not whether
they can succeed without this technology. The unfinished Doha Round of trade negotiation

harms regions that could hefit from technology spillovet¥.

120 Like for example: Why are some countries poorer than others are? Why is there unemployment? What are the sources of

economic growth?

121See C. K. Prahal ad and Garry Hamel, 6The Core Corlpnet ence
1990): 7991

122 Old trade theory is based on the assumption of absolute and comparative advantages, first analysed by Adam Smith and
David Ricara in 18th and 19th centuries. New trade theory is the economic critique of international free trade from the perspective of

increasing returns to scale and the network effect. It also takes into account changing technology and imperfect competition.

123 Same companies such as China and to some extent India require or required foreign companies to create JVs with domestic

companies. One of the reasons was information and technology sharing

124 As of 2008, talks have stalled over a divide on major issues, aeyriculture, industrial tariffs and ntariff barriers,

services, and trade remedies (Fergusson, 2008).
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Most of the trade is taking place within regions (EU, US, Asia), and not between the
regions. Developing countries even extend great effort to adopt existing technologies, often
they have to face several measures froendieveloped countries or international organisations
in terms of intellectual property righ{3rade related property right¥RIPs). It is also true
that manypoor countries in the past succeeded to become technological centres of the world
(India, SouthKorea, or regions in China). However, the spillover of technology is not only
between countries and regions but also within countries. For example India's Silicon Valley:
Bangalore has reached incredible level of technology, while the villages and rdawss p
remain extremely poor and the level of technology there is nonexistent.

3.10. Theory of technologywnd information

The notion is that knowledge is a public good. That means that marginal costs of
somebody else using the knowledge are zero. Ultimately, any restriction of the usage of
knowledge (such as Intellectual property rights) introduces inefficiencies in the negono
The ultimate assumptioof our theoryis that the production of technologyd informations
very different from the production of normal goods. The technology is very much linked with
the technology growth. Robert Solow in 195Tried to decomposéné technological growth
and argued that most of economic growth was not related to increases of inputs (labour,
capital) but to increases in productivity. This paper was the beginning of the discussion about
the sources of economic growth itself. Lated 862 Kenneth Arrow published a paper about
learning by doingf® simply stating an intuitive but for economics long omitted fact that during
a production process one learns. One of the consequences is explicit expenditure to research.

Externalities have imma& on the technology growth.

Traditional economics has focused on the allocation of inputs asnsecjors, on the
barriers of movement of capital, labour, or the distortions of the allocation of capital and
labour across sectors and countries. Moreatandard eonomics argues that in optirmthe
economy produces on the production possibility frontier; however, this is not always true.

Another set of ideas important to technology is linked with the work of Kenneth Arrow and

125Technical Change and the Aggregate Production Function, Robert M. Solow. The Review of Economics and Statistics, Vol.
39, No. 3.(Aug., 1957), pp. 31:320

126 Arrow, Kenneth J. (1962). "The Economic Implications of Learning by Doing". Review of Economic Studies 283 155
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Gerald Debreu proving the cditions under which the competitive equilibrium was Pareto
efficient. One of the assumptions was that technology was fixed (i.e. not endogenous).
However, the xogeneity of technology is only a theoretical concept. In reality, technology is
endogenous whit might result into market failures. The starkest conclusion is that when
technology is endogenotiswhich is always the case market outcomes are in general not
efficient. The goal of economic policy is therefore to inseethe ability of the economy to

learn which would lead to economy that is more productive and it would increase the standard

of living. St i gl itz even argues, Afcreating a | ear
objective in®conomic policy. o
3.10.1. Definition of technology

First, we shoulddefine the term technology. According to Kemeny (2008, p.3)

technologies are rules and ideas that direct the way goods are created. In the framework of

endogenous technology change, technology has three major characteristics

1. Technology is noimival in the sense that the marginal costs for an additional firm or
individual to use the technology are negligible.

2. The return to investments towards new technology are partly private and partly
public;

3. Technological change is the outcome of activities by peiegtents who intentionally

. . 129
devote resources towards the invention of new products and processes

Technology informationand the process that produces it, research and development
(R&D), are typicallycharacterized as homogeneous entities. In realitytyiiieal industrial
technology is composed of three elements: a generic technology base, supporting infra
technologies, and proprietary market applications (innovatiSn)is crucial for our analysis

to define whether technology ispablic good Publicgoods have two distinct aspects: they

127 A part of his speech durinpte i naugur al Kenneth J. Arrow | ect ucormmiest t he Col

Gr ow: Promoting I nnovati on arNdverhberd2th2D0O8g i n Devel oping Countrieso.

128 The theory of endogenous technical change views technology as knowledge. It was proposed by Aghion and Howitt (1992),

Grossman and Helpman (1991), Romer @98nd Segerstrom, Anant, and Dinopoulos (1990).
129 Summarized in Keller (2001)

130Tassey (2005, p.10)
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arenoar i valrous (oneds consumption does -not af
excludable (costs of keeping npayers from consuming the good is prohibitive). Tassey
(2005, p.11) argues that a generic tecbgglbase and supporting intachnologies have
public good characteristics, while innovation does not. Stiglitz argues that knowledge is a
classical example of public goBt Thomas Jefferson used the example of a candle: Whaen

take a candleve can lightanother candle, the first candle still continues to §fowhe light

of a candle can thus be transmitted from one person to the next and not diminish and not
diminish as it goes on. Romer (1990) emphasises that all types of knowledge share one
essentialdature: they are nonrival. That is, the use of an item of knowledge, whether it is the
Pythagorean Theorem or the sdfink recipe, in one application makes its use by someone
else no more difficult®. An immediate implication of this fundamental properfknowledge

is that production and allocation of knowledge cannot be completely governed by market
forces (Romer, 1996, p.112). However, while knowledge might be nonexcludable, technology
is excludable: There might be legal constraints (patents, TRI®P&t create significant legal

constraints to the technology usage. Therefore, technology is not a pure public good.

There are also largexternalitiesassociated withechnology and informatidfi. New
technologies new informationcreate significant positivexternalities to the while business
and economyDirect international learning about a new technology means that a blueprint is
known not only to a firm in the country where the blueprint was first developed (or firms, if
there are domestic spillovers}, also becomes known to firms in other countries. Such
learning involves a positive externafityhence: spilloverif the technological knowledge is
obtained at less than the original cost to the inveffiorherefore, Stiglitz (2008 p.7)
believes that thgovernment should support the creation and adoption of new technologies.

As Kemeny (2008, p.4) orthodox economic models assume technology to be "universally and

131For example in Stiglitz 2003a (p.3)
132 Stiglitz (2003a, p.3)

133 On the other hand, conventional private economic goods are rival. If someone consumaesffiects the consumption of

somebody else.
134Trade related property rights
135Whenever there are externalities, or public good, market outcomes will not be efficient.

136Keller (2001, p.6)
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freely available"” even though they are in reality not. Keller (2001, p.5) concludes that
techrology is partially private, partially public goods. That implies that while there is a force
that might be strong enough to sustain the private incentive to innovate (the private return,
which is often a temporary monopoly), technological investments teayceeate benefits to

firms and individuals external to the inventor by adding to their knowledge base (the public
return). These benefits are usually called knowledge spillovers.

3.10.2. The Solow modef’

In the 1950s and 1960s it was thought that it is capitl developing countries lack
to catch up with developed countries. However, it is more recognised nowadays that what
separates developed from less developed countries is also a gap both in knowledge and in
technology*®*® Developing countries realised sothat it is not only capital that they lack to
catch up with the developed world. In 1956, Prime Minister Jawaharlal Nehru addressed
fellow citizens at the site of the first Indian Institute of Technology (IIT) by suggesting
NRéhereéstands tthiof flimdi ano nlulnile,n t oday repres
future i n (Kemeay, 20@88kp.1n dhecefore, what is needed in order to make less

developed countries into more developed countries was to transfer techtiology

The Solow growth is thstarting point for almost all analyses of growth. The principal
conclusion of the Solow model is that the accumulation of physical capital can not account for
either the vast growth over time in output per person or the vast geographic differences in
outpu per persoti®. However, the Solow model treats potential sources of real incomes as
exogenous and thus not explained by the model or absent altogether. Therefore neither
technological progress nor externalitfégpositive or negative) from innovation orofn

globalisation are captured by the Solow model.

137 The Solow model is sometimes called the Se®wan model. Iwas developed by Robert Solow (1956) and T.W. Swan

(1956). Mathematically is described in the annex.
138Stiglitz (2003a, p.2)
139 Stiglitz (2003a, p.2)
140Romer (2001)

141 An externality is an effect of a purchase or use decision by one set of parties owbithelid not have a choice and whose

interests were not taken into account. An example of a negative externality from free trade: Countries that have paefszestial the
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The Solow growth model can help us to explain the differences in output per worker
via the differences in the effectiveness of labBuiThe overall conclusion of is that only
differences in the effectivess of labour (A) have any reasonable hope for accounting for the
vast differences in wealth across time and spackowever for the Solow model, the
effectiveness of labour (technology, A) is exogenous. Therefore to understandauosy
differences inreal incomes, one would have to explain why firms in some countries have
access to more knowledge than firms in other countries, and why greater knowledge is not
rapidly transferred to poorer countfigsThe conclusion of the Solow model is in the long
runthe growth of output per worker depends only on technological préGrésswever, the
Solow model assumes that new technology is instantaneously available to everyone (Kemeny,
2008, p.3). Developing countries lack capital and one unit of capital brimgs kigher
growth than to developed countries and in the long run there is convergence of GDP growth
per capita thought this converge does not necessarily lead to the same GDP per capita in

developed and developing countries.

The Solow model can concludkat the income differences can arisednse some
countries are not yet employing the best available technologies. Whether these differences
shrink over time affects the convergence of output per worker. Empirics suggests that initial
income is not so imptant and thathe capital is not flowing rapidly from developed to
developing countries as Lucas (1990) proves. However over Zingtars, there was
significant decrease in the so called home bias (the fact that investors preferred to invest in
their hone country even though abroad they might achieve higher returns) and the flow of
capital to developing countries has increased. Young (1994) uses detailed growth accounting

to argue that the unusually rapid growth of Hong Kong, Singapore, South Koreaaiamh T

European market (for example former colonies) might benefit from technologyvepd. When free trade is achieved, all countries have the
same access and those countries are losing their advantage. Example of a positive externality: Silicon Valley. Knoloheeltel el to

higher level of innovation.

142 Generally, the Solow mot&entifies two possible sources of variatibeither over time or across the woildn output per

worker: differences in capital per worker (K/L) and differences the effectiveness of labour (A).
143Romer (2001, p.23)

144 There are other interpretations &f the education and skills of labour force, the strengths of property rights, the quality of

infrastructure, and cultural attitudes towards entrepreneurship (Romer, 2001, p.25).

145However, shortun growth can result from either technological progressagpital accumulation (Romer, 2001, p.27).
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over the past three decades is almost entirely due to rising investment, increasingplatgour
participation, and improving labour knowledge (education), and not to rapid technological
progress and other forces affecting the Solow residual. Ontheg hand South Korea has
become a major producer in higgchnology and electronics and is innovations come from

there as well.

The Solow model cannot account for why some economies remain more productive
than others doStiglitz (1989, p. 197) argudtiat the predictions of the standard neoclassical
growth model, of a convergence of growth rates in per capita income, with permanent
differences in per capita consumption being explained by differences in savings rate and
reproduction rates, do not sed¢m have been borne étit Technologyand informationis
important in income levels across regions. The accumulation of capital cannot explain all of
the crosgegional income differences. Keller (2001, psf)ggests that the higher is the
relative importance of noitodified knowledge, the more are technology creation and
diffusion geographically centralizett.is natural to extend the Solow model and to model the
growth of technology (A) rather than to take it as given. Endogenous growth thpoostse
general equilibrium models in which technological inputs, such as human capital and research
and development ( R&D) drive an economyds oV
does not allow for full description of the mottél They are calledr@logenous because they
explain economic growth from within the mod&ankiw (1995) and Parente and Prescott
(2000) think of technological knowledge as a global pool of knowledge, available to firms and

individuals in all countries.

The issue of technologyonvergence is also very important for the free trade talks. If
technology convergence will not be achieved after the liberalisation of trade, then there will
be significant winners and losers of trade liberalisation. The liberal perspective praise free
market and the invisible hand ensuring efficiency and equitable distribution of gbloels.
optimal role of governments and institutions is to provide the smooth and relatively unfettered
operation of markets. In contrary to the liberal theory standrcaniism. According to

mercantilists, the world trade is about competition among states, which try to maximize their

146 However, | believe that the main difference of the divergence is the production function F(K) of particular countries rather

than only savings rate and population growth

147 For full description of the R&D modalee Romer (2001)
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power and position in the global market; the welfare of the state is being maximized through
seltsufficiency. Trade quotas, subsidies, andffeaare the basis of mercantilist economic

policies. Main assumption of neoclasditheory is that free trade benefits all. International
economics theory (e.g., Krugman and Obstfel
trade liberalizationomt e i g h t h Eheocelicallg feeer seéhnology usage could yield a

lot for the poor in developing countrie&. substantial liberalisation of technology diffusion

can lead to:
A better allocation of resources,
A higher incomes
A increased purchasing power developing countries and globally
A help developing countries escape poverty.
3.10.3. Total factor productivity

Total factor productivity (TFP) is a variable which accounts for effects in total
output not caused by inputs. For example, a production withtaircéype of technologpr
information might tend to have higher output, because workers are used to this type of
technology. Variables like technology or local habits do not directly relate to unit inputs, so
technology might be considered a total fagtorductivity variable. We do have indications
that countries vary in their total factor productivity (TFP), and that these differences are
related to economic growth (Prescott 1997). However, there is no agreed upon way of
evaluating t e cidntoolFR(Brgséot 19870 Kemeny (2Q08, p.8) argues that
the total factor productivity remains exogenously determined black box. Most observers
consider that accounts for some significant proportion of TFP, but we lack an accepted
method for decomposingFP, or even an accepted theory of its constituents (Prescott 1997).
Keller (2001, p.6) argues that if technological knowledge is global and countries differ in their
resistance to adopt it, then total factor productivity is couspgcific, and bilateradr spatial
characteristics should play no role for the distribution of technological knowledge in the

world. For information asymmetry these are important notions.
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3.11. Contemporary evidence on convergéfice

Countries and regions differ in the level of innowat The question is how to measure
it. There are similar problems as when we wanted to measure technology. Kemeny (2008, p.3)
argues that to measure only R&D expenditures is not accurate as we would miss innovative
efforts when imitating and adapting prads and services which in turn reduce the innovation
effort in developed countries (Jovanovic 1995).

The most used variable that compares convergence between regions is GDP per capita
(income per capita). The biggest problem of income per capita is ttha¢s not and cannot
capture all consequences. It is not able to capture environmental damages, unethical
behaviour, usage if child labour, or bad working conditions. Moreover, it is not able to capture
the level of technologgnd informationused in theproduction process. Kemeny (2008, p.2)
notes that as technology is latent in the economy, embodied in products and services, it is very
hard to measure it and therefore it is very difficult to measure technologygagermation
asymmetrybetween regios . Kemeny argues (2008, p.3) that

are relatively stable over time and that most countries did not leap from one level to another.

Moreover, it is no longer true that the most advanced technology is in the US and
Western Eurpe. For example, South Korea, Japan, or Singapore have much more developed
modern technologyse. One of the central ideas that have emerged in the last 10 years has
been that successful development requires not only closing the gap in resources between th
developed and less developed countries but also closing the gap in technology, in
knowledgé®. Strong diffusion of technology is a force towards convergence, because it
equalizes differences in technology across countries. Conversely, the absenceationtr

technology diffusion favours divergeree Developing countries spend relatively less on

148In part, the current wave globalization can be compared to the Atlantic economy at the end of 19th century. About 85% of the
factor price differences between many regions of Europe and the Americas were wiped out betwd®14&30uc e : Professor Stor
lectures at the London School of Economics). Howetves model has different prediction about convergence. The econometric evidence
shows that the majority (60%) of the convergence was due to labour migration, and a smaiktioprags due to trade (25%), and the rest

due to residual factors,
149 Stiglitz (2003a, p.2)

150Keller (2001, p.2)
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R&D. Therefore, they rely even more on foreign sources of productivity growth than
developed countries.

The level of innovation is generally dependent on thfaetors: Technology
competition, flexibility, and the public sector. In the 1990s, thehmology competition
involved tchnological innovation and lead to the so called IT revolution. Moreover, the
1990s was a decade of smooth advances in technolothe darge decrease in prices of
microchips allowed the computers to become really persoleadibiity involves technology
competitionon the goods and services market, flexible labour market, easy access to capital
sources. As technology has the paryiappublic/private good characteristics it affects
innovation through the channel of externality. Keller (2001, p.5) uses and example that the
design of a new product might speed up the invention of a competing product, because the
second inventor can learinom the first by carefully studying the product, or even the

production design.

The technologynd informations unequally distributed across the globe in its use and
its creation both affecting the global division of lab&UrThe unequal distribution of
technology does not necessary mean that the world is worse off. One of the advantages of the
unequal technologynd informationlevels is the concept of disruptive innovatioi$e
developing countries are considered imitatarfs products and technologies from the
developed world. They can find new ways of efficiency, -@ogting, and innovation.
Therefore, it is not true what Kemeny (2008) tries to suggest that it is only the developed
countries that pursue innovation.is not always necessary to possess the highest available
technology to become successfuthe concept of disruptive innovationstresses the
importance of different technologgnd informationlevels. Countries with lower technology
and informationlevel want to reach the same standard of living. Therefohey use the
technology they have available and find new ways of efficiency,-adshg, and

innovatiort®? It might also be possible to acquire the technological knowledge embodied in

151 Professor Strorper lecture notes (Storper, 2008)

152Think fro example of the Indian automaker Tata and its Tata Nano
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an intermediate goodby taking it apart andeverse engineering. This would require
importing one unit of a particular good, but not a substantial quantity of'them.

3.12. Multinational companiesand the government in technology and

information asymmetry

Many multinational compaes seek to produce and market the same product in the
same way all over the world his has opened a heated debate on the role of multinational
companies in the global mar ket , and the po
comparative advantage.ub to the ongoing internationalisation, multinational companies
have tilted the balance of power among key players in the world market in their favour. As
consequence, multinational companies have the power to close the gap in technology in the
world. Theycan bring technologies. However, shall the government require investors to bring
technologiesnd informationnot onlyallow them touse the local cheap labour? Or shall it be
the multinational developing banksfow easy is to transfer a technology frome region to
another? Some technologies depend on local knowledge, and the network of human
relations$>, or institutional organisation of technolegyoduction routines. Althese assets

are difficult to transfer.

Storper and Venables (2004) describedbeelopment of face to face communication
in globalisation and argue that it is also important to stress out the importance of face to face
communication in the higtechnology industry. AStorper and Venables (2004, p.356) point
out : il n m@rcialsesvicas And higleehnofogynndustries, local networks intersect
with long-distance contact systems. In almost anything related to bugjoessment
el ations, net wor ks have s Eatooang Korturm(h909) and a | a |
Keller (2001) show that the major sources of technical change leading to productivity growth
in OECD countries are not domestic; instead, they lie abiéelter (2001, p.5) defines two

basic mechanisms for international economic activities to lead to techraifbuggion:

1. Direct learning about foreign technological knowledge.

153 A good example ofeverseengineering was the Cold war. Even though the technology spillover between the democratic

world and the Soviet bloc was minimal, reverse engineering helped both blocks to catch up with the technology of the.other bl

154 Professor Storper, lecturdtes GY409L.ondon School of Economicg2008
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2. Employing specialized and advanced intermediate products that have been

invented abroad.

Social returns of technology diffusion are higdcholars offerstrategies leadg to
better technology transfér Keller (2001)discusses the concept and empirical importance of
international technology diffusion from the point of view of recent work on endogenous
technological change. Sometimes the reason for productivity increases purely domestic
activities, such as the learning effects resulting from cumulative production for domestic
demand. However, productivity also increases due to learning through the interaction between
foreign and domestic firnss.

Therefore when we speak about technology diffusion we have take into account the
importance of government. The government can support research, education and innovation.
The government has been active their core competencies by outsourcing certain activities
their core competencies by outsourcing certain activitiEsephStiglitz often uses the

example of the first telegraph line in the US between Baltimore and Washington in 1840s and

the example of the Internet, both owing its origin effectively to the goverr115r7r.ldVIUch of
the technologies that increase the viming of the countries are based in ideas that have been

originally produced by governmestpported research.

What should the government or international institutions do to achieve converge of
technologylevel rather than divergence across regions? The government can and should
support new technologies. Howevdipw does the government know that are the new
technologies? What technologies are to be supported and what are not to be supported?
Should the geernment pick up winners on the market? Stiglitz even argues that all industrial
policies are in fact technology policies. The reasons that are quoted by scholars who support
government involvement in the technology development is: information asymmiztygr$®
do not possess all the information to create new technologies. The heated debate about

whetherit makes a differenctr a country tamicrochips or potato chips did not reach a clear

155 For six principal points linked with strategies that could lead to better technology policy are summarised in Stiglitz (2003a
pp. 911).

156Keller (2001, p.3)

157 For example Stiglitz (2003b, p.7).
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outcome: According to Professor Mike Baskin it does not makerdifte@svhethera country
produces micrechips or potatechips, while Stiglitz argues that it matters what a country
produces. On the other hand, Stiglitz argues that it matters and that the government should do
a certain planning in industrial policies. 8rfe is common agreement that the government
should support basic research. The consensus on the support of applied research is not so
widespread. Stiglitz argues that government should support even applied R&D. TRIPS (Trade
related intellectual property ghts) give a monopolistic power over a certain idea. Any
monopoly results in inefficiencies. Stighitz argues that:

AThe reason we do it i soffstTiherd maype advamthgee ve t
by accepting the loss of static efficiency in orttehave enhanced incentives for innovation.

We recognize that there is a trad# between shontun and longrun concerns. But we have
to recognize that intellectual property righ

3.13. Conclusion

In the pastit was thought it is capital that developing countries lack to catch up with
developed countries. However, it is more recognised that what separates developed from less
developed countries is also a gap bothinformation and in technology.From the
perspective of partialhcodified knowledge, it appears that not only passive spillovers
(embodied technology in intermediate goods), but also active spillovers are linked to the

patterns of international economic activity, instead of being uniformly dis&tb (or

distributable) throughout the world Overall, the speed of changes that we can see today will
be affected by the current economic crisis, but neither globalisation nor the advances in new

technologies will be stopped. It will still lead to molexible and innovative technology.

The unequal distribution of technology does not necessary mean that the world is
worse off. One of the advantages of the unequal techna@adyinformationlevels is the
concept of disruptive innovatiors reverseengireering Trade, technological innovations,
information are increasingly important and are transforming the global economy. The
internationaldiffusion of technologyand informationis a major determinant of per capita
income in the world. International eaomic activity is therefore important not only because

of trade itself but also because of the transfer of technologies throughout the world. For

158 Stiglitz (2003a, p.3)

159Keller (2001, p.7)
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developing countries, learning through this international economic activity leads to greater
adoption of technlogy from abroad and consequently to higher income per capita. The
conclusion is that current level of globalisation is affecting the level of technology more then
ever before. However, in general we o see technologgnd informationconvergence as
predicted by several theoretical modelSherefore, information asymmetry remains an
important factor in the economyhere is a significant role of the multinational companies in
technology convergence. The role of government is more limited but there sloldds
regulation from the developed countries if the desire is to achieve techrarldggformation

convergence.
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3.15. Annex

3.15.1. The Solow growth model
The production function in the Solow model takes the form
Y(t) = F(K(t), At)L()), @

where Y (output), capital (K), labour (L), knowledge/effectiveness of labouf°(A)
and t denotes timg.

Solow expects that labour and knowledge grow at constant rates
L(t) = nL(t) 2)

At) = gA) 3

where n and g are exogenous paraméters

3.15.2R&D models

R&D models were developed by P. Romer (1990), Grossman and Helpman (1991) and
Aghion and Howitt (1992). The production of new ideas in these models depends on the

guantities of capital and labour engaged in research and on the level of technology:

A=G(aK(t),a, L(t), A1) )

In our case we will assume CobBlmuglass production function:

160For our purpose we will treat A(t) as knowledge as we try to explain the convergence of technology levels in diffent parts

the globe.

1611t becomes clear that time enters the production function indirectly thrud;, and A. Moreover output changes over time
only if inputs change. If there is technological progress, the amount of output increases only of the amount of knowtzdgees.i Finally
A and L enter the production function multiplicatively. AL idled the effective labour. Technological progress that enters via this effective

labour is called labosaugmenting, or Harredeutral.

()
162 A dot over a variable denotes a derivative with respect to time (f.e._ dt - This and equations (2) and (3)imply
that A and L growth exponentially. This is arguable. L does not grow exponentially in reality (especially in developézsgoltrether A
grows exponentially is unclear. | suppose that A might have grown exponentially in the last 200 years. EBpeeialytion caused the
exponential growth over past 50 years. Whether it will continue to grow in this pace is in jeopardy. Moreover, the Seloexpects

constant n and g (constant population growth and technological progress.).
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At) = Bla, K(0)][a, LE)]° At)? (6),

where B is a shift parametey2 0, g2 0. Therefore we have two endogenous

variables K (as in the Solow modelcaA. Because we might be able to see the result of
convergence or divergence of output, we might make a conclusion about the convergence or
divergence in the level of technology using these growth models. We rearrange th&*model
and get finally get the @xession for the growth rate of A (technology):

ga(t) = C,K () L(t)? At)"* )

3.15.3. Assumptions about parameters

Now, we have to make the assumption about the parameters. The question is how

increases in technologyA() affect the production of new technology (A). ¢f=1, Ais
proportional to A, ifg >1 increase in A leads to higher production of new technology and
vice vers®*’. We expect thaty >1 in developing countries angt<1 in developed countries

The degree of returns to scale to K and A in technology productidntig . Therefore the

key determinant of the globalised economy is hbw g compares with 1.

Finally, 1 would like to show that th&olow residualcaptures the technological
progress in the model:

Y(t) L) _ a, (t)eK(t) _Log, R(t) (4),

Y(t) L(t) ¢KO LMY

163For all the stps see Romer (2001, p480)

164To put in economic terms, there are increasing returns to sc@e)f]_
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where a, (t) is the elasticity of output to capit&P, R(t) isthe Solow residualvhich

captures all sources of growth other than contribution of capital accumulation via its private

return. The growth levels are inversely related t initial income.

2, (1) =2 O RO
168n general for a variable X: Y(t) HX (t)
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4.BankingCeechi Repsbludg case

4.1 Introduction®’

In the times of the biggestfancial crisis since the Great Depression, the research and
empirics on credit markets becomes much more important than ever. Bagemtchanges in
the economic system, ig necessary to rewrite econonéxtbooksandto makethe attempt to
understandmodern economy better. Muchs being changedin terms of newfinancial
supervision andegulation Banksare beng reorganizedand systemic risk will have to be
examined in a keer way central banks will need to adjust their polici€sar the deeper
undestanding of theeconomic system and its relationshifts,is useful to examine the
monetarytransmission mechanism from reew perspective. One option is to use Joseph
Stiglitz and Br uc e forGwreew aconarmighdaasignf corecemeny the k
monetary policythey have developed he reason why | use this paradigm is that it offers a
unique perspective on the banking system. Instead of focusing primarily on the role of interest
rate and money supply, this paradigm stresses the role of credé ectmomy. Therefore,
the main aim ofhis paradigms to deepen the existing knowledge about transmission of the

interest rate paghirough by focusing on thaeditside of the economy.

Thus, understandintipe forces inside the bladdox of the transm&on mechanism is
important for effective implementation of monetary polichisicr edit channel 0
policy is linked with the funding of the businesses. Monetary policy shocks have
disproportionally large effects on business funding throughnt@shanismThe traditional
supply side of the credit mark¢te. bank} is also influenced by its expectations of the
evolution of credit demand and the ability of borrowers to repay their obligations. Financial
stabilty thus plays an important role atice current financial instability on world markets
leacs to a decrease in bank lending to ficmBherefore it influences the transmission

mechanism.

166 The author would like to thank doc. Pavel Mertlik and doc. Jiri Hnilica and for their valuable comments on this thesis

167 Previous version of Chapter 4 of this thesis was submitted at the Charles University in June 2009
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While several studies deal with the macroeconomic impact of interest(iKaés &
Saarenheimo, 1998phere is still insufficient research on the microeconomic |évetporate
investment dynamics in the Czech context have been testedly& Svejnar,(2002)and
Filer, Hajkova, & Hanousek2004) Pruteanu(2004)tried to find outwhether banks credit
rationed Czech enterprises during 108002. More recentlyHorvath (2006) examined a
panel of Czech firms, finding evidence that balance sheet indicators matter for the interest rate
charged by banks on firmBenito & Whitley (2003) examine this problem in the context of
the UK.

In this essay] will try to link the StiglitzGreenwald theory oéredit rationing using
microeconomidCEE bankingdata over years 200and 2009. It is of a big interest to test the
behaviour of banks, firms, and households in the recession tifFms.the deepe
understanding of the credit side of the banking system it is however necessary to analyse
banks from a more detailed perspective. Therefore, a significant part of the thesis is focused
on the microeconomic analysis osfanalyssitime r ci al
allows finding the reasonsiow did the banks change their behaviour, their approach to
clients, businesses when supplying creditsl what measures have they taken to cope with
the crisis | also analyse various steps that the banks toadketl with the financial crisis.

While the crisis started as primarily financial, it was due to this information
asymmetry/uncertainty (when banks could not screen and understand their clients properly)

that this financial crisis turned into an economie ol he thesis is divided into to subparts.

The first one describes the Greenw8&lifjlitz monetary paradigm and analyses it with respect

to Czech microeconomic data. The second part extends this analysis and focuses on the
balance sheet development anddit behaviour of five biggest banking groups in the Central

and Eastern Europ@he resultof this thesiscame | p t o under stand banks
clients, the monetary transmission mechanism, and the behaviour of tHegbayktemin

general.

4.2 Newparadigm in monetary economics

Togethe with Bruce GreenwaldJosephStiglitz is the author of fundamentally new

approach to monetanyolicy based on information asymme'fy Contrary to the prevailing

168The theory is summarised in the book Towards a New Paradigm in Monetary Ecof®tigiitz & Greenwald, 2003)
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theory of monetary economicthis newapproachdoes ot emphasizeéhe role of money in
transactions but moreroadly,it stresseshe role of credit ineconomictransactiog™®. This
paradigmworks withthe supply and demand of loanable fuads it tries to understand how
banks and other institutions the econany use information to assess the ability to repay the
loan Ther aim is to understandow banks and other institutions in the economy transform
the information to evaluate thereditability. The theory explains factors loéndng the
willingness and ability of banks to provide loaitsalsotries to understand the link between
the credit in the economgnd variations ¢ outpu; the theorydescribes the implications for
the economic policy. Moreover, the theory analyses how thegds in the econoniy for
example the changes linked with thecalledNew economy will influence the structure of
the systemandits stability. Authors describeonditionsunder whichmonetary policy on its
own is not effective in bringing the econorback to the state of full employmenthey
predictthat in the future, this situation will be even more comnidrat is why this theory is

of an interest in recent timedlowadays, bnks increase their credit rationjnthey face
higher information asymntiey and therefore decrease loans, which has an effect on the real

economy

Investmentsand inventoriesre the core movemf output changes in the reaction to
the monetary policy. Stiglitand Greenwald in contrastto the theory of real business cycles
T believethat money(at least in the short rifi play a big role in the economyheyas well
as monetaristsput money in thecentre of the economic activityHowever, Stiglitz and
Greenwald(2003) argue that the classical theory of transaction demand cannot sufficiently
explainthe importance ofmoney. Theyi to the contrary say thatthe key for understanding
of the monetary economics is the demand and supply of loanable flimdsdemand and
supply of funds idinked with information asymmetry and the role of banks. The loanable
fund marketis not identical tamarkets with ordinary commaodities. The critical point is that
some loans on the loanable fund market will notdped. The central role of the bank then is
to realise which applier for a loan wildefault. Stiglitz and Greenwaldargue that the

institutional structure of the banking system shouldreésearched more thoroughly when the

1691t should benoted that their paradigm is close to pEsynesian approach to the nature of mo¢idegrtlik, 2009) In the post
Keynesian theory, the source of money is created by demand of businessmen. Loans create deposits and atepeser@s. Central
bank plays two roles: lender of last resort and inflation supervisor. Crediting by commercial banks and their credit pasid¢elynesian

economics is considered as credit rationing.
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monetary policyis applied. Moreover, there amdifferences betweeirthe ability of the
monetary policy to perform well in various countraasl these difference®uld be explained

with different institutional structure of the banking sectdhe whole StiglitzGreenwald
theory emphasises the role of institutions in the economy and it is thus a contribution to the

institutional economics’.

4.3 Banking system

Banks hol d a <central p 0 s iThey flfl impartanh i n t o
transformation functionand other elemeaty services for market participants. The banking
business can principally be divided inietail, Wholesale and Private Bankingsegments.
These segments address the specific needs of different customer groupsprBaickes on
balancesheet productsud as loans and deposits and a range of additional services, such as
transaction processing or advisory services. Some banks provideothglete range of
products for allsegments others focus on selected product and/or customer segments
Products and seices are exchanged for monagd kanks are intermediaries in this cycle of
monetarytransactions. Bankprocess payments and provide a balance between investment
and financing needs. Banks are service provideéngy produce bankingervices, whicthey
sell to market participantsheir core business is to collect deposits and to transform them into

the real economy.

Therehave beermertain trendsn the banking industry @r past yearsRetail banking
is the mass business of bardtsracterized by high product and service standardization and
limited advisory. Financially better off individuals and larger corporations requoee
customized productand advisé and they are able to pay for Additionally to theirbasic
elementay functionsi transforming durability ofssets, exchanging currency, taking deposits
and granting financing banks have four very important transformation functions. Only by
transforming volumes, maturities, risk and information, banksféih the nees of different

market participants with respect to depositing/investing and financing.

Accounts of banks are quite different from financial statements of compiaormas

ot her i ndustries. A bankds bal anc essashave t sho

170 Therefore, it is difficult to attach Josephidlitz to one single economic school. Generally, he stands between new

institutional and new Keynesian economics
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to be backed by certain amounts of equsinks have no turnovértheir revenue is the sum

of net interest income, net fee income, net trading income and net other operating income.
Banks provide loan and depopitoducts, whicltihey take onheir own balance sheetBhere

are oftbalance items such as derivatives, guarantees that play a significant role in-the risk
management of banks. Additionally, banks also provide offalancesheet services
(processing, advising, etc.) in the areas oflieg, depositing and transacting. The income of
banks typically consists of interest income generated frorbatancesheet products and
commission income from servicé's For all these differences, information asymmetry is a
crucial phenomenon in banking.

Money market

State

adwsory sEnices alviEory zenices

repayiment
loans | and interest
saning and loan

repayiments
, lnahs R and interst
Corporations 2y EULIENBGIT IR D..tc households
repEyEt lnans
and intetest irterest
aduizony
TErET
intermedary | | fees

WIEE

iz=sue of secyrities buving of secyrties

Interaction

Figure 1. Credit institutions and their role in the economy. Source: Deutsche Bank, Roland Berger Strategy
Consultants

171Source: Roland Berger Strategy Consultants



Page B4

CORE TRANSFORMATION FUNCTIONS OF BANKS

Volume Maturity Risk Transformation
transformation transformation transformation of information
Deposit needs and  Diverging needs o Risks,e.g. loan requirements
|l oan neec parties about the default risks are Providing market
meet (typically maturity of diversified and participants with
small household contracts (typically spread over a large  information (e.g.
deposits and largel shortterm deposits number of informing them abou
loans) and long term depositors funding needs and
loans) possibilities)

ELEMENTARY FUNCTIONS
Transportation function i moving liquid assets and liabilities between participant
(e.g. money transfers)
Exchange functioni mainly currency exchange; exchange of different asset classes
Deposit functioni safekeeping of valuable assets and liquid assets
Financing function i providing market participants with means of financing and li
assets

Figure 2. Core and elementary functions of banks in modern economy. Source: Deutsche Bank, Roland Berger
Strategy Consultants

4.4, Credit rationing

The key to understanding thHeehaviour of bankss to understandhe supply of
loanable funds (credit availability)n this part of the thesis, | follow the work of Joseph
Stiglitz and Bruce Greenwaldn the StiglitzGreenwald model, dnks areconsidered to
berisk averse. Stiglitz and GreenwdRD03, p. 44)justify this assumption that banks face
limits on their ability to diversify and divest risks, e.g. they are equity constrdnech k 6 s r i s k

aver® behaviour has implications which depart from the standard neoclassical assumptions

Generally, there arseveralmotives for holding moneyKeynes mentioned three
Precautionar, speculative, and transaction motividowever monetary authorities can
influence money supply only via narrower aggregates, such as M1, Niteover, he
velocity of money has changed dramatically over past twenty yaaistherelationship
between money and income has not been stable rec€hdychanges were dramatic dgyin

therecent financial crisis as well and also because the information asymmetry.

172 One of them is perfect riskharing. In a complete market with perfect information and witBolstency constraint, risks are

effectively spread throughout the economy and banks act imeiskcal manner.
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Motives for
holding money

Precautionary Speculative Transactions

Figure 3: Motives for holding money according to Keynes. Source: Stiglitz and Greenwald (2003)

Joseph Stiglitzogether withAndrew Weispioneeredhe creditrationingconcept In
1981 they published a paper concerning the unwillingoéssnksto lend even though they
have sufficient funds and the demand for losnkigher tharequal the supply of loans. The
explanations that further increasefo | endi ng woul d de cStighitaasé b ank
Greenwald focus their attention on demand depo$ie precondition for the theory of
creditrationing is the imperfection of capital markets. Information asymmetries) that a
bank might behave in a different waythan thestandard economiosould predict. Standard
neoclassicakeconomics says that when there is an excess of demand for credit then the
unsatisfied applier for the credit will ask for a higher interestPa@nd the equilibrium on
the loaamarket will be achieved. Howevea bark that maximiseshe expected return might
refuse to provide such an applier with a loan as the applier is signalisingahie is willing
to accept a higher interest ratde is more vulnerable to defaulthe central determinant of
the economic activity is the albyt and willingness to bear the risk linked with the provision
of loans. Interest rate is not like a conventional price. It is a promise to pay an amount in the
future. As there is no simple relationship between the interest rate and the performance of the

economythe balance sheet of titemmecial banks has to be analysed thoroughly

Financialdevelopmenteads to changes irthe financial system. A wefunctioning
financial sector provides funds to borrowers (househdilass, and governments) who &
productive investment opportunities. As discussed in MiskR003) financial systems do
not usually operate as desired because lenders confront problems of asymmetric information;
lender knows less about the pactilar project than theborrower does Asymmetric

information can lead to adverse selection and moral hazard. Adverse selection means that

173To borrow for higher interest, respectively
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low-quality borrowers are the ones more likely to seek out funds in the marketyuadity
borrowers are the ones ¢esoncerned about paying back a loan. As argued by Stiglitz and
Weiss(1981) adverse selection might lead to credit rationing, in the sense that lenders are not
willing to lend even at high interest rates; lenderdizeghat lowquality borrowers are the

ones most attracted to high rates. Moral hazard means that, after obtaining the funds,
borrowers have incentives to take risky positions or to use the funds in certain ways that are
not beneficial to lenders. Thuspioowers can obtain large gains if their bets pay off and can
default otherwise.

The core of the worlon monetary policy by Stiglitz an@reenwald is that monetary
institutions and policy have important real effects but for reasons different from thtse of
standard theofyf. Stiglitz and Greenwald argtiethat interest rate is not the opportunity cost
of a large fraction of the money supply and this fraction seems to be increasing over time.
One of crucial distinction ofthis Stiglitz-Greenwald monetarytheory is therefore the
significance of information in credit. As Stiglitz and Greenw@@03, p. 11)note, a central
feature of the ArronDebreu model of markets is the anonymous nature of markets. Supply
and cemand is entirely anonymous. However, credit is very different. The terms on which
credit will be supplied will depend on judgments about the likelihood that the loan will be
repaid. Credit is individual and the information relevant for providing the tcieciighly

specific’.

4.5 Financial crisis

Recent ihancial crisis hadad large effects on the real econoi@y the othehand,it
offered a unique chance to study economic theories and their validity in times of economic
recession It is natural to ask whber aggregate fluctuations can be understood using a
Walrasian model (a competitive model without any externalities, asymmetric information,
missing markets, or other imperfections). StiglBreenwald offer approach that is more

realistic.

174 (Stiglitz & Greenwald, 2003, p. 10)
175(Stiglitz & Greenwald, 2003)

176 For example, a lender who has dealt with a particular borrower for a long time possesses tacit information about the borrower

Such a borrower might then face a lower interest rate.
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The economicrisis started in Gober 20@ with the turmoil on the financial markets.
Since then, ihancial markets have become extremely correlated Kgpee 7). Central and
Eastern Europe was hi#ioon Intuitively, Czech mterest rate was affected with tfieancial
crisis. As the economy enters a recession, both the aggregate demand and aggregate supply
curves contract. The effect on the price level is not ¢eseFigure4). However, over time,

inflation disappears and deflation can becantéreat to the economy.

P

Aggregate
supply

Aggregate
demand

Q

Figure 4: Effect of recession on agggate demand and supply curves. Source: Stiglitz and Greenwald (2003)

The financial crisis threatens credit availability to both big and small businesses due to
higher uncertainty on the market, incomplete transmission mechaaigrinformation
asymmetry (credit rationing). During crisis, confidence decreases, screening of credit
applicants by banks increases, ldegnm interest rates riseromFigure6 we can cleayl see
that the transmission mechanism is not perfect in the Czech Repiddich central bank was
steadily decreasing interest rat€sg(re5); on the other hand, some lotgym interest rates

increased as a consequence of higher credit rationing.
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Figure 6: Czech market interest rateSource: CNB
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1%, 2007=100%). Source: yahoo.finance.comut hor 6s cal cul ati ons

Recession has two consequences. First, the number of good opportunitigkigais
intuitive. As demand slumps, theere fewer opportunities, fewegood investments that
would be recovered with the sanmeernalrate of return (RR). Moreover investorshave less
cashand thudess credit is availabl@ herefore there is lower general demand. On the other
hand, several good investment opportunities become cheaper and can be bought for very low
price FromFigure 7, we can clearly see that the CEE average stock index outperformed all
three important indices (London FTSE, Frankfurt DAX and New York Dow Jones) during
some periods before the Lebm fall, while extremely underperforming after the fall.
Therefore, the uncertaintin the CEE region was extreme and one of the reasons was large

information asymmetry.
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Return to
borrower Safe project

Risky project
in normal times

Risky project
in recession

-

rf r Interest rate charged
normal  recession

Figure 8: The dfect of arecession on real lending integt rates.Source: Stiglitz and Greenwald (2003, p.32)

While standard theories predict that interest rate should fall in a recession, credit
rationing theories explain why the real lending interest rate may well increase (see the move
from r*normait0 Mrecessionin  Figure 8). r* is the highest rate the lender can charge without the
borrowerswitchingt o t he ri sky project. Lendéeasafs expe

project than with the risky one.

In theory, vhen there is an excess demand for credit, an unsatisfied borrower might
offer the bank a higher interest rate. The bank would refuse a customer who offers this higher
interest rate reasoning a bad rigls. the economy goes into boom, the returns to all projects
may increase, real interest rate should rise. However, in some tbasesal interest rate
moves countecyclically rather tharcyclically. Stiglitz and Weisg(1981) have shown that
there may be instances where the entreprene.il
safe projects in booms, so the bankds opti me

maximised actually fall$’ (See Figure 8). From the real interest rate dat@gure9), we can

177 And thus the market equilibrium interest rate charged to borrowers actually falls
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see that this theory holdReal interest raté&$ to newly extended loans increas®dhen the
economy is credit rationed, it is tlyiantity of loans,not just the interest rate chadthat

matters.

It is important to note thathe PRIBOR rateis only a quotation. Real interest rates
might looki especially during recession times of economic uncertairdifferent. During
the peak of financial crisis (after Lehman Brothditled for bankruptcy protectionn
September 2008)there were significant mailips to the quoted Czech interest rates.
Moreover, certain longerm interest rates (e.g. 1Y PRIBOR) are rather virtual numbers. They
are quoted but no bank would lend for this long. Tikeal period for these loans is 14 days
(maximum 3 months). Therefore, the picture is distracted by uncertainty. At this plant (
2010 there is already enough liquidity on the Czech market (in contrast to the aftermath of
the fall of Lehman BrothersHowever, this liquidity is short. Households haesenshifting
their deposits from fixed accounts to savings accounts in reaction to unce(bdertjik,
2009)

| x

R S R TV S B
1

12/081/09 2 3 4 5 6 7 8 g 10 11 12

= 2\W PRIBOR — Newly extended loans
1Y PRIBOR =—Time deposits

Figure 9: Ex ante real interest ratefn the Czech Republic. Source: Czech National Banifiation Report 2010

From Figure 9 we can see that the interest rate on the new extended loans dramatically
increased during 2009, which is in line with the Stig@reenwald theoryThe real interest

rate charged may increase and decrease with chaagampmiccircumstances. With credit

178Ex ante real interest rates: nominal interest rates on loans are deflated by the industrial producer price inflatied foyecast
the CNB; nominal interest rates on deisind PRIBOR rates are deflated by the consumer price inflation expected by financial market

analysis (Source: CNB Inflation report)
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rationing, theequilibrium interest rate (the rate whiaimaximisesexpected returns for the
lender)is below the level at which the demand for loanagjeals the sypy. A leftward shift

in the supply curve for loanable funds leads to less lending but no change in the interest rate.
The extenof creditrationingis increased. That is because expected reagnsllydecrease

when the interest rate exceeds r*, themy of loanable funds decreasgseeFigure 20).

From Figure9 we can clearly see that while both PRIBOR rates were gradually decreasing,
the interest rate on newly extended loans increases confirming higher risk premium for these
loans (andmplicitly confirming higher uncertainty and information asymmetry).

The sinplest adverse selection model of credit rationing would argue(délsatiming
only two types of borrowers) the
osafero borrower s dr olpgureldt so éhat if thenlender eharges r at e
more than r*, he gets only the riskier, lower expected return borrowers. Hence, r* is the
interest rate charged by the lender. If worsening economic conditions (suble 2008
financial crisis) imply that the safe Wowver actually drops out of the market (decrease in the
demand for loans) at a lower rate than before, the lenders might lower the real interest rate
chargedln the adverse incentive model, in with the riskier project becomes more attractive at
higher inerest rate. Higher interest rates reduce the expected return to the investor on a riskier
project by less simply because that there is a lower probalbiityshe will actually pay the
higher interest rate (higher probability of default). If an econonawrdurn lowers the
expected return to the riskier project more tharstie project, then the critical interest rate at
which borrowers switch is increased. Hence, lenders may increase the interest rate charged

without worrying of a switch to greater risking (sed-igure8).

These two effects go against each othénder different circumstances, different
effects might prevail. However, there is in general a syate force that leads to the increase
of real interest rate charged as the economy goes to a recession. This hypothesis is confirmed
when we look afFigure 9 There was a sharp increasedmechreal interest rates after the

collapse of Lehman Brothéfsin September 2008 and the start of the worldwide financial

179 Lehman Brothers Holdings Inc. was a glofiaéncialservicedirm that, until declarindankruptcyin 2008, did business
in investment bankingequityandfixed-incomesalesresearclandtrading investment managemertrivate equity andprivate bankingOn
September 15, 2008, the firm filed fGhapter 1Dbankruptcy protectiofollowing the massive exodus of most of its employees and clients,
drastic losses in its stock, and devaluation of its assets by credit rating agenci@mdrhwrked the largestankruptcyin U.S. history.The

following day, the BritistbankBarclaysannounced its agreement to purchase, subject to regulatory approval, Lenman's North American
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crisis. On the other hand, the real interest rate has decreased at the first half of 2009 signalling

an increase in confidence on the market.

Interest rate respects the probability of repaymenthef lban. In the crisis, the
probability of default decreases and interest rate rise&igure 14, we can see a steady
increase especially since summer 2007. On the other hand, there has been a decrease in the
first half of 2009 with the exception of longrm fixation loansWhile loans to businesses
do not confirm that the decrease of loan pravisivould be caused by supply of loans (i.e.
significantly higher restriction of banks to borrowers), the situation on the household market
looks different. There has been a significant decrease in the provision of loans to the
household sector (séegure 18), we might believe that in this sector the decrease in supply
was actually bigger than the decrease in the demand for loans, confirming the- Stiglitz
Greenwald thexy of credit rationing.

It is necessary to note that in reality, the client can seldom offer the bank the interest
rate. It is the bank that screens the client, analyses his financial history, his business plan, and
potential of the whole business indystBank therefore offers the interest rate without any
discussion with the client. The only exception might be a restructuralisation of claims. If a
firm is unable to repay its debt on time but it has a positive belief about future income
streams, it mighbffer the bank a higher interest rate for this delay in repayment. However,
for a new client the bank typically an interest rate on his loan without any discussion with the
client (Mertlik, 2009)

4.6 Loanable funds

The loanablefunds theory was first developed by Robertgoim the 1920s. Irhis
model, the interest rate is determined as the intersection of a downward sloping demand and
upwardsloping supply curve of funds e Figure10). There is no money illusion and both
demand and supply depend on real interest rates. As the economy moves into recession, the
demand curve (derived from the demand for investment goodty shithe left, while the

supply of funds (from savings) also shifts to the left (sgsifall in response to decreasing

investmentbanking and trading divisions along with Kew York headquarters building. On September 20, 2008, a revised version of that

agreement was approved by Judge James Peck.

180(Robertson, 1922)
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income). However, the decrease in demand is usually bigger and there is decrease in real
interestrate, whichsupports investment.

Supply of
loanahle
funds

\ Demand for

loanahle fimds

r*

L* L

Figure 10: Loanable funds model, no credit rationing. Source: Stiglitz, Greenwald (2003)

On the other hands describedyhat matters is not just a supply of sawdhgt alsoa
supply of credit. Financial institutiorieereforeplay a pivotal role in determining the supply
of credit. There are large changes in the supply of credit over the business cyElg\se@
and Figure 12). The decrease in the supply in recession may outpace the decrease in the
demand for funds. So that even if interest rates wleterminedby the intersection of the

supply and damand for funds, the real interest rate facing borrowers could rise.

The demand for loans might be approxindatgth fixed capital formationCzech data
suggest that fixed capital formatibias been steadily decelerating since the beginning of 2007
(seeFigurell); after September 2008 the deceleration was significant. Therefore, demand for
loans has been decreasing over most of 2008 in the Czech Republic. Whetugply of
fundsof was decreasing is arguabldowever, nterviews with businesspersons confirm that
bankswere stricter in their lending, which would confirm the theory of credit rationing in
recession. Even though there has been decline of loanki{gge 11, Figure12, andFigure
18), the decline is dven mostly by demand rather thaupply. We can guess this from
barriers toeconomicgrowth (sed-igure13). Growth in investment demand slowed noticeably
in 2008. The main factors behind this weakening is decreased demarkeg(sexls). It is
difficult to say to which extent the amount of loans is influenced by demand or by supply.

However, it is clear that there has been a move towards higieémess in loan provision.
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In the Czech Republign average?/3 of loans are sheterm loans (up to 3 months).
These loans finance mostly inventories. During recent economic slowdown, firms have lower
requirements to finance their working capital.eféforei counter intuitivelyi banks have
problems with finding a client (business) who would need a loan (to finance his inventories).
Financing of investment has decelerated. Most of investment projects, which have already
been started are financed amdl be finished. On the other hand, certain products (such as
credit lines) are not used by clients. Alternatively, a client has an open credit line at the bank
but does not use. This creates certain obstacles for a goettaiskgement of the bank (as
credit line is an offbalance item{Mertlik, 2009)
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mmm Other buildings and structures
mm Dwellings
I Transport equipment
mmm Other machinery and equipment
mm Cultivated assets

Figure 11: Fixed capital formation. Source: CNB Inflation Repor20101

The downward trend in investment activity continued into 2009 ¢@a&firming the

impact of the crisis on investment despite fiscal and monetary stimuli in the economy.

4.7 GDP fluctuations

Econoic fuctuations in general are distributed very unevenly over the component of
output. Inventories are the first to baffected in recessiong. Even though inventories
generally account only for a small fraction of GDP, its fluctuations account for almost one

third of the shortfall in growth relative to normal recessions. Inventory accumulation is on

1811t is important to note that inventories are also the most difficult to be mezhsbeveral corrections take place until Czech
Statistical Office publishes the final results (Mertlik 2009).
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average large and positive in peaks, andelangd negative at trougfRomer, 2001, p. 148)
In thestandardsDP equation

(2) GDP=C+1 +G+NX,

consumption, government expenditure, and net exports are relatively stableme
Investmentplay the biggest role inutput variationsResidential investment (housingnd
nonresidential fixed investment (business investment other than inventories) also generally
account for disproportionate shares of output fluctuatiomshe Czech dataye cannot see
the deceleratin gross fixed capital formation until th& quarter of 200§Figure 11) but in
the 4" quarter of 2008 thegrowth reached 0%. Gross value added formation weakened
noticeably in most branches at the end of 2008aftbe predicted that data for 2009 would
be even much worsm this respect Government expenditure remained relatively stable.
However, we might expect significant decrease in governsmandingas theCzech budget
is approaching a difficult situati¥i The downward trend in orders in industry accelerated
sharply inlast quarter o008 Economic growth slowed in 2008nd the main driver of
economic growth was household consumption expenditdmeseholdconsumption growth

rose slightlyat the end 02008 Business confidence remains low

Even though there has been a steady growth of monetary supply (M2 growth
fluctuated around 8% over past year), there has been a significant delay in the transmission
mechanism. Over time, however interest rates on some depositd.dalis for house
purchase rose more slowly than consumer credit for the first time in sixige2098 New
loans to households decreased. The interest rate on large loansfieancral corporations
fell. From thisrespect,Czech data only confirm the empirical research of the behaviour of
output componentsin recessionsThe empirical testing byRomer, 2001)suggests that
consumer purchases of ndaorable goods and services are relatively stable. This is in
contradiction to the Czech dataggregated Czech data suggest timiseholds are reducing

their expenditure on serviceser time(CNB, 2010)

182 There will have to be a significant change in the Czech public budget structure, planning, and consolidation of Czech public

budgets is necessain the near future.
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Figure 12: Newly extended loans. Source: CNB Inflation Rep@@10 |
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Figure 13 Barriers to growth on the Czech market. Source: CNB Inflation Rep@@10 I, Czech Statistical

Office

Figure13on the other hand suggests that for business in the Czech Republic, financial
constraints do not represent a significant barrier to growth. Financing has been a problem in

the first half of 209, however since 2008, the largest obstacle for business growth is the

insufficient demandThis casts some doubts to the credit rationing theory.
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Figure 14: Interest rates on lending for house purchase, Czech data. SourceB@Nlation Report 2010 I,
Czech Statistical Office

The

d ecr e as sconfilence might leamite the decrease of demand for

loans. Consumers feel less certain, they are not willing to consume as much as before which

further lead to economic downtur The demand for loans is affectddoreover, there is

credit rationing from the househedide of the economy as well. Even though some banks

offer high real interest rates, households and firms do not deposit their cash. The reason is

again uncertaintyand low confidence in the economy (deigure 7). This leads to lower
guantity of loanable funddviertlik, 2009)
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Figure 16: Indicator of development in the industry. Czech data. Source: CNB Inflation Re26it0 |
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Figure 17: Business confidence. Czech data. Source: CNB Inflation Ref2®10 |
When onfidence is decreasing (sEgure 17), it leadsto higher uncertainty. Banks

increaseheir screening and credit rationing becomes regBlasiness confidence in industry

is rising in industry and services
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Figure 18: Loans to households. Czech data. Source: CNB Inflation Re@®10 |
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Figure 19: Loanable funds model with credit rationing. Source: Stiglitz and Greenwald (2003)
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Figure 20: Expected return to banlaccording to Stiglitz, Greenwald (2003)

The interestate, whichmaximizesexpected return to the bank:

(a) there exists an interest rate which maximizesettgectedeturn to the
bank

(b) At i e q wiinteredh rates, tire demand for credita(is) exceeds
supply
Market equilibrium is characterised with credit rationing. That éeihand and

supply curvesntersectat aninterest rate above r*, r* is still the equilibrium interest
rate . Il n r * | | e nd emisédsfFig@e2p)elenderdhave @d u r n
incentive to raise interest rate above r* because doing so would lower their return

(Figure20). In creditmarkets,n general there is more uncenty.
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Figure 23: M1 and M2 (annual percentage changes}zech data. Source: CNB Inflation Report 201

From Figure 23 we can see #t the transmission mechanism in the Czech Republic
does not work well. Since the year 2008 the central bank has tried to support the liquidity on
the market, while increasing the narrow money supply M1, the broader money supply M2

growth gradually decreed to very low levels (as measured by percentage changes).
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4.8 Analysis of the financial crisis impact on major banlks the
CEE

This part of the thesis wilknalyzethe impact of the recent economic development on
the performance of main banks present on @ banking marketwith respect to credit
rationing, information asymmetry, and Stiglitreenwald theoryThe analysifocuse on
most of Central ané&asternEuropean countries, which allows for a deeper understanding of
similarities and differences of various markets and their stage of development, their exposure
to foreigneconomic risk, or theimicroeconomic structur&.he link with the theoretical part
in pat 1 of the thesis comes in the analysis of the development of credit and especially the
CoreTier ratio®® of analysed commercial banks. The reason for this apprisatiat the
monetary transmission mechanism (i.e. the interest rate pass through from the central bank to
the real economy) did not work well during the crisis. Therefore, it was very difficult for the
central banks to react. All central banks decrealsenl interest rates dramatically. However,
commercial interest rates did not decrease, some have even ingieasedure 9 for the
Czech data). To see when and hbw crisis affected the behaviour of commercial banks, | do
a financial analysis of five biggest banking groups in the CEE. The region of Central and
Eastern Europe was chosen on purgassthis region has faced extreme changes over the past

two years.

183 A term used to describe the capital adequacy of a bank. Tier | capital is core capital, this includes equity capital and
disclosed reserves. These requirements exist for the protection of investors who hold an interest inethesebtyginesses. Governing
bodies place reserve requirements upon these institutions based on the premise that stakeholders will still receivaylneitedsipould
insolvency occur. The capital requirement is a bank regulation, which sets a framewbdwobanks and depository institutions must
handle their capital. The categorization of assets and capital is highly standardized so that it can be risk weighteki (seghRéd asset).
Internationally, the Basel Committee on Banking Supervision hoaséite Bank for International Settlements influence each country's
banking capital requirements. In 1988, the Committee decided to introduce a capital measurement system commonly reférecBasch
Accord. This framework is now being replaced by & aad significantly more complex capital adequacy framework commonly known as
Basel Il. While Basel Il significantly alters the calculation of the risk weights, it leaves alone the calculation ofitle Tdap capital ratio
is the percentage of a banlcapital to its riskweighted assets. Weights are defined by-sisksitivity ratios whose calculation is dictated

under the relevant Accord.
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Starting from strong development still in 2007 going through difficult times in the
afterLehman crisis wheninvestors all around the world did not believe in CEE economies
and were withdrawing money to relatively stable period recently when marketslfin
started to distinguish betwegiarticular countriesAll banking groups are convinced that the
CEE region will prove to be the driving economic force in Europe again after the crisis. The
countries of CEE suffered some setbacks in 2008 and 2009 autidedy to have troubles in
2010 as well. Some problems were significantly more severe in some cases than those in
Western European countriddowever,the convergence process that started more than two
decades ago is still far from over. The continuiegadto catch up after about five decades of
communism will ensure that the region again undergoes stronger growth than Western Europe
in the years aheadWhile the recent global economic declimgll likely lead to a new
assessment as to the sustainablell®ef debt, and to a decline in lending activity @EE at
least in the shottterm, we continue to believe tharedit expansion accompanied by leng
term economic growth will prove be a secular growth trend, rather than a process that has

already surpassed its peak.

Therefor e, I present t he a n asheets;i do o f c
comparisons with respect to years 2009 with a focus on all CEE countrigs | also
analyse the behaviour of crucial ratios (ROE, €bex |, andcost/income ratio) and net
profit to show the dramatic changes in the performance leading to stricter loan provision and
its developmentThis part theof analysis is partly an updated version of the project results

worked out for AT Kearney in 200%. All errors are mine.

4.9 Questions and focus

As argued, his thesis analyses the key changes in the CEE banking industry resulting

from the financial crisiend its development on loan provisioB809 was a year of recession

1840nly for Soci ® ® G®n®rale, this country analysis was not pos

185Here,] woul d | i ke to thank my CEMS coll eagues Philipp Heck, J
worked on this Project. This project, however, did not include 2009 data when the impact of the financial crisis wasséblo3his
wasone of the reason why | wanted to analyse the behaviour of commercial banks in this thesis to see the full impactsohtiteterisnk

it with the Greenwalébtilgitz monetary paradigm.
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in Central and Eastern EurdffgPolandexcepted, as it was in Western Europe. Relatively
large differences werdyowever,apparent within the regiorfinancial crisisand the Stiglitz

Greenwald theorgvoke many questions.

What was thempact of the financial crisisn individual banking grnops?
What are thenost significant changebkat banking groups have adopted to
survive?

1 What are theonsequences for particular banking groapd for the market in
general?

When did the crisis hparticular banking groups?

How did variousbanking groupreactto the crisis?

Can we see support of credit rationing and screéning

What is the role of credit mechanism in the economy?

1
1

= =4 8 -8 -2

The thesis focuses on prominent players in the CEE reglmse are KBC, Raiffeisen
International Soc i ®t ® , KB®,nERste aGdroep, UniCreditFor the analysis, annual
reports, semannual and quarterly reports from years 2Q009 were used, moreover several
banking studies and newspaper reports were also analysed to get the full picture of the
development of the commeatibanks behavioud. divide the analysis for every banking
group into six sections: Ownership structure, key ratios (cost/income, ROE, ctfg stck
evolution, net profit, country analysis, and credit analysis. Following this financial analysis,
the comparison links the Stigl#&reenwald theory with the yielded results with the focus on
credit rationing, information asymmetry and signalling. The central bank behawoouhe
macroeconomic development of particular countisedue to limited spaceoh described in
this thesis.However, generally,the behaviour was similar throughout the region, central
banks were dramatically reducing their basic interest rate to support lending and investment in

the regionand states applied certain fiscal meastwesipport aggregate dematid

186 The new CEE notion includes also Austria. In this thdsigll however, stick to the original CEE notion (i.e. only post

communist countries)

187 Core tier is considered as the key measure of solvency position

188In the analysis | have tried to minimize the absolute values and rather to present results in peréeptsgise
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x Raiffeisen
o _ | INTERNATIONAL
4.10. Raiffeisen International Meabar of RIE Groip

Raiffeisen Internationa(RI) is one of the leading banking groups in Central and
Eastern Europe and operates one madthand®@ r eqgi
business outlets. Iteading role is furthermore reflected in the good positioning of its network
banks in their respective markeRaiffeisen entere@€EE region more than 20 years ago by
founding the first subsidiary bank i n Hungart
initially characterized by the establishment of its own banks, acquisitions of existing banks
began to predominate in 2000. To finance its further growth efficiently, Raiffeisen
International went public in April 2005. It issued more shares in the frankesica capital
increase in October 200Raiffeisen International concentrates its activities exclusively on
CEE marketS**°. Raiffeisen International network comprseS banks and other financial
service enterpriseRaiffeisenwasrecognized as "BestBen i n Cent r al and Eas
Interestingly, RI achieved the best year in history in 2008 followed by dramatic decline in
profit in 2009.

4.10.1. Ownership structure (as of March 2010)

Ownership structure of particular subsidiaries varies acOB& countries as
somewhere the subsidiary is-owned with some other institutional investors. The main
shareholder (seEigure 24) of Raiffeisen International is Raiffeisen Zenda | bank ¥st err
(RZB). RZB, established in 1927, is the central institution of the cooperative banking group.
The owners of the Zentralbank aightregional banks (named Raiffeisenlandesbank), which
in turn are owned by some 550 local Raiffeisenbaltks.one of the largest banking groups
in Austria. There are interlinks between the Raiffeisen financial group and the Raiffeisen rural
cooperatives (cooperatives of farmers for agricultural and related products). Raiffeisen
members have considerableergsts in the Austrian economy (construction, media, insurance
etc.). There are no significant ownership interlinks to Raiffeisen organisations in countries

such as Germany or Switzerland, only to those in the east (Raiffeisen International).

189The analysis, numbers, and comparison are due to the most recent information awaiMhie2010

190Information based on Raiffeisen International
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Raiffeisen Inernational, mostly owned by RZB (whose share is 70%), is the company which

operates banking subsidiaries in 15 countries of central and eastern Europe.

RZB has subsidiaries in marG§EE countries, namely Albania, Belarus, Bosnia and
Herzegovina, BulgariaCroatia, Czech Republic, Hungary, Moldova, Poland, Romania,
Russia, Serbia, Slovakia, Slovenia and Ukraine. The shares of theakesonetwork banks
are held by RZB's subsidiary Raiffeisen International Bidolding AG thatis listed on the
Vienna Stok Exchange. Raiffeisen bank has been more successful in Balkan countries
mostly, such as in Serbia Albania, etc., where Raiffeisen bank is one of the biggest banks
operating.No other international bank in the region has a similarly extensive and closely

distribution network

Ownership structure
(31.12.2009)

Raiffeisen Zentralbank Osterreich AG
I Free float-private investors
M Free float-institutional investors

70%

Figure 24: Raiffeisen International ownership structure

4.10.2. Key ratios

Consolidated wn funds amounted tBUR 8.3 bnas of 31 December 20@plus 15%
in comparison to 2008nainly due to a capital increase BfJR 0.6 bn) in the form of
participation rights and an issue of hybrid capital in the amourEUR 650 m (entirely
subscribed by RZB On the other hand, exchange rate movements of currencies, including

especially theRussian rouble, Serbian dinar, Ukrainian hryvnia, and Belarusian rouble, had a
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negative impact on core capitéth 2008, net profit grew by 10%, RGEdecreased by 4pp
but still yielding extraordinary resulttn 2009 there was a dramatic drop in ROE toordc
low 4.2%.

Development of Key Ratios
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ROE 16.6%
| ]a.2%

A, < ..

Cost/Income 54.0%
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I 105

Core Tier 1 8.1%
11%
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Figure 25: Development of Key Ratios Raiffeisen International

From theFigure25 we can se¢hat while the bank was not harshly hit by the crisis in
2008(they achieved the best year ever in 2098ar2009 was difficult. Core Tier 1 ratio was
improved to 11%after the dop in 2008 which is above average. There were several capital

injections and the bank seems to be capitally stable. Owner of Rl Raiffeisen Zentralbank

191 ROE (return on equityi) Return on the total equity including minority interests, i.efiptmefore tax respectively after tax in
relation to weighted average balance sheet equity. Average equity is calculated oremafifpures and does not include current year

profit.
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received EUR 1.75 bn in state capital from AusttiandRZB providel more than half of the
funding for RI. Capital injection allowd it to boost its capital ratido 11% Since the
beginning of 2008, the calculation of capital adequacy has been performed in accordance with
Basel .

Cost cuttinghasalso beenextremely importantleading tocostincome ratio last year
by 1.5 percentage points to 52.5 per c@aist/income ratitnas been steadily decreasing since
2007.In 2008 Cost/Income Ratio improved by 3.6% on the group level in comparison with
the previous year. General administrative expenses increased by 21 per cent. Operating
income increased by 29 per cent in 2008. Again, Hungary the only country showing negative
resut already in 2008.For 2009, this ratio supports the claim that the bank was
correspondingly decreasing costs (which must have been very tough as the income decreased
dramatically as shown)on the overall group level the banking group managed to decrease
cost/income ratio (which is one of thmositive sides of 2009).The decline of general
administrative expenses by 14 per cent in the reporting period was greater than that of
operating income by 11 per cent. That resulted in another improvement in thecoost
ratio”®, a key measure of bank efficiency representing the ratio of operating expenses to

operating income, by 1.5 percentage points from 54.0 to 52.5 per cent.

192 Raiffeisen Internationalas not itself eligible to tap the Austrian government's EUR 100bn banking stability package (no

Austrian banking licence).

193Cost/incomeratid | ndi cator of an enterprisebs cost efficiency based ¢
comparing general administrative expenses (comprising staff expenses and other administrative expenses and depreciatidofaofortisat
tangible and intangible fixed assets) with operating income (net interest income, net commission income, trading Enofit/dksr

operating profit/loss).




















































































































































































