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Pompeu Fabrain Barcelona

Paul Romer’ s paper "Increasing Returns and Long Run Growth" isnow 15 yearsold. This
pathbresking contribution led to a resurgence in research on Economic Growth. The new literature has
made a number of important contributions. One of the main ones, perhaps the main one, isthat it has
shifted the research focus of macroeconomists. From the time Lucas, Barro, Prescott and Sargent led
therational expectationsrevolution until Romer, Barro and Lucas started the new literature on
economic growth, macroeconomidts devoted virtualy zero effort to the study of long-run issues and
they were al doing research on business cycle theory. And, in this sense, the new growth theory
represented a step in the right direction.

The new growth literature has had a smilar impact on macroeconomics classes and textbooks.
Up until 1986, most macroeconomics classes and most macroeconomic textbooks elther relegated
economic growth to play amargind role or they neglected it atogether. Things are very different now.
Modern undergraduate textbooks devote more than athird of their space to economic growth and most
macroeconomic classes (graduate and undergraduate) devote a substantiad amount of timeto this
important subject. Theimpact of these two changes on the training of new young economigisis very

important, and this should be viewed as another contribution of the new economic growth literature.
But the contributions | wish to highlight in this conference are the subgtantial ones: | want to
discuss the most sgnificant ways in which the new economic growth literature has expanded our

understanding of economics.

(1) The Empirical Touch



(A) The Construction of New Data Sets

One of the key differences between the current and old literature is that, this time around, growth
economists have dedt with empirical issues much more serioudy. This has led to the cregtion of a
number of extremey useful data sets. Of course, the Summers and Heston data set tops the list.
Summers and Heston (1988, 1991) constructed national accounts data for a large cross-section of
countries for asubstantia period of time (for some countries, the data starts in 1950, for maost countries
it startsin 1960). The usefulness of this data set isthat, in principle, the datais adjusted for differences
in purchasng power across countries, which alows for strict comparability of levels of GDP a a point
intime. Even though some researchers have complained about the quality of this data s&t, overdl, this
has been one of the main contributions of this literature because it has alowed researchers to confront
their theories with actud data. This was not true the last time growth economics was a popular area of
research in the 1960s (the reason being, perhaps, that they did not have access to the data that we have
today).

But the Summers-Heston data set is not the only data set which has been crested recently.
Barro and Lee (1993), for example, have aso constructed a large number of variables, mainly related
to education and human capitd. This was especidly important because the first generation of
endogenous growth theories emphasized the role of human capita asthe main (or at least one of the
main) engines of growth. Other data sets congtructed recently include socid and political variables
which are especidly useful for one of the most recent lines of research which emphasizesinditutions
(seefor example, Knack and Keefer (1995) or Deininger and Squire (1996) and others.)

(B) Better Relation Between Theory and Empirics

A second important innovation of the new growth literature isthat it has tied empirica studies closer to
the predictions of economic theory. The neoclassicd literature of the 1960s linked theory and evidence



by smply “mentioning” abunch of stylized facts (such the Kador “facts’ 1) and showed that the theory
being proposed was congistent with one, two or perhaps severd of these “facts’.

Today’ s research, on the other hand, tends to derive more precise econometric specifications
and these relationships are taken to the data. The best example can be found in the convergence
literature. Barro and Sdai-Martin (1992) use the Ramsey-Cass-K oopmans (Ramsey (1928), Cass
(1975) and Koopmans (1965)) growth model to derive an econometric equation that relates the growth
of GDP per capitato theinitid level of GDP. Mankiw, Romer and Weil (1992) derive asmilar
equation from the Solow-Swan modd ((Solow (1956) and Swan (1956)). These researchers derived a
relationship of the form:

er=Bo_Blhya+B.hyi*+eg «y

where Yisrer isthe growth rate of per capita GDP for country i betweentimet and time t+T, y,

is per capita GDP for country i a timet and J’: is the steady-state value of per capita GDP for

country i. Theterm e, isan error term. The coefficient is pogtive if the production function is

neoclassicd, and is zero if the production function islinear in capital (which was usudly the casein the
first generation one-sector models of endogenous growth, aso known as“AK” modds?). In particular,
if the production function is Cobb-Douglas with a capita share given by O then, the parameter O (dso

! Some of these facts did not redly come from careful empirica andysis, but were quoted and
used asif they were widdly proved empiricd fects.

? Paul Romer’'s seminal paper (Romer (1986)), is an example of an AK model. See aso
Rebelo (1987), Jones and Manudlli (1990) and Barro (1990).
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known as the speed of convergence) is given by B=(-x) @) ;2 where Oisthe depreciation

rate and n isthe exogenous rate of population growth (notice that, when O=1 , which corresponds to
the AK model, the speed of convergenceis O=0).

My main point is that the modern literature took Eq. (1) as a serious prediction of the theory
and used it asaway to “tet” the new modds of endogenous growth (the AK models, which predict

B=0 ) againg the old neoclassical models (which predict O>0.) Initially, some researchers mistakenly

took EQ. (1) to suggest that neoclassical theory predicted absolute conver gence. That is, if O>0 (that
is, if theworld is best described by the neoclassica modd), then poor countries should be growing
faster than others. And thisiswhy people started running regressions of the type,

Yispr = 0 - by, + 0, )

and tested whether the coefficient & was positive. Notice that if >0 , then poor countries grow

faster than rich ones so that there is conver gence acr oss countries, On the other hand, if 6=0

then there is no relation between the growth rate and the leve of income so the neoclasscd mode was
rgjected in favor of the AK modd of endogenous growth. The main empirica results found were that

theestimated 6§ wasnot ggnificantly different from zero. This was thought to be “good news’ for the

new theories of endogenous growth and “bad news’ for the neoclassica modd.

Very soon, however, researchers redlized that this conclusion was erroneous. The reason being

3 The derivation of this equation assumes constant savings rates a la Solow-Swan.
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that regressions of the form of Eq. (2) implicitly assume that al the countries gpproach the same steady
date or, at leadt, that the Steady-state is not correlated with the level of income. Notice that, if we take

Eq. (1) and we make y: = y* , then this term gets absorbed by the constant 30 in Eq. (2) and

disappears from the regression. The problem isthat, if researchers assume that countries converge to

the same steady State and they don't, then Eq. (2) is misspecified and the errors term becomes

®, = €, +hy" .If thedeady Stateis correlated with theinitia level of income, then the error

term is correlated with the explanatory variable, o the estimated coefficient is biased towards zero. In
other words, the early finding that there was no positive association between growth and the initid leve
of income could be agtatistical artifact resulting from the misspecification of Eq. (2).

Researchers proposed various solutions to this problem. One of them was to consider data
wherethe initial leve of income was not correlated with the steady-dtate level of income. Thisiswhy
many researchers started using regional data sets (like states within the United States, prefectures
within Japan or regions within European, Latin American and other Asian countries).*

Another solution was to use cross-country data but, instead of estimating the univariate
regresson like Eq. (2), esimate a multivariate regresson where, on top of theinitid level of income, the
researcher would aso hold constant proxies for the steady state. This came to be known as
conditional conver gence. Further research showed that the conditiona convergence hypothesis was
one of the strongest and most robust empirica regularities found in the data. Hence, by taking the
theory serioudy, researchers arrived at the exact opposite empirical conclusion: the neoclassical

modd was not re ected by the data. The AK modd was.

The reason for highlighting these resultsis not to emphasize the concepts of convergence, or

conditional convergence. The important point is that, the new growth economists took the theory

“ See Barro and Sala-i-Martin (1992, and 1998, chapters 10, 11 and 12).
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serioudy when they took it to the data. And this was a substantid improvement over the previous round

of economic growth research.

(C) The Neoclassical Model is Not Bad, but there are Other Models Consistent with

Convergence

The results from the convergence literature are interesting for avariety of reasons. The key result was,
as we dready mentioned, that conditiona convergence was a strong empirica regularity so that the data
are congstent with the neoclassical theory based on diminishing returns. And thiswas the initid and
more widespread interpretation. Similarly, these empirica results aso meant that the smple closed-
economy, one-sector model of endogenous growth (the AK model) was easily rejected by the data
However, more sophisticated modes of endogenous growth that display trandtiond dynamics were
a'so congstent with the convergence evidence.® For example, the two-sector models of endogenous
of Uzawa (1965) and Lucas (1988) were later shown to be consistent with this evidence. It was dso
shown that AK models of technological diffusion (wherethe A flows dowly from rich countries to

poor countries) tend to make similar predictions.

(D) Other Findings from the Convergence Literature

Thefirgt reason for studying convergence isto test theories. A second reason isthat we are interested
in knowing whether we live in aworld where poor the standard of living of the poor tend to improve
more rapidly than that of the rich or in aworld where the rich get richer and the poor become poorer.
In dealing with these questions, perhaps the concept of conditional conver genceis not as interesting
as the concept of absolute conver gence. Another interesting concept isthat of O-convergence, which

looks at the level of inequality across countries (measured, for example, as the variance of the log

® See Barro and Sda-i-Martin (1998), chapters 6 and 8.

7



of GDP per person) and checks whether this leved increases over time. The key result hereis that

inequality across countriestendsto increase over time.

In recent times, this andys's has come under criticism from two fronts. The firgt isthe “Twin-
Peaks’ literature led by Danny Quah (1996, 1997). These researchers are interested in the evolution of
the ditribution of the world distribution of income and the variance is only one aspect of this
digtribution. Quah noticed that, in 1960, the world distribution of income was uni-moda wheress, in the
1990s, the distribution became bi-modal. He then used Markov trangitional matrices to estimate the
probabilities that countries improve their position in the world distribution. Using these matrices, he then
forecagted the evolution of this digtribution over time. His concluson was that, in the long run, the
digribution will remain bi-moda, dthough the lower mode will include alot fewer countries than the
upper mode.

Even though Quah's papers triggered a large body of research, his conclusion does not appear
to be very robust. Jones (1997) and Kremer, Onatski and Stock (2001) have recently shown that alot
of these results depend crucidly on whether the data set includes oil-producers (for example, the
excluson of Trinidad and Tobago or VVenezuda from the sample changes the prediction of a bi-modal
seady state distribution to a uni-modal distribution; the reason is that these are two examples of
countries that were relatively rich but have become poor o if they are excluded from the sample, the
probability of “falure’ -that is, the probability of a country moving down in the distribution- lowers
subgtantidly).

The second line of criticism comes from researchers that dam that the unit of andysis should
not be a country. Countries are useful unitsif we want to “tet” theories because many of the policies
or inditutions considered by the theories are country-wide. But if we are interested in whether poor
people’ s standard of living improves more rapidly than rich peopl€'s, then the correct unit may be a
“person” rather than a country. In this sense, the evolution of per capitaincomein Chinais more

® This led Lance Pritchet to write a paper caled “ Divergence Big Time'. Thetitle is salf-
explanatory.



important than the evolution of Lesotho’ s because China has alot more people. In fact, China has
amost twice as many citizens as al African countries combined, even though Africa has around 35
independent gtates. In this sense, a better measure of the evolution of persond inequdity is the
population-weighted variance of the log of income per capita (as opposed to the smple variance of
the log of income per capita, which gives the same weight to dl countries, regardiess of population).
The gtriking result is that the welghted variance does NOT increase monotonically over time. As shown
by Schultz (1998) and Dowrick and Akmal (2001), the weighted variance increases for most of the 60s
and 70s but it peaksin 1978. After that, the weighted variance declines, rooted in the fact that China,
with 20% of the world's population, has experienced large increases in per capitaincome. This effect
was reinforced in the 1990s when India (with another billion inhabitants) Sarted its process of rapid
growth.

The population weighted-variance andysis assumes that each person within a country has the
same level of income but that some countries have more people than others. 7 Of course this ignores the
fact that inequdity within countries may increase over time. In particular, it has been claimed that
inequaity within Chinaand India has increased tremendoudy between 1980 and today, which may
more than offset the process of convergence of the income per capita of these two countriesto the

income per capita of the United States.

(E) Cross-Country Growth Regressions

Anocther important line of research in the empirical literature follows Barro (1991)% and uses cross-

country regressons to find the empirica determinants of the growth rate of an economy:

’ Notice that the unweighted andlysis assumes that each person has the same income, and that
al countries have the same population.

8 For surveys of the literature, see Durlauf and Quah (2000) and Temple (1999).
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Yiger = B + 0, (3

where X, isavector of variadblesthat is thought to reflect determinants of long-term growth. Notice

that, in the context of the theory that predicts Eq. (1), if one of the variablesin the vector X reflects the
initid leve of income, then the rest of the variables can be thought of proxying the steady-dete,

hy,

The cross-country regression literature is enormous: alarge number of papers have clamed to
have found one or more variables that are partidly corrdated with the growth rate: from human capita
to investment in R&D, to policy variables such asinflation or the fiscd deficit, to the degree of
openness, financid variables or measures of palitica ingability. In fact, the number of variables clamed
to be corrdlaed with growth is so large that the question arises as to which of these varigblesis actudly

robust.’
Some important lessons from this literature are:
(1) Thereis no Smple determinant of growth.

(i) Theinitid level of income is the most important and robust varigble (so conditiona
convergence is the most robust empiricd fact in the data)

(iii) The sze of the government does not gppear to matter much. What isimportant isthe
“quality of government” (governments that produce hyperinflations, distortions in foreign exchange

markets, extreme deficits, inefficient bureaucracies, etc., are governments that are detrimenta to an

9 See the work of Levine and Rendlt (1992) and, more recently, Sala-i-Martin, Doppel hoffer
and Miller(2001) for some analysis of robustnessin cross-country growth regressons.
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economy).

(iv) The relation between most measures of human capita and growth is weak. Some measures
of hedlth, however, (such aslife expectancy) are robustly correlated with growth.

(v) Indtitutions (such as free markets, property rights and the rule of law) are important for
growth.

(vi) More open economies tend to grow faster.

(2) Technology, Increasing Returnsand I mperfect Competition
(A) Clarifying the Nature of Technology: The Importance of Non-Rivalry

If the one important set of contributions of the economic growth literature is empirical, the another one
istheoretica: the endogeneization of technologica progress. The main physica characteridtic of
technology isthat it isa“non-rival” good. This means that the same formula, the same blueprint may be
used by many users smultaneoudy. This concept should be digtinguished from that of “non-
excludability”. A good is excludable if its utilization can be prevented.

Romer (1993) provides an interesting table that helps clarifies the issues. Table 1 hastwo
columns. Column 1 shows goods that are rival. Column 2 displays goods that are non-rival. The three
rows ordered by the degree of excludability. Goods in the upper rows are more excludable than goods

in the lower rows.'°

At the upper left corner we have cookies. A cookie is both riva and excludable. It isriva
becauseif | eat this cookie, no one ese can edt it a the sametime. It is excludable, because the owner

of the cookie can prevent me from using it unless| pay for it.

10 The concept of rivalry isadiscrete or 0-1 concept (goods can either be used by more than
one user or they cannot). The concept of excludability is more continuous.
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Rival Non-Rival
More excludable Cookies Cable TV Signd
I ntermediate Excludable Sofware
L ess Excudable Fishinthe Sea Pythagoras Theorem

The bottom row of column one has “fish in the sea’. The fish arerival becauseif | catch afigh,
no one e'se can catch it. The fish are non-excludable because it is virtudly impossible to prevent people
from going out to the sea to catch fish. The goods in this box (riva and non-excludable) are famous.
They are caled goods subject to the “tragedy of the commons’ (the name comes from the medieval
cities the land that surrounded the cities was *“common land” for pastures which meant that everyone's
cows could go and pasture in them. The grass that a person’s cow ate could not be eaten by other
cows-s0 it wasriva. Yet the law of the land dlowed everyone' s cows to pasture, so the grass was
non-excludable. The result was, of course, that the city over-exploited the land and everyone ended up
without grass, which was atragedy. Hence, the name.

These goods are important and interesting, but they are not the goods that we want to discuss
here. We are interested in the second column: the non-rival goods. At the top box we have “cable TV
sgnd”. HBO is non+riva in the sense that many people can watch HBO smultaneoudy. However, it is
excludable because the owners can prevent us from seeing HBO if we don't pay the monthly fee. At
the bottom we have basic knowledge represented by the Pythagoras Theorem: many people can use it
a thesametime so it isanon-rival piece of knowledge. Thisformulais dso non-excludable sinceit is

impossible for anyone to prevent its use.

In the middle box we have technological goods that are non-rival and partidly excludable. For

example, computer software. Many people can use Microsoft Word at the same time so the codes that
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make this popular program are clearly non-riva. In principle, people cannot use the program unless
they pay afeeto Microsoft. In practice, however, people ingal the program that afriend or relative
bought, and it is very hard to prevent this from happening. It is not fully excludable. Thisiswhy we put

it in the intermediate row.

We should point out that whether a good is more or less excludable depends not only onits
physica nature but also on the lega system. The economic historian and Nobel Prize winner, Douglas
North argued that the industrid revolution occurred in England and it occurred in the 1760s precisdy
because it was then and there that the ingtitutions were created that protected intellectua property
rights. Notice that intellectua property rights are away to move technologica goods “up” in the
excludability ladder in column 2. And when there are indtitutions that make goods excludable, then the

inventor can charge and make money for it, which provides incentives to do research.

(B) Modeling Technological Progress. Increasing Returns and Imperfect Competition in General
Equilibrium Models of Growth

The old neoclasscd literature dready pointed out that the long-run growth rate of the economy was
determined by the growth rate of technology. The problem was that it was impossible to model
technological progress within aneoclassica framework in which perfectly-competitive price-taking
firms had access to production functions with congtant returns to scae in capital and labor. The
argument goes as follows. Since technology is non-riva, areplication argument suggests that afirm
should be able to double its Sze by smply replicating itself: creating anew plant with exactly the same
inputs. Notice that, in order to do o, the firm would need to double capital and labor, but it could use
the same technology in both places. This means that the concept of constant returns to scale should
aoply to capitd and labor only. That is,

F(L'K AL A=LFK,LA), 4
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where A isthe level of technology, K is capitd and L islabor.

Euler’ s theorem saysthat

Y,=K'FI+L-FL (5)

Perfectly competitive neoclassical firms pay renta prices that are equa to margina products.
Thus,

Yl = 'RI.KI T wt.Ll (6)

In other words, once the firm has paid its inputs, the tota output is exhausted. Hence, it cannot devote
resources to improve technology. It follows that if technologica progress exigts, it must be exogenous
to the model in the sense that R& D cannot be “induced and financed” by neoclassica firms.

Notice that since technology is non-rivd, it must be produced only once (once it is produced,
many people can use it over and over). This suggests that thereis alarge fixed cost in its production
(the R&D cost), which leads to the notion of increasing returns. The average cost of producing
technology is aways larger than the margina cost. Hence, under perfect price competition (a
competition that leads to the equalization of prices with margina costs), the producers of technology
who pay the fixed R&D costs will dways lose money. Theimplication isthet in a perfectly competitive
environment, no firm will engage in research. Put another way, if we want to mode technologica
progress endogenoudly, we need to abandon the per fectly-competitive-par eto-optimal world thet is
the foundation of neoclassica theory and alow for imperfect competition. And thisis another

11 The path-breaking paper of Romer (1986) went around the problem using an dternative
trick: he assumed that firms did not engage in purposefully financed R& D. Instead, knowledge was
generated as a Sde product of investment. This line of research, however, was quickly abandoned.
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contribution of the literature: unlike the neoclassica researchers of the 1960s, today’ s economists ded
with mode s that are not Pareto optimal.

Romer (1990) introduced these concepts in a Dixit and Stiglitz (1977) mode in which
innovation took the form of new varieties of products. Aghion and Howitt (1992, 1998) extended the
theory to a Schumpeterian framework in which firms devote R& D resources to improve the quality of
exiging products. The quality ladder framework differs from the product variety framework in that
the improvement of the quality of a product tends to make the previous generation of products
obsolete. Thisleads to the schumpeterian notion of “creative destruction” by which firms create new
ideasin order to destroy the profits of the firmsthat had the old ideas (Schumpeter (1942)).

The new growth models of technological progress have clarified some important issues when it
comes to R&D palicies. Perhaps the most important one being that, despite market failures (because of
imperfect competition, externdities, and increasing returns), it isnot a al obvious whether the
government should intervene, what this potentia intervention should look like and, in particular, whether
it should introduce R& D subsidies. Thisisimportant because there is a widespread popular notion
that countries tend to underinvest in technology and that the government should do something abot it.
The modds of R&D highlight anumber of distortions, but it is not clear that the best way to ded with
them isto subsidize R&D. For example, the one digtortion that is common across models is the one that
arises from imperfect competition: prices tend to be above margind cost and the quantity of ideas
generated tend to be below optimad. The optima policy to offset this distortion, however, isnot an
R&D subsidy but a subsidy to the purchases of the overpriced goods.

A second digtortion may arise from the exter nalities within the structure of R& D codts. If the
invention of anew product affects the cost of invention of the new generation of products, then thereis
arole for market intervention. The problem isthat it is not clear whether a new invention increases or
decreases the cogt of future inventions: it can persuasively argued that the cost of R& D declines with
the number of things that have aready been invented (this follows Newton' s idea of “shoulders of
giants’). On the other hand, it can aso be argued dso that easy inventions are pursued first, which

15



suggests that the R& D cogts increase with the number of inventions. Notice that if the cost declines,
then firms doing R& D tend not to interndize dl the bendfits of ther inventions (in particular, they do not
take into account the fact that future researchers will benefit by the decline in R& D cogts) so there
tends to be underinvestment in R&D. In this case, the correct policy isan R& D subsidy. Naotice,
however, thet if the costs increase with the number of inventions, then current researchers exert a
negative externality on future researchers so they tend to overinvest and the required policy becomes an
R& D tax rather than an R&D subsidy.

The Schumpeterian approach brings in some additiond distortions because current researchers
tend to exert a negative effect on past researchers through the process of creative destruction. These
effectstend to call for taxes on R&D (rather than R& D subsidies) as current researchers tend to
perform too much, not too little, R&D. Finaly, we should point out that gover nment intervention is
not required at all if the firm doing current research is the technologica leader. For example, Intel
owns the Pentium |1 and performs research to create the Pentium |11 and then the Pentium 1V, thereby
destroying the profits generated by its past investments. When the new inventor is aso the technologica
leader, the inventor will tend to interndize the losses of current research on past researchers so no

government intervention is caled for.

Themain point | wish to highlight is that, athough the new generation of growth models are
based on strong departures from the old pareto-optima neoclassical world, it is not obvious that they
cdl for srong government intervention and, when they do, it is not obvious that the intervention
recommended coincides with the popular view that R& D needs to be subsidized.

(C) Markets for Vaccines

An influentid idea which has come out of the economic growth literature is Michad Kremer's
recommendation of a market for vaccines to help solve the new African pandemics of AIDS and

malaria (Kremer (2000)). Kremer emphasizes that the best way to provide incentives for R&D in

16



diseases that affect mainly the poor is not the financing of public research. The best solutionisthe
creation of afund with public money (donated by rich governments and rich private philanthropigts -like
Bill Gates). This fund would not be used to finance research directly but to purchase vaccines from the
inventor. The price paid, of course, would be above margina cost, which would provide incentives for
pharmaceutica companies to devote resources to investigate and develop vaccines that cure maaria

and AIDS, which is something they do not currently do.

(3) Merging Economic Literatures

Another important contribution of the new economic growth literature is thet it has exerted some
influence on other economic literatures and, in turn, it has benefitted from them. One of the most
prominent examples of this symbiogsis the interaction with the new development literature which,
traditiondly, was mostly ingitutional and centered around economic planning. Growth economists who,
as mentioned earlier, used to rely amost uniquely on pareto-optimal-complete-market-perfectly-
competitive neoclassical modds, now systematicaly abandon their traditional paradigms without being
ashamed and they discuss the role of ingtitutions without thinking they are doing second-rate research.
At the same time, development economists have learned and have found it valuable to incorporate

generd equilibrium and macroeconomic features to their traditional models.

Thiskind of cross-discipline interaction with growth economics can aso be observed in other
fields such as Economic Geography (Krugman (1991), Matsuyama (1991) and Fujita, Krugman and
Venables (1995)), Macroeconomics and Trade Theory (Grossman and Helpman (1991), Industrial
Organization (Aghion and Howitt (1992, 1998), Peretto (1998)), Public Finance (Barro (1990), Barro
and Sdai-Martin (1998)) , Econometrics (Quah (1993), Durlauf and Quah (2000), Sala-i-Martin,
Doppel hoffer and Miller (2000)), Economic History and Demography (Kremer (1993), Hansent and
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Prescott (1998), Jones (1999), Lucas (1999), Galor and Weil (1998)).12

(4) Indgtitutions

Another important lesson we have learned from the new economic growth literature is that
“inditutions’ are important empiricaly and that they can be modded. By “inditutions’ | mean various
agpects of law enforcement (property rights, the rule of law, legal systems, peace), the functioning of
markets (market structures, competition policy, openness to foreign markets, capita and technology),
inequality and socia conflicts (the relation between inequdity and growth has been widdy studied)*?,
politica inditutions (democracy, political freedom, politica disruption, politica stability), the hedlth
system (as previoudy Stated, life expectancy is one of the variables most robustly correlated with
growth), financid inditutions (like an efficient banking system or agood stock market) aswell as
government ingtitutions (the size of bureaucracy and red tape, government corruption).

Ingtitutions affect the “efficiency” of an economy much in the same way as technology does. an
economy with bad indtitutions is more inefficient in the sense that it takes more inputs to produce the
same amount of output. In addition, bad ingtitutions lower incentivesto invest (in physica and human

capital as well astechnology) and to work and produce.

But, despite their smilar effects on the economy, the promotion or introduction of good
indtitutions differs substantialy from the promotion of new technologies. In fact, it is hard to come up

12 Following the influential paper by Kremer (1993), a number of researchers have attempted
to modd the “higtory of the world” over the last million years with a sngle modd that explainsthe
millenia-long periods of stagnation, the industrid revolution and the subsequent increase in the rate of
economic growth and the demographic trangtion that led families to become of smdler Sze, which
alowed them to increase income per capita. This literature has made use of long term data (and | mean
redly long term data, deting back to 1 million b.c.). The ingghts from these higtoricd andyss are
perhaps another interesting contribution of the growth literature.,

13 See Aghion et a. (1999), Barro (1999) and Perotti (1996).
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with new and better technologies if an economy does not have the right inditutions.

Although the new economic growth literature has quantified the importance of having the right
indtitutions, it is ill a its early stages when it comes to understanding how to promote them in practice.
For example, the empiricd “leve of income’ literature mentioned above has demondrated thet the
“inditutions’ left behind in the colonies directly affect the level of income enjoyed by the country one
haf century later: coloniesin which the colonizersintroduced indtitutions that helped them live a better
lifein the colony, tend to have more income today than colonies in which colonizers introduce predatory
ingtitutions. This seems to be arobust empirica phenomenon. However, it is not clear what the lessons
arefor the future. In other words, can we undo the harm done by the “colonia predators’ and, if o,
what can we do and how can we do so. Although these are important questions currently being dedlt

with in the literature, the answers are il unclear.

Indeed, we are ill in the early stages when it comes to incorporating ingditutions to our growth
theories. Empiricdly, it is becoming increasingly clear that ingtitutions are an important determinant of
growth.**

(5) Conclusions

The recent economic growth literature has produced a number of important insghts both at the
theoreticd and empirica levels. This paper has andyzed some of the most sdient. Although this might
be seen as pessmidtic, let me finish with a confesson of ignorance: we have learned alot about growth
inthe last few years. However, we gill do not seem to understand why Africa turned to have such
disma growth performance. The welfare of close to 700 million citizens of awhole continent has
deteriorated dramaticaly since independence and the main reason is that the countries in which these
people live have failed to grow. Understanding the underlying reasons for this gargantuan fallure isthe

most important question the economics profession faces as we enter the new century.

14 The recent of work of Hal and Jones (1999), Acemoglu, D. S. Johnson and J. Robinson
(2000) and MacArthur and Sachs (2001) are excellent examples of this.
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