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1. Introduction

Is democracy associated with greater economic growth? Do increased political
and civil rights lead to improved standards of living, compared to more authoritarian
regimes? The debate on thisissue hasraged for centuries and it is often linked to the
legitimacy of democracy as apalitica regime.

The exigting evidence on the links between democracy and economic growth does
not provide a clearcut support of the idea that increased democracy causes growth. Some
early sudies, such asthose by Kormendi and Meguire (1985) and Scully (1988) found
datidicaly sgnificant effects of measures of political freedom on growth. However,
more recent studies have provided ambiguous results (see Helliwel, 1994, Przeworski
and Limongi, 1993, and the survey by Brunetti, 1997). For instance, Barro (1996)
concludes that the established links between democracy and growth are aresult of the
connections between democracy and other determinants of growth, such as human
capitd. Smilarly, Rodrik (1997), concludes that, after contralling for other variables,
“there does not seem to be a strong, determinate relationship between democracy and
growth.”

This paper provides atheoretical and empirica analysis of how democracy affects
long-run growth by influencing the quality of governance in a country. Section 2
examines the connections between qudity of governance and democracy, providing
empirica evidence of the strong linkage between these two variables. Section 3 then

presents a genera- equilibrium, endogenous growth modd showing how a governance-



improving democracy can raise growth. In this mode, the quaity of a country’s
governance inditutions makes domestic innovative activity more profitable, inducing
greater technologicd change and growth. If democracy is associated with improved
governance, then it will also lead to accderated innovation and growth. The impact of
democracy on growth is examined under various assumptions regarding capital mohility.
Section 4 discusses the database and empirical modd used to examine the linkages
between democracy, governance and growth in a cross-section of countries between 1960
and 1990. This andyss shows that democracy is a datisticaly sgnificant factor affecting
tota factor productivity and growth in GDP per-capita between 1960 and 1990, but that
the relaionship is mediated by the quality of governance. Democracy influences growth
mainly through its strong postive effects on the quality of governance. But once a
measure of the quality of governance in acountry isintroduced into the growth

regression eguations, democracy ceasesto be a satistically significant influence on

growth. Section 5 discusses the conclusions and policy implications of the andysis.

2. The Linkages between Demacr acy and Gover nance

The exigting literature has developed various arguments that link democracy to
both greater and lower qudity of governance. Firg of dl, by definition, democracies
alow populations to peacefully and regularly oust inept, inefficient and corrupt
government adminigtrations, while alowing people to keep more efficient, successful
regimes, thus tending to make the quality of governance on average higher in the long-

run. Authoritarian regimes may randomly provide high-quality governance, but if they do



not, they can only be changed by force, which may take years or decades longer than
under democratic inditutions. As Sen (2000, p. 152) succinctly summarizes. “[in
consdering the effects of democracy relative to authoritarian regimes] we have to
consder the palitica incentives that operate on governments and on the persons and
groupsthat arein office. The rulers have the incentive to listen to what people want if
they have to face their criticism and seek their support in eections.”

The potentidly high cost of sustaining poor government policies under
authoritarian regimes have been noted forcefully by Goetzmann (1999) in relation to
recent financia crises. “ Suppose bankers lend to a dictatorship, as Indonesia
was...suppose further that debt piles up, and the government of the borrowing country
cannot sarvice its obligetions. .. Thisis in fact what has happened. Tens of millions of
people in emerging markets have recently falen back into poverty. Without a democretic
voice, they had no control of the risks their governments assumed. Even more
outrageous, without transparent politica indtitutions and a free press they had no way to
understand these risks... Some would call this taxation without representation. In fact,
history isfilled with examples of non-democratic governments causing grest harm to
their citizens”

On the other sde of the coin, anumber of authors have noted that the proliferation
of interest groups lobbying for power or for rents under democratic ingtitutions may lead
to policy gridlock, preventing the mgor decisions that are required in the devel opment
process. The most popular of those voicing this view is the former Prime Minigter of
Singapore, Lee Kuan Y ew, who has argued that Singaporean growth —one of the most

remarkable over the last 30 years—would not have occurred without the stringent



redtrictions on political and civil rights under his regime. Some have contrasted the
successful experience of Chinain undertaking market reforms, contrasting it to the
disorganized and distorted reforms in more democratic regimes, such as Russa

A connected issue is the great variability that electoral democraciesdisplay in
effectively promoting grassroots, participatory decison-making. The fact that eectora
votes can be purchased may dlow wedthy individuals or parties to control the electora
process in much the same way that an openly authoritarian regime would. As Piero
Glajeses obsarves of the Stuation in Latin America: “The box on the outsde islabeled a
democracy, but inside you have an authoritarian system.”?

It can be concluded that the introduction of democratic indtitutionsin the form of
more ample palitica rights, civil rights, and freedom of the press, among others, may or
may not be associated with improved governance. The rea question, then, isthe rdlaive
strength of the forces just discussed in the red world. Are the various cases of
“enlightened dictatorship” the rule or the exception in the recent past? Do most
democracies dlow their population to choose more effective policymakers or are they
generdly window-dressing, used as atool by specific classes and oligarchiesto control
political power and sustain ineffective, corrupt regimes? Let uslook at the empirical
evidence on thisissue.

We present the results of asmple empirica exercise examining the connections
between democracy and the quaity of governance in a cross —section of countries. To
measure the quaity of governance, we utilize an index congtructed by Hall and Jones
(1999) that evauates countries on the basis of the “indtitutions and government policies

that determine the economic environment within which individuads accumulate skills, and



firms accumulate capital and produce output.”? Countries with a high value of thisindex
get “the prices right so that...individuas capture the socid returnsto their actions as
private returns.”>

Theindex of qudity of governanceisitself the average of two indexes. Fird isan
index of the quality of government ingtitutions based on data assembled by Political Risk
Sarvices, afirm that specidizes in providing assessments of risk to international
investors. The quality of government indtitutions is based on a comprehensve evauation
of each country’s government ingtitutions regarding: (1) law and order, (2) bureaucratic
qudlity, (3) corruption, (4) risk of expropriation, and (5) government repudiation of
contracts. On the basis of this assessment, an index is constructed that rangesfrom 0 to 1,
with larger vaues connected to higher quaity of government inditutions.

The second dement composing the index of qudity of governanceisthe extent to
which the country is open to internationd trade. The idea hereisthat protectionist
governments are more likely to engage in policies that distort prices and undermine the
ability of the private sector to produce efficiently and innovate. This may be adirect
result of the trade —and other—taxes and restrictions impaosed by the policymakers but
aso the indirect cause of the rent-seeking activities that are dmost inevitably associated
with the protectionist policies. The index of openness used is that constructed by Sachs
and Warner (1995), which measures the fraction of years during the period of 1950 to
1990 that the economy was open. Theindex thus ranges from 0 to 1, with avaue of one
being the most open and zero the least open.

An average of the indexes of the quality of government ingtitutions and openness

is used as the measure of qudity of governance. Thisindex, which we will refer to as



GOVERN, ranges from 0 to 1, with larger vaues indicating higher quality of governance.
Note that the index reflects the long-term competency of governance in the country
during the period of 1950 to 1990. Countries with high valuesinclude most industridized
countries --such as Switzerland (1.00), the United States (0.97) and Canada (0.966)—and
anumber of nations that were low-income countries in the 1950s and 1960s, including
Singapore (0.930), Hong Kong (0.896), Barbados (0.869), and Mauritius (0.852). The
countries with the lowest quality of governance are Congo/Zaire (0.113), Haiti (0.118),
Bangladesh (0.156), Somadlia (0.160), Sudan (0.167), and Myanmar (0.184).

To measure the strength of democratic indtitutions we utilize the Freedom House
index of politicd rights. According to this measure, countries with broader politica rights
(more democratic institutions) “enable people to participate fredy in the politica
process...this meanstheright of al adults to vote and compete for public office, and for
elected representatives to have a decisive vote on public policies”* The Freedom House
constructs an index of politica rights based on a careful analysis of a country’s politica
ingtitutions. Based on this index, we measure the strength of democratic ingtitutions
through the variable DEMOC, which ranges from 1 to 7, with higher vauesindicating
stronger democratic inditutions and lower vaues reflecting more authoritarian regimes.
As an example, the most democratic regimesin 1990 included industridized countries—
Canada, U.S., Germany, France, etc.-- al of which score at 7.0, as well as a number of
developing nations, such as Costa Rica (7.0), Barbados (7.0), Venezuda (6.3),
Dominican Republic (6.0), Botswana (5.9), Mauritius (5.8), and Gambia (5.6). Among
the least democratic countries are: Benin (1.0), Central African Republic (1.0), Mdli

(2.0), Somdia (1.0), and Afghanistan (1.0).



To egimate the links between democracy and governance, asmple linear
regresson modd isfirst used, with the dependent variable represented by the index of
qudity of governance and the independent variable being DEMOC, which isthe average
of the values of the democracy index for 1960 and 1990, representing the long-term
democratic environment of a country. The sample consists of 115 countries for which
data are available. The first column of Table 1 presents the ordinary least squares (OLS)
coefficients of this Smple regresson equation. As can be seen, there is a strong positive
connection between the strength of democratic ingtitutions and the qudity of governance,
with the variable DEMOC having a postive and datigticaly sgnificant coefficient. The
R-squared (adjusted for degrees of freedom) is 0.51 for this equation, suggesting that the
democretic indtitutions variable done explains close to hdf of the variance of the qudity
of governance among the countriesin the ssample.®

There are, of course, avariety of socid and economic forces that explain the
qudity of governance in a country (see LaPortaet. d., 1998, and Kaufmann, Kraay and
Lobaton, 1999). It is possible that the correlation of democracy with some of these forces
provides a spurious correlation between the indexes of governance and democracy. In
order to take thisinto account, we carried out a multivariate analysis where we added a
st of variables that the literature considers to be related to the quality of governanceina
country. According to the analyss of North (1990), as development occurs and
economic activity expands, countries can afford to provide greater resources to the public
sector and dlow governments to function more efficiently. To include thisin our

empirica anays's, we add adummy varigble, POOR, which is equa to one if the country



is poor and zero otherwise. We expect this variable to be negatively associated with the
quality of governance.

A wide dispersion of the population in a country can make transportation and
communications difficult, and it can magnify ethnic divisonsthat can prevent an
effective government (Easterly and Levine, 1997). To represent this influence, we use the
variable URBAN, which is the percentage of the population residing in an urban area. We
expect that higher values of URBAN will be postively related to the qudity of
governance index.® Findly, the availahility of an educated workforce can be expected to
spill-over into amore informed public sector. We add the variable TERTIARY, which is
equa to the fraction of the population 25 years of age or older who have enrolled in a
tertiary education inditution. We anticipate that this varidble is pogtively connected to
qudlity of governance.

The second column of Table 1 shows the results of amultivariate regresson
mode where the quality of governance index is the dependent variable. As can be seen,
the estimated coefficient on the DEMOC variable declines relative to the smple
regression reported in the first column, but it retains a strong, atisticaly sgnificant
impact on governance. Of the other estimated coefficients reported in Table 1, only
POOR is datigticdly sgnificant —at a 95 percent confidence levd. All coefficients have
the expected signs and the vaue of R-squared risesto 0.62.

Theresultsin Table 1 suggest that stronger democratic ingtitutions are connected
to greater qudity of governance. Assuming that there is such a connection, what is the

implication about the relationship of democracy to economic growth? The next section



presents an endogenous growth model that examines the theoreticd links between

democracy, governance and growth. A later section examines the issue empirically.

3. A Model of Demacracy, Gover nance and Endogenous Growth

The evidence presented in the last section shows how democracy is negatively
connected to the quality of governance, one key aspect of which is corruption. Asthe
World Bank (1997) observes: “in democracies, citizens can vote officdas out of officeif
they believe them to be corrupt. This gives paliticians an incentive to Say honest and
work for the interests of their constituents.”” More democratic ingitutions can dso
facilitate the activities of the press, which can monitor corruption and disseminate
information on corrupt government officias to the public so that they can be held
accountable. This section congtructs a theoretica modd that captures how democracy

affects economic growth through itsimpact on corruption.®

The Equilibrium Leve of Corruption

Corrupt officids are assumed to impose atax on the profits made by firms and
entrepreneurs engaged in the innovation, design and production of new goodsin the
economy. Each new good invented must be licensed by the government in order to be
produced. Government officials ask license applicants for bribes in order to grant their
aoprova. These officials are assumed to receive civil service income thet is negligible

compared to the bribes. The corrupt government officias are thus residents of the country
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who do not produce a al but survive through the imposition of bribes on the capitd
goods producers.

The officids maximize their expected income by setting a bribery tax rate, t, on
the profits made by producers of new goods in the country. They set this rate taking into
account the impact of the bribery on totd profits, p, and on the probability that the

bribery schemeis reveded to the public and dismantled, g. Producer profits are assumed

to decline with the tax rate (Tip/1it > 0). The probakility that the corrupt activities will be
revedled and dismantled is assumed to depend on the bribery tax rate aswell as on the
drength of the democratic ingtitutions in the country. The higher the bribery tax rate, the
more likely that those being taxed will find it in their interest to obtain the politica
capital to eradicate corruption (fig/fit > 0). The more democratic the country, the higher
the probability that corrupt activities will be reveded and dismantled; symbalicaly:
19/91D > 0, where D isan index of democracy, with higher values of D linked to stronger
democratic inditutions.

Under the assumptions, corrupt officias will seek to maximize their expected gain

from bribes, G, whichisequd to:

G = [1-q@tD)]tp(®, N

with al symbols as defined before® The first-order condition for the maximization of G
is
(1-q)@-e)

t* = ¥aYaYa¥aYa 2
ar
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wheree = -(t/p)(Tip/1t) > O isthe dadticity of producers profits with respect to the
bribery tax rate, assumed to be less than one, and gr = g/t > 0 isthe partid derivative of
the probability that the bribery system will be dismantled with respect to the bribery rate,
which is assumed to be postive.

Equation (2) suggests that, ceteris paribus, the bribery tax rate maximizing the
officids economic wefare decreases in response to sronger democratic ingitutions
(Ttex/9ID > 0). As palitica rights and freedom of the pressrise, the likelihood that corrupt
officidswill be discovered and their bribery schemes dismantled increases, which forces
them to lower bribe rates so as to become less visible. Note that the level of corruption
increases (t* goes up) when the producers  profit function is relatively more indastic
with respect to the bribery rate (lower vaues of €) and when increased tax rates cause a

smaller impact on the probability that the corrupt regime will be dismantled (lower values

of qr).

Democracy, Corruption and Growth

The modd of democracy and corruption presented in the last section is now
embedded in an endogenous growth model, to show the linkages between democracy and
growth.'® We consider asmall open economy trading in goods and services with the rest
of the world. The country produces two final goods, X and Y, that are traded in world
markets and whose prices are determined by global market conditions (P and P, are
exogenoudy-given). No internationd cgpitd mobility exigsinitidly, but internationd

trade in assatsis introduced later.
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Sector X is ahuman-capitd intensve sector whose production function is of the

Cobb-Douglas type, given by:
X=1SHI® | (3)

where X isthe output of good X, Hy isthe amount of human capita used in production, $
isapogtive fraction, and Iy is a sub-production function given by:
n
k=( 6zx )" (4)
=1
with 0<"'<1 and Zx representing the use of physical capita good i in sector X, where
there are n differentiated capital goods used in production at any given time, with the
input of each represented by Z.
Each capitd good enters symmetricaly into the sub- production function in (4).

On the assumption that dl Zx'sareidenticd, then:
Iy = n" Z, ©)

Where Zx = nZjy isthetota quantity demanded of capita goods by sector X.

Subdtitution of equation (5) into (3) yields:
X =ntz3H* ¥, (6)

where (= $(1-"")/"". This shows the output of good X as afunction of the tota quantities
of physica and human capital employed in the sector, Z and Hx, respectively, aswell as
to the number of differentiated capital goods used, n. The production function in equation

(6) appears as a standard Cobb- Douglas production function with a shift parameter A= n€
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that depends on the number of capital goods. Since the number of capitd goodsisa
variable determined as part of the modd, this makestotal factor productivity growth
endogenous, a staple of endogenous growth models [see Romer (1990)].

Production of good Y isintensve in the use of unskilled labor and its production

function is given by:
Y =1, L ()

where Y isthe output of good Y, Ly istheinput of unskilled labor, $ is aparameter
defined above, and |y is asub-production function given by:
n " il
ly=(GzZy Y, (8)
i=1
where " is as defined earlier, and Ziy represents the use of physical capital good i in

sector Y. One can combine equations (7) and (8) into:
Y =nlz51,%% ©)

where Z, = n Zy isthe total demand for capita in sector Y. Equation (9) shows that
output of good Y is dependent on the total quantities of unskilled labor and physical
capita used plus the number of capital goods, n.
Both find goods, X and Y, are sold in perfectly competitive markets. Asa
consequence, cost-minimizing firms producing find goods will st price equd to unit
costs:
P = 1 CCe( W, Py) (10)

P, =nCCy(WL, Py), (11)
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with C, and C, equal to the unit cost functionsin sectors X and Y, respectively, W isthe
wage rate of skilled labor or human capita, W, isthe wage rate of unskilled labor, and Pz
isthe price of each capitd good (asis established next, al capita goods will have the
same price, as determined from the symmetry of the demand for and supply of each
capital good).

The production function for each capitd good is given by a congtant returns

production function:

Z = H,? L2 (12)

where H; is the demand for human capitd in the firm producing capital good i, L, isthe
demand for unskilled labor used by each firm, and the exponent “a’ is an exogenous
parameter between zero and one.

The profit of each producer of capital goods, pi, isgiven by total revenue minus

total cost (including the cost of both the skilled and unskilled labor):

Pi,=PzZ (1—-t*) - Wy Hz - WL Ly

= Po(1—t*) Hy® Li' - Wy Ha - W Ly, (13)

where we have made use of equation (12). Note that the bribery rate, t*, acts to reduce the
firm’srevenues, Pz Z;. Asexamined earlier, corruption acts as atax on the producers of
new capita goods, who need to have their product blueprints registered and licensed by
government officials in order to start production.

Capitd goods firms are assumed to maximize profits within a market structure

characterized by monopolistic competition. First-order conditions for profit maximization
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edtablish the equdity of the margina revenue product of each input to the cogt of hiring

that input. For the use of human capitd:

MR (1Z/11Hz) =Wh. (14)

Where MR represents the margina revenue facing each capita goods producer and
91Zi/Hz isthe margind physica product of human capitd. But margind revenueis
gvenby: MR =Pz (e - 1)/ e, where g; isthe price eadticity of demand facing each
capital goods producer. The latter can be determined from the sub- production functions
in equations (4) and (8) to be: e; = 1/(1 - **). Furthermore, from the capital goods
production function in equation (12): 1Z/1 Hz= a Zi/H,. Subgtitution of these

relationships into equation (14) resultsin:

a"(1-t*)P2Zi = Wy Ha. (15)

A smilar set of derivations can be carried out for the first order condition with respect to

the use of unskilled labor, resulting in:

(1-3)"(1-t*)PzZi = W_ L. (16)

Equations (15) and (16) can be combined by observing that:

"(1-t*)Pz= (WiLz + Wy Hz) 1 Z

= Cz(WL, WH), (17)

where Cz isthe unit cost of production for each firm in the capital goods sector. Note that

corruption acts as atax on capital goods producers, reducing the effective price, P, that
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they receive per unit of the good sold. The greater the level of corruption, as represented
symbolicaly by anincreasein t*, the greeter the cut of the officids out of P .

We can summarize the structure of the model so far as follows. Given the number
of capital goods, n, and the exogenous prices of final goods, P, and Py, then equations
(10), (11) and (17) congtitute a system of three equationsin 3 variables, W, Wy, and P;.
What remains to discuss, then, is the dynamics of the economy, whose engine is the
increase in the number of capital goods available for production. We will discuss shortly
the equilibrium determinants of n, but the profile of the economy’s Seady State
equilibrium can be sketched now.

If we denote the steady state growth rate in the number of capital goods by g, then
equations (10), (11) and (17) imply that the wages of killed and unskilled labor and the
prices of capita goodswill dl rise a the rate (g. Taking time derivatives in equations

(10), (11) and (17) yidlds:

(n=Cx = QuxWy + (1-Qnux)Pz (18)
(M=Cy=QuyWL +(1-QLv)P; (19)
Pz=Cz=QLzW. + (1-Qnx)WH, (20)

N

Where a“" denotes growth rate, so that n = n/rll, with n :I dr/dt, etc. The Q’'s are factor
shares, s0 that Qux = WrH/PxX, the share of skilled labor in the value of output in sector
X, and so on for other values of Q. Note that, if the number of capita goodsrises at arate
equa to g, thenin order for dl three equations to be satisfied, the steady state of the

economy will imply that Wy, Wi, Pz will dl rise a therate (g.
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In addition, at the steady state, the usage of inputs cannot be shifting across
sectors, meaning that the steady tate values of Zy, Zy, Ly, Lz, Hy, and H; (=nH) are
fixed. But then, from equations (6) and (9), the levels of output X and Y will dso grow a

the steady-state rate (g. Consequently, the economy’ s aggregate output growth rate will

dsoequd (g

The Determinants of Technological Change

Since the increase in the number of capita goods, n., determines the Steady Sate
growth rate, the key question in the modd is how new capital goods are created.
Following the literature**, we assume that new capital goods are created by aresearch or

technology sector that uses human capital and has the following production function:
dn/dt = n = nHy /a4, 1)

where Hj, isthe amount of human capital used in the technology sector, and a4 isan
exogenous parameter that reflects the productivity of human capital in generating new
capitd goods, with higher values of a4 representing greater productivity. Equation (21)
dtates that the creation of new capital goods is positively related to the skilled labor used
by the technology/research sector. It is aso related to the number of capital goods, n.
This reflects the fact that, as the supply of capital goods, n, rises, the existing ideas
available for innovators to generate new products increase, simulating innovation and, as
aresult, the number of new capital goods created (for more details, see Romer, 1990).

From equation (21):

18



g= (V) = (Ho/as). (22)

Equation (22) states that the rate of growth of new capital goods depends on the amount
of human capitd alocated to the research/technology sector and to an exogenous
parameter reflecting the productivity of this human capitd in producing new capital
goods. The next step isto specify the equilibrium vaue of H,.

The rate of return on producing anew capita good, r, is equd to the capitd gain

on the value of the capital good plus the dividend rate:
r = VIV +B/V, (23)

whereV isthe value of anew capitd good and B; denotes the profit obtained from the
production of a capital good, so that B;i/V isthe dividend rate.
The value of anew capital good is equa to the cost of production of the new

cgpita good, which is given by:
V= (WHHn/ﬁ) = (Wyau/n), (29

where we have made use of equation (21). Taking changesin equation (24), one derives

that the capitd gain —the gain in the value of a new capital good—is given by:
VIV = Wi/ — . (25)
Subgtituting equation (25) into (23) resultsin:

r = Wu/Wh —n/n+B/V. (26)
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But the profits in the production of each capitd good are:
Bi = P2Z -Czz = [1- "(1-t%)]Pz 4, (27

where use has been made of equation (17). Using equation (15) to modify equation (27)

and then subgtituting into equation (26) yidds:
[ = WilWi — ¥ + [1="(1-t*)] Ha/a" (1-t*)a
= (9-Dg + [1- "(1-t)H/[a"(1-t")]an (28)

where, a the steady state, the wage rate of skilled labor rises at the rate gg and the
number of capita goods at therate g.

Equation (28) determines the rate of return on new capita goods, but it includes
the amount of human capital used in the capita goods sector as avarigble. Tofinish

solving the modd we need to introduce the human capital endowment congtraint:
Hn+Hx+Hz=H (29)

where H is the totd endowment of human capita available to the economy. Equation
(29) can be further smplified by noting thet, at the steady Sate, equation (22) implies

that:
Hn = gan. (30)
In addition, from equation (9):

Hy = (1-b)P2Zx)/ bWi. (31)
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And from equation (15):

a"(1-t)PN(Zix + Zy) = Wi NHai. (32)

If wedefinel to betheratio of the use of each capital good inthe X and Y sectorsat the

Steady state, then Zyy = | Zix, which can be subgtituted into eguation (32) to obtain:

PzZx/\Wh= H/a"(1-t*)(1+ ). (33)

Equation (33) can then be subgtituted into (31) to yield:

Hx = (1-b)Hz/ba'" (1-t*)(1+] ). (34)

Equations (30) and (34) can be subgtituted into the human capita endowment congtraint
to obtain:
gay + bHz = H, (35)
whereb =[(1-b) + baa (1-t*)(1+l )] / baa (1-t*)(1H ).
Equation (35) provides an expression for Hz that can be substituted into equation
(28) o that, with some manipulation, an expression for the steedy- state rate of growth of

the economy is obtained

g= {[L-a(l-t))/da}H - [baa(l-t*)/d]r (36)

whered = 1- a (1-t*) + b(1-t*)aa (1-g), a parameter that is assumed to be positive to
ensure a steady State equilibrium.
Equation (36) establishes a negative connection between the growth rate and the

rate of return to capitd. It is depicted in Figure 1 by means of the downward-doping
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curve PP. A higher rate of return to capital will be associated with aflow of human
capitd into the capita goods sector. Thiswill reduce the human capital available for
innovation, thus lowering the economy’ s growth rate. An increase in the country’s
endowment of human capitd, H, alows both the research/innovation sector and the rest
of the economy to expand, resulting in greater technologica change and therefore
accderated growth, a any given level of the rate of return, r. The result is a shift of the
PP curveto theright.

An increase in the strength of democratic indtitutions causesthe leve of
corruption in the economy to decline, agebraicaly represented by areduction in the
bribery tax rate, t*. Equation (36) clearly showsthat adrop in t* will result in an increase
of the growth rate, g, everything else held congtant. As a consequence, the PP curvein
Figure 1 would shift to theright, to P P'.

The anadlysis so far has established a connection between the rate of return to
capitd and growth. An additiona relationship between growth and the rate of return to
capita must be established to determine the steady state growth rate. In an economy that
does not trade in assets with the rest of the world, domestic consumers determine such a
second relationship between the rate of return to capital and growth.

Consumers are assumed to maximize the utility derived from an infinite tream of
consumption, discounted to the present time, t:

¥

U =T exp[-DJ-1)] logU [Cx(J ), Cy(I)] dJ (37)
ot

where D isarate of discount. Equation (37) is maximized subject to a budget congraint:
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¥
T exp[-r(J-H{Wr(I)H + WL)(Ly + Lz)}dJ 3
ot
¥
T exp[-r(J-t)] [P(J)Cx(J ) + R,(J)Cy(I)] dJ, (38)
ot
where the expresson on the left-hand side represents the present discounted value of

income and the right-hand side is the present discounted value of aggregate consumption

gpending. The outcome of this maximization problem is the following condition:
r=(EE) +r, (39

where E is aggregate consumption expenditure.
Now, in the economy’ s Steady state, as noted earlier, aggregate consumption

expenditure will grow at the rate gg and therefore:
r=ogg+r. (40)

Equation (40) displays a positive relationship between the rate of interest, r, and the
growth rate, g. Asthe rate of interest increases, the rate of growth of consumption
gpending aso rises, ceteris paribus, and with no external borrowing or lending so does the
rate of growth of output. Thisis depicted by the curve CC in Figure 1. Note that an
increase in the rate of time preference would reduce the rate of growth at a given interest
rate and shift the CC curveto the left. In this case, consumers switch their spending

towards the present, reducing the rate of growth of future spending and output.
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Democracy and the Steady State Growth Rate

Equations (36) and (40) congtitute a system of two equations in two varigbles, g
and r. Solving them produces the steady state values of the growth rate, g, and the interest

rate, r. The steady State rate of growth of the economy is:

g = {[(1-a(1-t*)]/daq}H - r [aa(1-t*)b/d]. (41)

This shows that the steedy State rate of growth is determined by the economy’s
endowment of human capital plusawide array of parameters that include, among others,
the rate of time preference, the degree of corruption, and the productivity of human
capitd in generating inventions.

Diagrammaticaly, as Figure 1 depicts, the seady dtate of the economy is
determined by the intersection of the PP and CC curves at point E. Thisgivesriseto a
steady state growth rate of g, and arate of return to capital equa tor,. How is
democracy related to this steady state? Stronger democratic ingtitutions would act to
congrain the levd of corruption in the economy. Such a change would reduce the bribery
rate, t* and, as equation (41) suggests, it would cause an increase in the Steady State
growth rate. Figure 1 illustrates the impact of an increase in the strength of democracy by
means of the shift of the PP curveto P P, which raises the steady state growth from g, to
g and therate of return to capitd fromr, to r’. By reducing the corrosive effects of
corruption and thus raising the rewards from creating new capitd goods, an increasein
politica rights stimulates innovation and raises both the rate of return to capital aswell as

the steady state growth rate of the economy.

24



Opening the Capital Account: Democr atic ver sus Authoritarian Regimes

So far our andlysis has assumed that the economy is closed to internationa capita
flows. What is the impact of an opening to globd trade in assets? Thisis an issue that has
created great controversy in recent years, with some authors claiming strong positive
growth effects of liberdization (Levine, 2001) and others suggesting instead thet thereis
no such impact (Rodrik, 1998) or even that the effects could be negative (Raddlet and
Sachs, 1998). Our andys's suggests that the impact of capital account liberdization on
growth can be positive or negative, depending on whether the country has more
democratic or more authoritarian regimes.

If we assume that the country isa small open economy, then free trade in assets
with the rest of the world will cause the domestic rate of return to be determined by the

world rate of return, r*. Using equation (36), the equilibrium growth rate is then:

9= {[l-a(l-t*)//da}H - [baa(l-t*)/d]r*, (42)

where dl the varidbles are as defined earlier.  Note that if the equilibrium rate of return to
capitd before the liberdization lies below r*, then equation (42) implies that the growth
rate will decline after liberdization. The capital account opening causes capitd flight, as
domestic resdents find higher rates of return in the rest of the world. Thisreductionin
domestic investment causes the growth rate to drop. If the domestic rate of return before
liberdization is above the world rate of return, on the other hand, there will be an

increased growth rate, asthe liberadization actsto attract foreign capital.
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The gtronger the democratic indtitutions in the country, the more likely thet capitd
account liberdization will produce an expansion of the steady State growth rate. The
reason is that more democratic ingtitutions act to limit corruption, lowering the bribery
tax rate and raising the domestic rate of return to capital. Asinternationa trade in assets
is permitted, democratic governments are more likely to have rates of return to capita
that exceed the world rate of return, inducing capita inflows. More authoritarian
governments are more likely to face capitd flight instead.

Figure 2 shows the diametricaly opposite effects of capitd account liberdization
in democratic and authoritarian regimes. The curves PP and CC and their intersection a
point E represent the steady State before capita account liberdization in an authoritarian
regime. The steedy state growth rateis g, and the rate of return to capita isr,. Inthis
gtudion, if the world rate of return to capitad isr*, an opening of the capita account
leads to a shift of the steady state from point E to point E'. Thisis associated with capital
flight that causes the growth rate to decline, from g, to ¢s.

Under more democratic ingitutions, the steady Sateis characterized by the curves
PP, CC and their intersection at point D, which givesrise to a growth rate equd to g’
and adomedtic rate of return to capital of r'. Opening the capita account in this Stuation
causes the steady state to move from point D to point D', raising the growth rate from g’
tog’.

This section constructed an endogenous growth modd showing how more
democratic ingtitutions are linked to reduced corruption, improved governance and

increased growth rates. This connection is stronger when countries are open to

internationa capita flows, which magnify the growth impact of democracy.

26



What isthe empirica evidence regarding the links between democracy and
growth, particularly through the impact of democracy on the qudity of governance, as

egablished in the last section? The next section examines thisissue.

4. The Empirical Evidence on Democracy and Growth

This section presents the results of cross-country growth regressionsidentifying
the role of democracy on the growth of GDP per worker between 1960 and 1990. The

andysisis based on the following, Cobb- Douglas production function for country i:

Y = A K@ HM? (43)

whereY is Gross Domestic Product (GDP), O<a <1, H is a human capita-augmented
measure of the labor force in the economy, K isthe capita stock, and A is a parameter
that reflects the influence of factors other than capital and labor on production. By
definition, the parameter A represents total factor productivity (TFP). It isthrough the
parameter A that our theoretical analys's in the previous section identified the impact of
democracy. Thisanalyss showed how stronger democratic ingtitutions increase the
quality of governance and spur technologica change, shifting upward TFP,

We follow Hall and Jones (1999) and Krueger and Lindahl (1999) in postulating

the following specification for human capitad-augmented labor:

Hi= Epr Edi L, (44)
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where Ed; is the average number of years of schooling of the labor force, and the
parameter f represents the productivity of workers with Ed; years of education relative to
those with no schooling, *2

Dividing equation (43) by the labor force and using (44) yidds.

YilLi = Ai (KilLi)? [expf Edi]*2. (45)

Taking logarithms in both sides of the equeation, one obtains:

1091 (Y /L) /(Y L) *]= [10gA *ogA*] + a 1ogl(Ki/L) ™K L))

+ (1-a)f (Ed® - Ed), (46)

where the superscripts 60 and 90 are used to denote vaues for 1960 and 1990,
respectively.

The parameter “A” isequd to tota factor productivity and it represents forces
that affect GDP per-worker other than the physical capitd and human capitd.
Traditionaly, economigs have assumed that changes in this coefficient are closdy
related to technologica changes (see Solow, 1956), but they may in fact reflect the
influence of any other forces (wars, natura catastrophes, health and epidemics, ethnic
conflict, geography, etc.). In terms of technologica change, of course, thereisawide
aray of variables that influence innovations. We will include some of these varigblesin
our empirica work, in order to identify their role as determinants of economic growth.

The endogenous growth mode presented in the last section identified human
capitd as akey determinant of technologica change (see dso Romer, 1990a,b). One

expects persons with higher educetion to be those most closaly connected to the
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innovation sector. We add to the growth equation in (46) avariadble TERTIARY, which is
equal to the average of the 1960 and 1990 proportions of the population aged 25 or older
who had atended some level of tertiary education. This represents a sample period
average of the fraction of the adult population who has had some exposure to higher
education.

Our theoretica analysis aso showed how democracy worksin raising the rate of
technica change, dthough this mechanism was shown to operate through the higher
quaity of governance (lower corruption) associated with democracy. To incorporate this
into our andysis we firgt add to the growth regression the index of democracy discussed
earlier, DEMOC, which ranges from 1 to 7, from wesker to stronger democratic
ingtitutions. We then dso estimate another equation which adds the variable GOVERN,
which represents the index of governance discussed earlier and whichrangesfromOto 1,
with higher vaues dencoting higher qudity of governance.

There are other forces influencing technologica change. Data limitations do not
alow usto include most of these variables, but we do include some popular influences on
technica change. Urbanization, for example, has been postulated to be associated with
agglomeration economies that alow new indusiries to emerge and new goods and
sarvices to be competitively produced, effectively raising the rate of innovation (see
Jacobs, 1959, and Rivera-Batiz, 1988). To incorporate this force into the empirical work,
we add the variable URBAN, which is equd to the percentage of the population in 1980
resding in an urban area. We aso note that innovations intensive in research and
development may be spurred by the presence of large, capita-intengve firms that alocate

resources for these purposes, suggesting a positive relationship between the capita per
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worker in the economy and total factor productivity growth. We add (K/L)®°, which isthe
initid capita-labor ratio of the economy, to the growth equation.
We can summarize the determinants of tota factor productivity changes through

this equation:
logAi*°NogAi®® = f (DEMOC;,GOVERN; TERTIARY;,URBAN;,(Ki/L)%) (47)

Equation (47) can then be substituted into equation (46).

The growth equation (46) can be estimated using the following empirical modd:

log[(Yi/Li)*°/[(YilL))?°] = bo+ b ;DEMOC; + boGOVERN;+ bsTERTIARY;
+ b4URBAN; + bs(Ki/Li)®® + b glog[(Ki/Li)*°/(Ki/Li)®]

+ b7(Edi90 - Edieo] + € (48)

wherethe b; are parameters to be estimated and e; is arandom error term assumed to be
distributed normally with mean zero and constant variance.

The data set includes 59 countries for which information on al variablesis
available. The dependent variable is measured by the log-change of real GDP per worker
in constant, international dollars (base year 1985).12 The K;/L; data are for capita stock
per worker, as reported by the Penn-World Tables 5.6 (measured in constant, 1985
international dollars).** The Ed; is measured by the average years of schooling of the
population 15 years of age or older, taken from the Barro-Lee (1994) database. The
values of DEMOC, GOVERN, TERTIARY, and URBAN are as defined earlier.

Table 2 presents the sample means of the variables used in the analysis. The

overdl growth of GDP per worker between 1960 and 1990 was 0.65 in the sample of
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countries, which corresponds to an average of 2.2 percent per annum. The capital per
worker grew an average of 102% between 1960 and 1990, or 3.4 percent per year. And
the average educationa attainment in the sample rose by 2.2 times between 1960 and
1990. The sample mean for the democracy index was 4.7, on arange of 1 to 7. Themean
vaue of the governance index was 0.59, on arange of 0 to 1. Table 2 showsthe sample
means for the other varigblesin the andyss.

Table 3 displays the ordinary least squares coefficients of the growth regressons
corresponding to equation (48). Column 1 reports the results of a smple regression that
includes only the capita per worker, educationa attainment and democracy index as
explanatory variables. As can be seen, dl three variables are satisticaly sgnificant in
explaining growth of GDP per worker. In particular, the value of the democracy
coefficient is positive and atisticaly sgnificant. In fact, an increase of one standard
deviation in the index of democracy (equd to 1.9 points) is associated with an increased
growth rate of GDP per capita between 1960 and 1990 of 0.4 percentage points per year.

The second column of Table 3 reports the results of the full regresson modd,
which includes dl explanatory variables. Note that the adjusted R-squared rises
substantialy, from 0.55 to 0.62, indicating thet the full modd explains asgnificantly
larger fraction of the variance of growth in GDP per capita Most importantly, the
democracy varigble loses its gatistica sgnificance, the vaue of its estimated coefficient
changes 9gns and its magnitude becomes inggnificant in terms of itsimpact of growth.
Accompanying this result is the fact that the quality of governance variable, GOVERN, is

datidicdly sgnificant and a strong determinant of growth. In fact, an increasein the
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governance index of one standard deviation (an increase of 0.26 in the index) increases
the growth rate of GDP per-capita by 1.2 percentage points per year.

The reaults presented in Table 3 suggest that democracy is akey determinant of
growth but only insofar asit is associated with improved governance. As our theoretical
model implies, the key influence of democracy on growth isthrough its effectsin rasing
the qudity of governance in the economy, which isthen closdy linked to greeter factor

productivity growth.

5. Conclusions

This paper has examined how democracy affects long-run growth through itsimpact on
the quality of governance of a country. Thisissueis explored both at the theory level and
through empirica evidence.

The paper focused first on presenting empirica evidence on the link between
democracy and qudlity of governance. An index of qudity of governance congtructed by
Hall and Jones, 1999, was used as a dependent variable in a multivariate analyss of the
determinants of qudlity of governance. Our results show that the quality of governanceis
subgtantialy higher in democratic countries, even after holding other variables congtant.

A generd-equilibrium, endogenous growth moded is then built to specify how a
governance-improving democracy raises growth. In thismodd, stronger democratic
indtitutions influence governance by congraining the actions of corrupt officids. The
force of the vote means that, over the long-run, inept, corrupt officias will be voted out

of office. More democratic ingtitutions also facilitate the activities of the press, which
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can monitor corruption and disseminate information on corrupt government officidsto
the public so that they can be held accountable.

The theoreticd mode visudizes corruption as atax on the entrepreneurs and
firmsthat sdll new capitad goodsin the economy. This reduces the incentives to innovate
and dampens technologica change. By reducing the corrosive effects of corruption and
raising the rewards from creeting new capita goods, an increase in politica rights
gimulates innovation and raises both the rate of return to capital as well as the steady
date growth rate of the economy.

The stronger the democratic indtitutions in the country, the more likely that capitd
account liberdization will produce an expansion of the steady state growth rate. The
reason is that more democratic inditutions are associated with higher domestic rates of
return to capital. Asinternationd trade in assets is permitted, democracies are morelikey
to have rates of return to capitd that exceed the world rate of return, inducing capital
inflows. More authoritarian governments are more likely to face capitd flight instead.

The paper concludes by providing empirica evidence showing that democracy is
in fact a sgnificant determinant of total factor productivity (TFP) growth between 1960
and 1990 in a cross-section of countries. But this contribution occurs only insofar as
democratic indtitutions are associated with greater qudity of governance. Ina
multivariate growth regression analyss where both quaity of governance and democracy
indexes are introduced, the democracy varigble losesits Satigtica sgnificance. The
quality of governance varidble, on the other hand, is Satigticdly significant and astrong
determinant of growth. In fact, an increase in the governance index of one standard

deviation increases the growth rate of GDP per capita by 1.2 percentage points per year.
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Our results thus suggest that democracy is akey determinant of growth but only insofar
asit is associated with improved governance. In cases where democracy is not associated
with improved governance, it will have very little impact on growth. And in authoritarian
countries where the quality of governanceis high, growth islikely to dso be at high

leveds.

Endnotes

1. Asdcited in Krauss (2000), p. D-4.
2. Hall and Jones, 1999, p. 84.

3. Hall and Jones, 1999, p.84.

4. Freedom House, 1997, p. 572.

5. Of course, theissue of causdity emergesin any exercise of thistype. Although we
have mentioned the strong reasons to hypothesize that more democratic ingtitutions will
cause improved governance, it is possible that the causd direction in examining the links
between democracy and governance involves grester governance causing democracy,
rather than vice-versa. For instance, well-governed dictatorships, with successful
economies, may have the political breathing space to dlow greater democratic
ingtitutions to emerge. Countries with poor governance, on the other hand, may have the
collgpsing economies that cause repressive, authoritarian governments to flourish.
Although we cannot explore thisissue in detail with the avallable data, we dso estimated
alinear regresson mode for quality of governance where we used the democracy index
for 1960. We found the 1960 measure of democracy to be a strong, statistically
sgnificant determinant of the quaity of governance in the period of 1960 to 1990.
Although only indicative, this result is consstent with a causal influence of democracy on
governance.

6. Urbanization may dso have a negative impact on the quality of governance.
Higtoricdly, in anumber of countries, politica groups based in growing urban aress have
managed to dominate national, sate or local governments, indituting populist, patronage
systems that benefit their urban politica base while taxing the rest of the country, Sate or
locdlity. These urban political machines—which can operate under both democratic and
non-democratic regimes—have often created deeply flawed governments (see World
Bank, 1997, p. 105).

7. World Bank (1997), p. 108.



8. Thereisgrowing literature examining both the theory and evidence on the impact of
corruption in developing countries. See, for instance, Shleifer and Vishny (1993), Mauro
(1995), Gray and Kaufmann (1998), and Ehrlich and Lui (1999). The modd in this paper
was developed in Rivera-Batiz (20014a).

9. Itisassumed, for smplicity, that there are no penalties imposed when corrupt officids
are discovered. They only lose their bribes. In this case, the expected gain, G, to the
corrupt officiasif their schemeis discovered and dismantled isjust zero.

10. Themodd is based on endogenous growth models of the open economy, such as
Grossman and Helpman (1991a,b); see dso Rivera-Batiz and Romer (1992), Rivera-Bdiz
(1996, 1997).

11. See Romer (1990a,b) for a detailed anaysis.

12. The exponentid relationship between human capital and output per worker follows
the widespread evidence available from microeconomic labor market studies establishing
an exponentid linkage between earnings and educationd attainment of [abor market
participants. Unfortunately, thisis not the functiona specification that has been adopted
in mogt cross-country studies linking education to growth (see, for example, Benhabib
and Spiegd (1994), Pritchett, 1997, Klenow and Rodriguez-Clare, and Easterly and
Levine, 2001). A careful analysis of the two aternative functiona specifications makes
clear that the exponentia form isthe one consistent with the data. This makesthe
empirica work using dternative production functions subject to specification error and
their estimated coefficients biased. For an analys's of thisissue and estimates of therole
of education on economic growth, see Rivera-Batiz (2001b).

13. These data were obtained from the World Bank economic growth database, which
relies on the Penn-World Tables 5.6.

14. The capita stock data were obtained from the World Bank economic growth
database, which are derived, in turn, from the Penn-World Tables 5.6, based on perpetual
inventory estimates of capitd stocks using disaggregated investment and depreciation
datistics (these data are utilized by Easterly and Levine, 1999, in their andyss).
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TABLE 1

DEMOCRACY AND QUALITY OF GOVERNANCE

Dependent variable: Hall-Jones Index of Quality of Governance

Sample mean = 0.48 (s.d. = 0.26)

Explanatory Estimated Estimated Sample
Variable coefficient coefficient mean
(se) (se) (s.d)
t t
CONSTANT 0.1551* 0.2077* --
(0.0338) (0.0650)
46 32
DEMOC 0.0856* 0.0561* 38
(0.0078) (0.0087) 22
111 6.5
TERTIARY - 0.4505 0.053
(0.3134) (0.063)
14
URBAN -- 0.0017 46.2
(.0010) (25.0)
16
POOR90 - -0.1034** 040
(0.0473) (049
-2.2
Number of 115 115
Observations
R-Squared 051 0.62
* Coefficient is statistically significant at the 99% confidence level.
*x Coefficient is statistically significant at the 95% confidence level.
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TABLE 2

SAMPLE MEANSFOR GROWTH ACCOUNTING:
DEMOCRACY, GOVERNANCE AND ECONOMIC GROWTH

Vaiddle Sample mean
(standard devidtion)
log[(Yi/Li)*/[(YilLi)®] 0.65
(log of theretio of GDP per (0.49)

worker in 1990 to 1960)

log[(Ki/Li) /(K i/Li)*°] 1.02
(log of theratio of capita (0.78)
per worker in 1990 to 1960)

Edi® - Ed;®° 2.22
(years of schooling of the population (1.04)

15 years of age or older in 1990 divided
by the onein 1960)

DEMOC 4.7
(Vdue of index of democracy) (2.9
GOVERN 0.59
(Vdue of the Hal-Jones measure (0.26)
of the quality of governance)
TERTIARY 0.069
(0.058)
URBAN 54.1
(24.6)
(KilL)*® 7,482
(8,032)
Number of Observations 59
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TABLE 3

GROWTH ACCOUNTING REGRESSIONS:
DEMOCRACY, GOVERNANCE AND ECONOMIC GROWTH

Dependent variable:
Log of 1960-90 change in GDP per-worker: log[(Yi/Li)*°/[(Yi/L))*]
Sample mean = 0.588 (s.d. = 0.521)

Explanatory Estimated Estimated
Variable coefficient coefficient
(se) (se)
t t
CONSTANT -0.3269** -0.3494**
(0.1656) (0.1585)
-1.9 -2.2
log[ (Ki/Li)**/(Ki/L)®°] 0.4055* 0.3288*
(0.0562) (0.0606)
7.2 54
Ed;*° - Ed;®° 0.1273 0.1182
(0.0431) (0.0407)
30 29
DEMOC 0.0578* * 0.0052
(0.0228) (0.0312)
25 0.2
GOVERN - 0.9347*
(0.2545)
37
TERTIARY - -0.7264
(0.9739)
-0.7
URBAN - -0.0016
(0.0025)
-0.7
(Ki/L;)®° - -0.00005
(0.000008)
-0.6
Number of 59 59
Observations
R-Squared 055 0.62

* = coefficient is statistically significant at the 99% confidence level.
** = coefficient is statistically significant at the 95% confidence level.
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Figurel. Thelmpact of Increased Democracy on Growth
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Figure 2. Capital Mobility and the Impact of Democracy on Growth
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