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NON-TECHNICAL SUMMARY

H you ask an economisst to explain the growth performance ot a particular country
he is likely to mention fiscal policy as an important determinant of growth. This
deep-seated beliet that taxation, public investment, and other aspects of fiscal
policy can contribute to growth miracles as well as to enduring stagnation has
been articulated in the context of growth modeis for the past three decades,

Growth models, both old and new, eature simple channels that link certain taxes
to the rate of growth. Increases in income taxes, tor example, lower the net rate
of return to private investment, making investment less attractive and lowenng
the rate of growth. it 1s hard to think of an influence on the private real rate of
return and on the growth rate that 1s more direct than that ot income taxes. If
these do not affect the rate ot growth, what does?

In this paper we provide a comprehensive summary of the statistical association
between measures of fiscal policy, the level of development and the rate of
growth, using standard data sources combined with newly created data tor public
investmeant. We document the empinical reguiarities that emerge n a broad
cross-section of countries using data tor the period 1970 to 1988 as well those
associated with the long-run historical data that 1s available tor a smaller sat of
countries.

Our point of departure for a multivanate analysis i1s a version of the 1991 Barro
regression. We foliow Levine and Renelt in using World Bank data instead of
Summers and Heslon (1991) data to construct per capita income growth rates.
This procedure reduces the possibilly ot the negative coefficient on initial
income, typically tound in Barro (1991)-type regressions, being an arifact of
measurement error in iIncome. We regress the growth rate of per capita GDP on
the initial level ot per capita GDP, enrolment in primary school, enrolment in
secondary school and several vanables representing political turmoil.

When we expand this regression by including measures of fiscal policy one ata
time we find that these tend to be insignificant, ofien causing the coefficient on
nitial income {o becorne statistically nsignificant as well. There 15 a strong
correlation between our fiscal vanables and the log ot per capita ncome, so it is
difficult to disentangle the effects of fiscal variable from those of the initial level
of income. This problem becomes more severe when we include more than one
fiscal policy vanable on the right hand side.

The same problem arises with the interaction between tax vanables and the initial
level of iIncome. There is an impressive negative relation between the rate of
growth and the ratio ot tax revenues to GDP, but this negative relation disappears
completely orice we control for the initial leve! of income.



The concepts ot public investment used in the World Bank's Government
Financial Statistics (GFS)} are highly problematic tor LDCs. GFS achieves
‘comparability’ of these concepts across countries by reporing only the
nvestment of the Central Government. Since activilies that are associated with
the Central Government in some countries are carried out in other countries by
public enterprises, part of the cross-sectional variation in public investment may
reflect arbitrary differences mn mnstifutional arrangements. To correct for this
potential bias we have constructed new measures of public investment through
a large scale data collection exercise on aggregate and sectoral consolidated
public investment. Our data source was the large collection of World Bank reports
on public mvestment in mndividual countries since 1960. Our consolidated
measure probably overstates the amount of public investment by including
investment by public firms that have activities and goals similar to those of the
private sector. The error introduced by this tact is probably smali compared to
the bias introduced in the World Bank public investment series by the arbitrary
exclusion of various types of infrastructure mvestment carned out by public firms
in LDCs.

Cur empirical findings are summarized by the following list of {en stylized facis.
We use the term ‘cross-section’ to reter to our cross-section data set of about
100 countries tor the period 1370-88. The term ‘historical data’ reters to our panel
ot annual data for 28 countries over the period 1870-1988.

{1) Transport and communication investment seem to be consistently positively
correlated with growth with a very high coefficient (between .59 and .66). This
type of mvestment 15 uncorrelaled with private investment suggesting,
surprsingly, that it raises growth by increasing the social return io private
investment but not by raising private investmeni itself. Transport and
communication investment s still significant in the growih regression when we
control for private investment. Causality might run in either direction between
investment and growth, but when we use an instrument for investment to take
account of its possible endogeneity, this partial correlation survives (although the
resulting coefficient is implausibly high}.

{2) The government’s budget surplus 15 also consistently correlated with growth
and private investment in our cross-section.

{3) The link between most other fiscal variables and growth 1s statistically fragile.
The statistical significance of these variables in a cross-section regression
context depends heavily on what other control vanables are included in the
regression. This fragility 1s partly a result of multicollinearity. Fiscal vanables tend
to be highly correlated with the level of income at the beginning of the period and
are highly correlated among themselves (countres that have higher taxes also
have higher spending).



{4) Government Revenue/GDP nses with per capita income (Wagner's Law) in
both the cross-section and the histonical data sets.

(5} In both of our data sets, we observe that as income rises, international trade
taxes fall as a share ot government revenue, while the share of income faxes
rises.

(6} In our cross-section, higherincome countries have relatively higher health
expenditures and larger social security programmes.

{7} The choice of fiscal nstruments seems to be related o the scale of the
economy. in both of our data sets we find that as population increases, the share
of trade taxes in revenue falls and the share of income taxes rises. This relation
continues to hold if we control for ncome and tor the trade share.

(B) Our cross-section data shows that high population countries spend more on
defence and less on transport and communication.

(9} High levels of inequality in income distribution observed prior to 1870 were
associated with higher levels of publicly provided education in the period between
1970 and 1988.

{10) There are no significant differences in the fiscal policies adopted by
democracies and non-democracies once we conirot for the fevel of income.

The empirical regularities summanzed in this paper suggest a number of lines
of further inquiry. One is the influence of economic scale on the choice of fiscal
instruments. The literature has ofien noted the dependence of fiscal structure on
income, but has not interpreted this relation as having anything to do with the
scale of the economy. Our resulis on population, income, and fiscal struciure
suggest that scale matters. In order to be consistent with these scale effects,
theoretical analyses of the choice of fiscal systems wiil have to take into account
the cost of administering different tax systems, as well as the lumpiness ot some
types of expenditures. Distributional objectives are an additional consideration
for the design ol fiscal system: we found ewidence that inequalily affects
education spending.

The evidence that {ax rates matter for growth 1s disturbingly tragile. This empirical
fragility contrasts sharply with the robustness of the theoretical pradictions: most
growth models predict that income and investment taxes are detrimental to
growth. Our results on the dependence of both growih and tax policy on initial
income help explamn why it 1s so difficult to 1solate the effects of tax policy on
growth. One avenue tor further empirical research is to search for natural
experiments in which there are large changes in tax policy, where the covaration
with income does not constitute a problem.



Our resulis on publie nvestment in transport and communication seem to lend
support from developing country expenences {o Aschauer's (1989) contention
that public spending on infrastuciure has supernormal returns. We have some
suggestive evidence that causalily runs from infrastructure to growth, but further
work 1s necessary to address both causality questions and the surprising high
magnitude ot coefficients on public infrastructure spending. Much more data
collection on infrastructure 1s needed, given the paucity of data on
comprehensive infrastructure spending in most countries; our public investment
data set is a beginning in this regard.



1. Introduction

If you ask an cconomust to expiain the growth performnance of a particular eountry
he 1s likely to mention fiscal policy as being an mmporant growth determmant.  This
deep-seeded beliefl that taxation, public mmvestmment, and other aspects of fiscal poliey
can coniribute 1o growih muracles as well as io endunng stapnation has been artsiculated
1z the context of growih models during the past three decades.

Growth models, both old and new, feature simple channels that link certamn laxes to
the rate of growth. Increases in imncome taxes, for example, iower the net rate of
reurn to private nvestment, making investment activities less attractive and lowering
the rate of growth. It s hard to think of an mfluence on the pnivale real rate of
reiumn and on the growlh rate that is more direct than that of wmcome taxes. If these
do not affect the rate of growth, what does?

Unfortunately, the empirical evidence that 15 eurrentiy awvailable to shed light of
the mportance of fiscal policy i detemmmning growth 1s sparse))  This sparseness
reflects the difficuiiies invelved i measunng the vanabies that theory predicis 1o be
mmportant growth determmants:  marginal fax rates and subsidies, and fevels of public
mvesiment,

Our goal 1n this paper 15 to provide a comprehensive summary of the statishical
associatton between measures of fiscal policy, the level of development and the rate of
prowth using standard daia sources combined with newiy created data for public
mvestment.  We will document the empincat regulanties that emerge m 2 broad cross-
section of couninies with data for the penod 1970 to 1988 as well those associated with
the long wun histonical data that 15 available for a smali set of coumnes. There is

substant:al measurement error m both of these data sets, but there 15 aise mformanon.

The next section of the paper reviews brefly the theoretical Hierasure on fiscal

policy and growth. Our empinical investigation starts in section 3 which uses fiscal

'Prior empmnczt analyses of the refaion between [iscal policy and growih inciude
Garera-Mila (1987), Grer and Tullock (1989), Koesier and Kormendi ({989}, Plosser
(1993), and Engen and Skinner {1992).



data for e period 1970-1988 i the context of cross-section regressions made popuiar
by the work of Barre (1991). We find that the high correlation between many fiscal
vanables and level of imcome i the beginming of the period makes st difficull to
isolate the effect of fiscai policy m the contexi of the Barre repression.  This
corretation with 1mtial wncome leads us 10 study mn section 4 whether fiscal policy 1s
endogenous i the semnse of bemng relsted 10 charactensies such as the level of

development and the overall scale of the economy.

Our empincal findings are summanzed by the following Hst of ten stylized facts.
We use the term “cross-section” to refer to our cross-section data set of about 100
countnes for the pericd 1970-1088. The term “historicai data" refers 10 our panel of
annual data for 28 counines compnsing the penod from 1870 w0 1988.

{1} The share of public mvestmeni n transport and communicalion is robustly
correlated with prowih m our cross-scction when we control for the siew of vanables
siandard 0 cross-seciton studies.  This partal correlation survives when we instritenent
for this vanable {although the resuiting coefficient 15 1mplausibly high).

{2} The governmenl's budgei surpius 15 also consistently correlated with growth
and privale mvesument In our Cross-Seciion.

(3) The link beiween most other [fiscal vamables and growth s siatisically
fragile.  The stausucal significance of these vanables 1 & cross-seclion regression
comtext depends heavily on what other coatro} vanables are included 1n the regression.
This fragility 1s parly a result of mullicollineanty.  Fiscai wvanables tend 1o be
highly correlated with the levet of mcome 1n the beginming of the peroa ang are highly
correlated ameng themselves (countries that have higher 1exes also have higher
spending).

(4) Governmeni Revenue/GDP nises with per capua income (Wagner's Law) 1n both the
cross-section and the hislonicai daia seis,

(5} In both of our data sets, we observe that as income nses, nternational trade

waxes fall as a share of government revenue, while the share of income taxes rises.



(6) In our cross, sechion higher ncome countries have refattvely higher health
expenditures and farger socml security programs.

(7} The chowce of fiscal msiruments seems (o be related to the scale of the
economy. In both of our data sets we find that as population mcreases the share of
trade taxes i revenue falls and the share of mcome faxes mses.  This reiation
continues 10 hold if we contro! for mcome and for the trade share.

{8) Qur cross-section data shows that high populabion countnes spend more on
defense and less on iransport and communication.

(9) High leveis of inequality 1n income distribution, observed prior o 1970, were
associated with higher levels of publicly provided educatior m the penod from 1570 to
1988.

(10}  There are no significant differences 1 the [iscal policies adopted by
democracies ang non-democracies once we conirol for the level of income.

2. The Theeretical Predictions

The development of the neoclassical medel provided public fimance students with a
theoreucal construct swilable to think about the growth effects of [iscal policy.
Researchers such as Sato (1967), Kszyzamak (1967), and Feldsten (1974) used versions
of the Solow (1956) model 1o study the dynamc mmpact of taxaion. More recently,
Chamtey (1986) and Judd (1985), among otkers, have vsed the neoclassical growth model
with an endogenous savings rate developed by Cass {1965) and Koopmans (1963) as 2
iaboratory lo study fiscal policy. Diamond’s (1965) overiappmg generztions version of
the meoclussical model has also been extensively used, by Summers (1981), Auverbach and
Kotlikoff {1987) and others, 1o examne the dynamc effects of fiscal policy.

Since 1w the neoclassical modei steady state pgrowth 15 dnven by exogenous

factors—the dynamics of population and of technological progress--fiscal policy can



only affect the raie of growth cunng the tramsition io the sieady siate. Because of
this fact, the convenhonal wisdom based on the neoclassical model has been that
differences 1n 1ax systems and m debt and expenditure policy can be important
delerminanis of the level of output bul are umilkeiy to have an imporiant effect on the
rate of growth2

This conventionat wisdom contrasts with the predicnions of Eaton's (1981)
stochastic growth model, which fearures a linear production function, as wel as with
those of more recent “endogenous growth" models (e.g. a verston of Romer's [1986) model
that zdmits steady siate prowth, the economies with convex lechnologies explored by
Jones and Manuelli (1990) and Rebelo (1951), and the "lab-eqmpment model” of Rivera-
Batiz and Romer (1991}, In these models fiscal policy can be one of the main
determunants of the observed differemces in growth expernences.

"Endogenous growth” modeis tend to transform the temporary growth effects of fiscal
policy implied by the neoclassical model into permanent growth effects. The strength of
iese effects varies, however, from model to model, depending heavily on the elasucity
of labor supply and on aspects of the technoiogy 1o accumuinie human capital and to
create new goods apoul which very Htie s currently known tsee Jomes, Manuelli and
Rosst (1993) and Stokey and Rebelo {1983)).

In order o isolate the effect of each fiscal instrument 1t is standard m public
finance to assume that the mmpact of a change i a fiscal vanable on government revenue
or expenditure 15 compensated with lump sum taxes or subsidies. We describe befow the
long run effect of permanenl changes in vanous fiscal instruments under this
assumplion.

Most growth models predict that taxes on nvestmeni and sncome have a detrzmental
effect on growth. These taxes affect the rate of growth ihrough a simple. direct,
channei: they reduce the pnvale returns to accumuiation, But not a2l taxes affect the
rate of growth. In models with exogenous labor supply the growth rate s rmmune fo the

n the standard neoclassical model with a conventional value for the share of capial
in output the ransitional dynamics can only be important if the real inlerest rate
takes on imptawesibly high vaiues (King and Rebelo (1993)).
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level of consumplion taxes; thesz taxes de not distort the relauve price of
consumption toeday versus lomorrow, feaving unaffected the cenuve o accumuiate
capital.

The effect of an increase m government consumption should also be nil if we view
this component of public expenditures as leaving the productivity of the private sector
unaffected.  In contrast, the effect of public imvestment should be positive since this
type of activity 15 likely fo enhance the productivity of the private sector {Aschauer
(1989), Bamro (1690)).

When we change more than one instrument at 2 time we ge! a combination of these
vanous partal effects.  For example. the effects of an increase m  government
mvestment financed by mcome 1axes is ambiguous {see Bamro (1990)).

The effects of government deficis are more complex. In overlapping generations
models government deficis tend to reduce the savings rate and the rate of growth (see
Alogoskoufis and Ploeg (1991)).  In mnfine honzon models the effects of deficus
depend on the vanables that have 1o be adjusted in the future to compensate for the
deficits. I a higher geficit today will later be compensated by higher consumplion or
mcome laxes the rale of growth will decline.

In the emmncal analysis thai we descrbe in the mext seclion we pay particufar
attention 10 two of the strongest predictions of growth modeis: that high mcome taxes

jower the rate of growth and that high public spending on infrastructure nvestment
raises growth.

3. Recent Cross-Section Evidence

Cur cross-section date sel compnses the peniod 1970-1988 and combines information
from five sources: Summers and Heston (1991), Barro and Wolf (1989), the Government
Financiat Stapistes (GFS), the Intemnational Financial Staustics (IFS), and Easterly,
Rodniguez and Schmidt-Hebbel (1993). Later on in this section we also explore new data
for public mvestment that we created wsing mformation contamed in World Bank reporis.

th



GFS. which 15 our main source of fiscal data suffers from 1wo relevani
shortconungs:  {i) 1t cindes only Ceniral govemment activities and thus excludes
local governments and public enterpnses (although 1 includes transfers from the
Central government fo both tocat povemments and public enterprises); and (ii) for some

years and some counines the GFS stanstics are based on budgel data.

A compieie list of the fiscal variables that we empioyed, as well as therr sample
means and standard deviatsons, 15 included m the Appendix. Unless we state otherwese
all fiscal vanables are expressed as percemages of GDP and correspond to averages over
the 1970-1988 penod. We will expiore mamly the cross secnon dimension of the data
because Easterly, Kremer. Pritchett, and Summers (1993) show that the vanability over
ume of country characienstics adds }ittie explanatory power,

3.1. Measunng Marginal Tax Rates

The most mportant obstacle to an empirical mvestigation of the effects of fiscal
policy on growth 1s thai margmal tax rales and sebsidies--which are the relevant
vaniables according fo theory--are nol observable. To compule margmal mcome (ax raies
one would ideally use the methodology of Barro and Sahasakut (1983). However, ihis
requires information on ndividual ncomes and laxes thal 15 currentiy publicly
avaijable only for a small sel of devetoped countnes. We have explores four approaches

1o measunng iax raies. each with 1is own problems.s

Statutory tax rates om ncome are avatlable for & cross section of developing
countnies (see Sicat and Viemam (1988)). We included these tax raies n our data seti
but given that iax evasion s an important phenomenon m LDC's, we suspect thal these

rates grossiy overeslimate the distortions associated with sncome taxanoan.  Cotombia 1s

We also explored the possibility of compuimg siatwory effective marginal tax rates on
capitat income aleng the lires of King and Fullerton (1984), iaking advantage of the
software developed by Dunn and Pellechio (1990) which can produce effective marginal 1ax
rates for vanous developing countries, We found. as 18 common in this literature, that
the effective marginal 1ax rates were very seasuive io the mux of assets involved
the project as well as 10 the choice of finaneing arrangemenis.

6



a representative example of iax evasion. lis personat mncome lax 1 1984 allowed jor
very few deducuens and credits and featured margmal tax rates that ranged between 7%

and 49%. Yet, the revenue collecied wm 1984 represented only 1,73% of personal income.

We use the revenue from differeni types of taxes expressed as a {raction of GDP as
a measure of the tax disioruons. In the case of the mmcome tax this would only
correspond to the margiaal iax rate on sncome if the tax were proportional.  Even
stronger assumptions are needed 1o pgearantee that the fraction of revenue m GDP
comresponds 1o marginal tax rates i the case of taxes on investment and of CORSUMPHO.
For this reason, we aiso construcied tax rates as the rato of a specific type of
revenue {o the corresponding tax base (c.g. itrade tax revenuefioial trade or personai
meome iax/personal mceome).

We used the mcome-weighted marginal income tax rates computed n Easterly and
Rebelo {1993), where we employ a method that combines information on the lowest and the
highest statutory tax rates, on the levet of mncome for which taxes are zero, on the

distribution of ircome, and on the mcome tax revenue collected.

Finaly, we compuled “marginal” taxes rates by regressing the revenue from each
type of fax on s tax base, as in Koester and Kormendi (1989). Unforunately, the
results of some of these regressions tend to vary significantty with the sample penod
employed smee a significant number of LDC's reformed therr tax system duning the
1980's*  This mstability s also problematic for our ratios of revenue to the lax base
or to GDP.

While the stawutory tax rates lend 1o overesiimate the distortion effects of
taxation, the three types of measures discussed above tend 1o underesumaie rhose
distorion effects.  The key piece of information used 1n comstructing those three
measures 15 the reveaue coliccted by the govemment. Taxes that generate little revenue
are ampliculy assemed 1o create small distoruens.  In practice, however, there are

highly distortonary taxes thal generate little revenue {the corporaie ncome iax n the

iCountnes for which the regression coefficients are unsiable generally have negalive
slope coefficients. We discarded those countries from our sampie and retmined oniy the
ones with posilive "margmal” 1ax rates.



U.8., whose reveaue s currently 2% of GNP. s often thought to be one such exampie}.

3.2 Cross-Secihion Regressions

Table | reports the simple correlations between fiscal vanables and the growth
rate  that are stahsbeally  significant. Existing  theoretical models make no
predictions about the sign of unconditional correlations. However, we will later show
tat the government surpius, government consumption, and the "marginal’ ax rate on
mcome (computed with 2 time-senies regression) comlinue to be correlated with growth
after we controi for the effects of other vanables.

Our pownt of departure for a multivanate anatysis 15 a version of the Barro (1991)
regression. We foliowed Levine and Reneli (1992} 1in using World Bank daia instead of
Summers and Hesion (19%1) daia 10 comstruct per capus wcome growth rales, This
procedure rteduces the possibility of the neganve coefficceni on mial ncome,
typically found m Barro (1991)-iype regressions, being an antifact of measurement ervor
m meome. Waison's (1992) finding tha: the least squares growth rate is more robusl to
differences mn the senal correlauon properues of the data than the geometnc rate of
growth ted us 1o compute all growth rates by running a least squares regression of the

logarithm of income on ume.

Qur  basic  regression,  with  [-stansiies  ndicated o parenthes:s, s the

foliowmg™

GROWTH RATE OF PER CAPITA GDP 70-88 =
0.003 -0.004 (PER CAPITA GDP 1560} + 0.023 (PRIMARY ENROLLMENT 1960} +
(0.51) ¢-2.8%) (3.13)

0.023 (SECONDARY ENROLLMENT1960)- 0.003 (ASSASSINATIONS PER MILLION)
{1.88) (-1.47}

- 0.01 (REVOLUTIONS AND COUPS) - 1.157 (WAR CASUALTIES PER CAPITA)
{-1.29) €-1.67)

SWe employ White's (1980) heteroskedashcsty-consistent siandard errors to compute all
the -stattstics reported in the paper.



2 . . .
The R™ of this regression 15 0.29, while the number of observations employed 1s
165,

In extensions of the neocizssical growth model such as Mankiw, Romer and Weil
£1992) and 1 endogenous growth models sech as Lucas (1988) the raie of growth 1s a
function of fwo smie vanables:  the mtial level of physical capital and the 1nitial
level of human capital. In modeis such as those of Becker, Murphy and Tarmura (1990) and
Azanadis and Drazen {1990) the nitial level of human capiai 15 also an important
detersinant of future growth. The two school enroliment wvanables are inciuded as
proxies for the nitial level of human capual, while the imtiai level of income 15
wmeluded 1 liee of the wal stock of physical capstai.  The motivation for the
inclusion of measures of politicai wrmeil 15 obvious® We will latter report results
that inciude M2/GDP 1in 1970 and the 1rade share m 1970, These varrables were included
to hold fixed the effects of other policies that have been shown to be robustly
correlated with growth and nvestmeni by Lewvine and Renelt €1992) and King and Levine
(1993).

When we expand this regression by nciuding our measures of fiscal policy one a1 a
ume we find that these tend to be wmsigaificant, often cauvsing the coefficient on
mitial income to become stanstucally msignificant as  well, There 15 a strong
correlation between our fiscal vanables and the log of per capuz income. so 1l 15
difficult to disentangle the effects of {iscal vanable from those of the iat levai
of income. This problem becomes more severe when we wnclude more than ene fiscal poiicy
variable on the nght hand side.

Figure ) illustirates the smponance the nteractien between 1ax variables and the
mitizi level of mcome.  The 1op pane! of this Figure shows the impressive negative
refation between the raie of growth and the rato of wx revesnues 10 GDP uncovered by
Plosser (1693) for OECD counines. The bottom panei of this figure shows that this

negative relation disappears completely once we control for the wnitiat fevel of income.

Tabie 2 reporis the significance of vanows 1ag rale vamables and of the rtial

level of meome m extended versions of the basic regression described above, 1 whickh

SData on war casuallies 1s from Easterly, Kremer, Priicheut, and Summers (1993).
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we Introduce cne lax vanable al a nme.  In these regressions the sign ol the
coefficients on wncome and on the tax vanables tnot reported i the Table) 15 always
negative.  The significance of mcome 15 often weakened subsianuially when lax vanables
are inciuded in the regression. Seven owt of the thirteen lax measures wncluded in this
able render the smilal level of income msignificant i the regression.  The only 1ax
rate vamable that 1 sigaificant at the 5% level 15 a ‘marginal’ income 1ax rate
compuied by usimg mndividual country tme series 10 regress meome lax revenue on GDP.
This Table shows thal # s difficuit to disentangie the "comvergence" effect discussed
by Barro and Sata-1-Marun (1992} from the effects of fiscal policy. This problem
remains when we nclude measures of other policies 1 the regression andfor when we

melude other fiscal vanables.

Table 3 reports the compteie set of regression coefficients for those regressions
o owhich tax rale coeffictents are significant both with the rate of growth ang the
raio of private nvesiment 1o GDP as dependent vanables.  The privase tnvestment
vaniable was consiructed as total mvesiment {rom Summers ang Heston (1991) minus our

own measure of consolidated public investment, which we describe in more detail below.

Table 4 reporis the sinificant partial commelalions belween pnvale mvestment,
growth aznd our measures of fiscal policy. In these repressions we used the same
conditionmg varizbles as before:  the tevel of mcome m 1960, pnmary and secondary
envollment w1960, the three measures of political estability (number of
assassmations, revolls and coups and war casuaities), M2/GPD in 1970 ang the irade
share 1 1970.

The central governmeni surplus 18 one of the fiseal vanables whose relntion with
growth s most robust. The posilive association between govemment surplus and growth
can be given ai least three mierpretanons,  The first 15 tax smoothing whieh implies
that high deficils are associated with penods of low growth, The second s that high
deficstis may just be proxymg for high public debt, which m twm may signal higher
taxes and lower public capial m the fuwre? The third inlerpretation, proposed by

Fischer {1993}, 1s that large deflicits are sumpiy a sympiom of general macrosconomic

"Unfortunately, the unavailability of the daiz on public debt m LDC's prevenis us [rom
Irying lo separate the effects of the deficn from those of the debt.
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instability which 15 detnmental 1o economic growth,

The standard deviauon of the rauo of domesiic laxes fo consumplion plus
mvestment shows aiso a robust association with growth and private investment.  This
variable may be proxymg for general instability i the ecomomy as well as for
vanability assocciated with the tax system.

33 The effects of public nvesiment

The concepts of public nvestment used i GFS are highly problematic for LDC's.
GFS achieves ‘comparability’ of these concepts across counmitries by reporung only the
mvestment of the Central Government. Since actvities that are associaled wish the
Central Governmeni 1n some counines are carried out 1 other countries by pubiic
enierprises, part of the cross-sectonal varatnen m GFS public investment may reflect
arbitrary differences 1 nstintional arrangements.§

To comect for this potestial bias we have construcied new measures of public
mnvestmeni through z large scale data collection exercise on aggregale and sectoral
consolidated public vesiment. Our consolidated measure probably overstates the amount
of public nvestment by imcluding mnvestment by public firms that have activities ang
gozls similar to those of the privale sector. The error mireduced by this facl s
probably small compared 1o the bias troduced in the GFS public mmvesiment senes by
the arbiirary exclusion of vanous types of infrastructure mvestment camed owl by
public firms m LDC's.

QOur dala source was the large collechon of World Bank reporis on public

mvestmert i individual counines since 1960, An earlier exercise (Pleffermarn and

5The measure of governmen: surpluses reported n GFS suffers from s similar problem as
the GFS public mvestment data: 1 refers only 1o the central govermment rather than
the consolidated public secior. However, ihe distornon 1n the GFS of the deflicy
measure 15 not as senous as thai of the public vestment measure, since central
government deficits usually wnclude transfers 1o the rest of the public sector 1o cover
deficits sn Jocal govemments and public enlerprises. We report resuits with both the
central povermmeni deficii and the consolidated public surplus from Easteriy, Rodnguez
and Schmidi-Hebbel {1993).
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Madarassy {1991)} coliecied consolidated public nvestment from a selection of these
reports.  We expanded this Hst to more countnes and more years: our data sel
compnses observations on public mvesiment for 36 countres mn the 60's, 108 counines
m the 70's and 119 countnies m the 80's. More mmportantly, we coliected daiz on
public investmenis by sector and by levels of government from these reporis, the first
tme we are aware that this has been done comprehensively. We have supplemented the
data we oollected for aggregate public investment with other sources, ncluding
Pleffermann and Madarassy (1991), the World Bank (1991) and the United Nations nationat
accounts.  Our public mvestment series can be found in the Appendix.

The correiation beiween Central Government Investmen: and Consolidated Public
Sector Investment w the 1980's (the decade for which our daia sel 15 more complete} 1s
.63, while the median difference between the two rates of mvestment s 7 percentage
pomts of GDP.

We constructed decade-average public mvestment ratios by sector from this data anc
enterec liem mnio pooled regressions of decade-average per capita growth. We performed
regressions  uswmig  decade averages because of the sparseness of the data. The
mformation on public invesiment 15 ofien available for too few years to aliow us io

compuie meanmingful averages over periods hal are longer than a decade,

We used a similar set of conditioning vanables mn these regressions as i section
3.1, This set of varnables compnses the mitiai level of income, and decade averages
of: prmimary and secondary envolimeal, measures of political mstability (assassinations,
revolts and coups and war casualties) and the ratio of government consumption to GDP.?
We extend this regression 10 mclude one public mvestment vapable ay a ume. We
report  three sets of results s Table 5 the basic regression, i  which the
conditioning vanables are the Barro regressors, a version of this regression 1n which
we inciade the rato of M2 o GDP as explanalory vanable, and another version of the
regression wn which both the value of M2/GDP and of the trade share m 1970 are ncluded

w the nght hand side. In Tuble 6 we repear the same analysis with private ivestment

*Government consumplion serves as a proxy for taxes coliecied and then dissipaled
unproductively as 1 Bamro (19%1). When we used owur other 1ax measures instead of
governmenl consumphion the sumber of observations was m general greally reduced and
most of the regression coefficients became stalistically msigaificant.
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as the dependent vanable. The financial vanable 15 ofien (but not always) significant
in both the privaie investment and the growth eguation. Trade 1s sometimes Significant
tespecialty 1n the mvesimenl regression), bul sometimes takes the wrong (nepative) sign
in the growth regression.

The man results suggesied by these regressions are:

1 - Tramsport and communication invesimenl seem lo be consislently positively
eorrelated with growth with a very high coefficient (between 5% and .66). This type of
mvesimenl 15 uncorrelaled with povale nvesiment sugpesung, surprisingly, that 1t
raises growth by increasing the social retum to privaie mvestmeni bul not by rmsing
private investment usell.  Transpert and commumcation anvesiment s still significant
iz the growth regression when we control for private investment.

2 - Totai publec nvestment, as well as public enterpnse investment, s
consisiently negatively correlated with private investment.  This result cam, however,
be an arifact introduced by the fact thai we consiructed out prvaie nvesiment senes
by subtracting our public investment measure from total nvestment.  Totai public
enlerpnse mmvestmen! seems to have no effect on growth.

3 - General governmeni mvesimenl 1§ coasistently posttively correlated with bosh
growth and private invesiment, with a coefficient of about .4 on growth and near one an

private mmvesiment.

4 - Agricelture investmenl 15 consistently negatively related to prnivaie mvesimeni
with a coefficient between -0.64 and -0.94.

A important gualificanen of our results s that we cannol exciude the possibility
that the associuation between public mvestment and prowth 1s due 1o yeverse causation:

public mvestment may simply be higher 1n pertods of fast expamsion.
One pece of wndirect evidence agamnsi reverse causation 1s that only transpori and

communication nvestmenl and general povermment nvestmenl are robustly correlated with

growth (the association between education and housing wvesiment and growth 15 not
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robust). Il the direction of causaiion were from growth 1o public mvesiment, we would

expect all iypes of public mvesument 1o be associated with growih.

In order 1o mvestigale whether reverse causalion 15 responsible for our resulls,
we instrumeni for the public mvesiment vanables,'®  Forunately, we have a natural se
of mstruments to use:  as we will see m the next section, public invesiment and other
fiscal vanables depend on  siructural country charactensiies  Hke mtial  mcome,
population size, and share of agricuiture i GDP. Initial income is already n our
basic growth regression, but the latter 1wo vanables are plausibly exciuded from the
pgrowth regression. We also use conumeni dumimes for Africa ang Latin Amenca because
they are obviously exogenous and may be able to caplure region-specific aspecis of
public mvestment.

The resolts on agniculture and public enterpnise mmvesiment crowding oui privale
mvesimenl do rol remain significant 1n the instrumental vanables regressions.

The effeci of transport and communicat:ons on growth is robustly significant with
mstrumental vanables bui the size of the coefficients s disturbingly high:  we obtam
a coefficient of 2 for transport and commumeation investment and of coefficient of 0.7
for general government investment. This seems to be a common puzzling feawre of
aggregate empinical work on snfrastructure:  Aschauer (1989) and Canning and Fay (1993}
also  report  extremely high coefficiemts on nfrastructure  measures 1 growth
regressions.!! A study by Bandyopadhyay and Devarajan (1993) lends some credence (o the
idea that public investment 1n transport and commumication has high rewrns, These
authors report thal ex-posi rates ol retumn 1o World Bank projects in transpori and
commumeation are muech higher tham those i other seciors, even withoul coasidering
mdirect benefits,

10%We also ran the same regressions lagging the public mvestmeni vanables one decade.
This reduced dramaiically the dimension of owr sampie, rendenng atmost all vanables
{inciuding non-invesiment vanables} msignificant.

UFhese results contrast, however, with the findings of Heliz-Eakin (1992) whe finds no
wmpact of public capital on prodecnviy growth after controlling for fixed effects
scross the LS. siates.
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4. Is Fiscai Policy Endogenous?

There are iwo branches of theoreucal Hierature that suggest the presence of
sirong  endogeneity elements 1 the choice of [fiscal policy, 1mpiymmg that the
regressions thal we reported 1 section 3 are conlamamated by stmullanecus equations
bias., The first of these branches studies opumai fiscal pelicy, usually under the
assumption that the govemment seeks to maximize the welfare of the representative agent
tsee e.g. Chamiey (1986), Lucas (1990}, and Jones, Manuelli and Rosst (1993)). Bame
(1990) discusses the implications of fiscal policy being chosen optimally 1in the context
of a specific model. In his model there 15 an wverted U-shape relanon between the
share of povernment expenditures 1n GDP and the rate of prowth whenever the rate of
mcome tax s chosen randomiy. In coatrast, if governments choose the optimal income
X rate, the relation beiween the share of government and the raie of growth can be
sigmificantly weakened.

The second branch of research that makes policy endogenous treats 11 as the outcome
of a political process (see e.g. Persson and Tabellim: (1991), Cohen and Michel (1991)
and Alesmna and Rodrek (1991)). This "political economy” approach points to very few
exogenous factors that can be used i the empincal analysis but has an mplication that
we examune below:  democracies and non-democracies should, o general, mmplement
different  policies. We aiso discuss the reiation belween policy vamables and

mequality, since this relation is at ihe core of many political economy modeis.

We have seen mn secuon 3 that there 15 a strong relation between certain elements
of fiscal policy and the logarithm of mtial mcome. Below we explore in more detail

this and other possible delerrmnants of {iscal policy.

4.1 Cross-sectton Evidence: 1970-88

Table 7 dispiay the correlalons between fiscal vanables and the logariihm of real
per capita GDP o 1970 that are statistically significant.  This Table shows that
developed countries tend 1o rely more on meome laxes and less on mternational trade

taxes. These palterns of associziion beiween the ievel of development and the character

—
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of the fiscai system are similar 1o those identified vy Tanz (1987,1992) and discussed
w Burgess and Stem (1993).  In addition, the cross-section data suggesis that health
and social security expenditures wcrease with the level of income while most other
types of government expenditures arc negatively associaled  with the level of

dgevelopment.

To mvesugate the presence of scale effecis we regresse¢ our fiscal vanables on
the vaiues m 1970 of the logarithm population, the logarithe of real per capita GDP,
the trade share and the share of agriculture m GDP (the latter vanable was found by
Tanz1 (1992) 1o be highly correlalea with the fiscal struclure). We found that the
ratio of sociaf  secunty contributions fo teizi revenue s positively refated o
population, while  the revenue share of taxes on inlemnauionat trade 15 neganvely
related 10 popuianosn.  On the expenditure side, we also found sirong scale effects:
the share of public spending on captal formanon, transport and commumcahon,
agriculture and  general public services fulls wnh ncreased populanon  size. In

contrasl, the share of defense 1s positively associated with population size.

These scale effects associated with govemment expenditures are likely fo be
related 10 nonconvexsiies 1w either the benefits or the eosts of publicly provided goods
ang services. If o government service has the non-nval consumption property of a pure
public good--defense 1s the classic example--then there 1s more mcenuve (o provide 1l
m a large scale economy. On the other hand, if there are high setup costs bu low
marginal cosis 10 providing a particutar public service, then the amouni of spending per

capita for a given per capua level of that service would fall with ncreased scaie.

We aiso regressed our measurz of consolidated public mvesiment on the logarithms
of muial mcome and of pepulation and os the share of agnculture (the irade share was
excluged {rom the sei of regressors because i seems iess relevani for public nvestment
and was usaally msmgnificant when we ncluded 1t 1n the regression). We found tha
tolat public investmeat falls with per capita income. Investmenl in public emerpnses,
I particular, 13 mversely reimied 10 income.  We also found scale effectss  countnes

wath higher populauon have lower uansport and conumenication mvestment.?

2These resuits sugges: thai we should go back to the regressions m section 3 and use
vanables such as per capiia mcome n 1960, poputauon, the share of agrnceiure n
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We nvestgated the political ecomomy literawre 1mplicauon thai fiscal policy
should be different across democracies and non-democractes.  For this purpose we adopied
the classificatton of countnes o political regiymes of Alesina and Rodnck (1921) and
complemented 1t with the ciassificanion provided by Cukierman and Webb (1993).12  The
fiscal policy vanables that are signilicanly different between democracies and non-
democracies are essenually the same reporied in Table 7 as being significantly
correlated with per capila wmcome. This 15 due to the high comelation between the
democracy donmumy and the level of mcome in 1970 (0.68). The vast maonty of the
democracies mn our sample are nch countnes: there are only three democracies with
mcome below the cross-section median m 1970,

We were surpnised to find that the character of the political system does nol seem
to matter n terms of fiscai policy once we control for mcome. We can onty find one
fiscal vanmable tham s siztsucally differemt between democracies and non-democracies
after controlling for wncome: aid rtevenve (which, presumably, says more about the
behavior of donors than recipients).

Since the distribugion of mcome 1s a centrai element i political economy
theones we examuned the relation between fiscal policy vanables and the degree of
mequality 1 mcome disiribuuon.  We searched for the f{iscal wvanables that were
significantly correlated at the 3% level (controfling for income} with at ieast three of
the followmg measures of meguality: the share of the upper decile m ncome, the
ratio of the nichest gqumiiic 1o the poorest 40%, the share of the middle quiniile, the
Gim coefficiemt, and the Theil mdex. These mequaiily measures, compied m Clarke
{1992), were all compuled with data pnor tc 1970 so that owr correlations may be

mierpreled as the effect of wneguality on fiscal policy. We found that countnies with

GDP, the wade share, elc. 10 mnstrumeat for fiscal policy. We reported already m
secuon 3.3 the insirumemal vanable reselts that we obtamed 1w the case of public
wmvestment. When we tried 1o use the same mstrements with the GFS vanables we were
vnsuccessful:  all the explanatory vanables i the regression became nsignificant,
windicating that the mstruments do not seem adegualte.

BCukierman and Webb (1993) provide a yearly classification of the political repimes for
the couniries m their sample. We classified a country as 2 democracy, whenever, dunng
the time periog 1970-1988, 1 was a democracy more than 50% of the time; otherwise u
15 2 non-democracy.
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greater wmtial wmequality prner te 1970 impiement higher leveis of public expenditure
in educatien as a fraction of GDP m the pencd from 1970 10 1988.

42 Long Run Evidence: 18703-1988

In order to wnvesngale further the relation between fiscal policy, the ievel of
development and the scaie of the economy we construcied a panel that comprises annuai
data for the period from 1870 io 1988 and mcludes z totai of 28 counines.® This daa
was spliced together from vanous sources: Miichell (1975, 1982, 1983), Maddison
(1982}, and Liesner (1989). To obtain a long term series for real per caputa GDP we
used the Sommers and Heston (1991) data for the penod 1950-1988 and extended 1t
backwards 1 time using the growth raie of real per capita GDP implied by our historcal

SOurces.

We divided ncome and the vanous fiscat vamables v different classes and plotied
the median of mcome agmmnst the median of the vanous fiscal vanables for each class
{tze cashed lines around the median represen: 95% confidence bands). These classes were

construcied so as 10 have an identical number of observations.

We found three intercsting (bul nol surpnsing) patteras in the evolution of fiscal
vanables, Figure 2 shows the remarkable increase 1n the share of govemnmen! revenue 1n
nagonal mcome that has occurred between 1870 and 1988, This increase in the
mportance of government m the economy has been explored :n the large literature on
“Wagner's Law” {see e.g. Ram (1987)).

Figure 3 shows that the impornance of cuslom laxes as a source of government
revenue declines sharply with the levet of income.  This decline 1s particularly
striking 1 the U.S. where the tmportance of custom taxes in revenue drops {tom about

100% i the end of the 18th century to approximately zero m 1988.1% Figure 4 documents

HThe countnes i ocur sample are:  Argentma, Ausiralia, Austna, Belgium, Brazii,
Canada, Chile, Colombia, Denmark, Finland, France, Germany, Greece, Iialy, Japan,
Mexico, Netherlands, New Zealand. Norway, Peru, Portugal, Spam, Sweden. Switzerland,
United Kingdom, Uruguay, USA, and Venezueia.

150ur data for the U.S. inciuces ondy taxatron ai she Federal ievel. The taxanion of

18



that the wmportance of the mncome fax as a source of government revenue nses with
meome,

Figures 5 and & were constructed by classifying popuiation size and income
classified m three classes each and depicing the median share of income and custom tax
revenue 1 overall revenue for the mne resulting ciasses.  These figures show a
striking association beiween populanton size and the importance of taxes on mwcome and
on nlermationzl {rade similar to the one sugpesied by our cross-section data:
couniries with higher population tend io resort less to trade taxes and more 10 income
laxes.

Table 8 shows the results of 2 pooiecd time-series cross-seclion regressions i
which we iry 1o reiate the evolution of the shares of income tax revenue and custom fax
revenue i total revenue and the share of government revenue m GDP to a set of
explanatory vanables. These vanables, measured at the annuat frequency, include the

legarithm of real per cap:ita GDP, the logarithm of population, dummies for the two World
Wars and a fime rend.

The coefficient on the jogarithm of real per capia GDP has the expected sign:
positive for the mcome tax and governmen! revenue ranos and negative for the share of
custorn taxes. There 15 a significani ume trend that points to a gradeal increase over
tume n the importance of government revenue m GNP and of income tax revenue i overall

revenue. This trend also suggests 2 gradual decline 1 the mmportance of custom taxes.

Table 8 confirms the resuit thal was aiready seggesied by Figures 5 and 6 and by
our cross-section  datar  the loparithm of population 1s a significani  explanatery
vanable.  Population 15 possively related to the smportance of income taxes and ol
government tevenue, while i 15 negauvely related the custom rtevenue share.  This
effect of population does not disappear when we ntroduce the share of trade m GNP 1n
the regression, thus suggestng the presence of a scale effect associated  with
population on the character ol the 1ax system. The itrade share is negatively associated
with customs revenue, since ntemnational trade 15 1mportant 1n counines with low

business activity in general an¢ of banking, mn parucslar, was an mportanl source of
revenue 1n some U.S. siates during the 19th ceniury {see Wallis, Sylla and Legler
(1993)).
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CUSIOMS 1AaxXes.

The effects of the level of mcome and of the level of population on the character
of the fiscal system are surely retated 10 the admumisirative and compliance costs of
taxatzon.  These costs are not small:  m a swdy for Canada, Vaillancourt (1989)
esimated thai the tolal pnvate and govermment operating cosis associaled with the
meome tax and the social secunty payments represent 7.1% of the revenue collected. In
a sumilar study for the UK. mn the pencd 1986-87, Sandford, Godwin and Hardwick (1989)
estimated that these costs represent 4.93% of revenue.

H 15 plausible that cusiom iaxes require little or no overhead expenditures but
are costly lo admumster per uml of tax collected. Income taxes impiy high overhead
eosts for establishing income reporting, surveiliance, and withholding systems, bul once
such overheac costs are paid, the margingl cost of an additional unut of tax coliected
15 low. Under these circumstances, & government in a small scate cconomy (low
population size, low wmcome, or both) would prefer 1o use cusiom iaxes, while a
government i a large economy would find i worthwhile to bear the fixed costs of
coflecting mmcome taxes.

5. Further Diraections

The empincal regutaniies summarized 1 this paper suggest a number of lines of
further wquiry. One 15 the mfluence ol economuic scale on the chowce of fiscal
mstruments.  The literawure has often noted the dependence of fiscal structure on
mcome, but has not mierpreted this relauon zs having anything to do with the scale of
the economy. Cur resulis on popuiation, ncome, and fiscal structure suggest that scale
matters.  In order to be consistent with these scale effects, theoretical analyses of
the choice of fiscal systems wiil have 1o take into account the cost of administering
different tax systems, as well as the lumpmess of some types of expenditures.
Disiribuslional  objectives are an  additional considerauon for the design of fiscat

system: we found evideace that inequaliy affects educathion spending.



The evidence thal lax rates matter for growth 15 disturbingly frogiie.  This
emmrical  fragility contrasts  sharply with the robustness of the theorencai
predictions: most  growth models predict that ncome and investmeni [axes are
detnimental to growth. Our results on the dependence of both growth and tax policy on
mitial income help explam why 1t is do difficult 1o isolate the effects of 1ax policy
on growth. One avenue for further empurical research 15 to search for nateral
experiments 1 which there are large changes in tax policy, where the covanation with
mcome does not eonstitute a problem,

Our resuits on public mvestmenl m transpont and communication seem to lend
support from developing couniry expenences to Aschaver's (1989) contenuon that public
spending on mfrastructure has supermormal retarms.  We have some suggestive evidence
that causality runs from infrasiructure to growih, but further work 15 necessary 1o
address both causality questions and the surpnsing high magniude of coefficients on
public mfrastructure spending.  Much more dala collection on nfrastructure 15 needed,
gven the paucity of data on comprehensive nfrasiruclure spending 1 most countries;
our public nvestment data set 1s a begmmng n this regard,

Causality questions also affect the stedy of other fiseal policy -growth iinkages,
given our resubts on fiscal policy, mcome and populatton size. Further expioraton of
the determinants of government laxes and spending can suggest variables that can pe used

as nstruments  for fiscal policy, allowing us to identify the structurai refasions
between policy and prowih.



TABLE 1

SIMPLE CORRELATIONS OF FISCAL VARIABLES WITH
PER CAPITA GROWTH RATE. 1970-88

Averages 1970-1988

Central Govemment Surplus/GDP 0.36
Consolidated Public Surplus/GDP 0.36

Revenue Components as Shares of GDP

Totat Revenue wncluding Grants 0.22
Total Revenoe 0.27
Tax Revenue 0.20
Non-Tax Revenue .34
Current Revenue 0.27
Sociai Secunty Contributions 0.18

Exvpendinere Components as Shares of GDP-

Government Consumption (Barro-Wolf{ 1989)) 2028
Government Consumption Exciuding Defense

and Eduocation {Barro-Wolf(1989)) -0.32
General Public Services -0.30
Expenditures on Social Securiy 0.19
Government Transfers {Barro-Wolf(1689) 0.23

Other Tax Variables:

"Marginai” Income Tax Rate from Regression

of Income Tax Reveaue on GDP -0.26
Standard Deviauon of Rano of Domestic

Taxes 1o Consumption plus Investmeni -6.39
Standard Devianon of Raiio of Internaiional

Trage Taxes o Imporis plus Exports -0.18

[
%]



TABLE 2

SIGNIFICANCE OF TAX RATE VARIABLES AND INITIAL INCOME
IN BARRO REGRESSION, 1970-88 CROSS-SECTION

Significance Significance Fevel

Tax Rate Level of Income|of Tax Rate
Tax Rates Computed
with Time Sertes Regressions:
Koester-Kormendi (1989) “marpinal” tax rate 014 194
“Marginal” mcome tax rate from time sefies

regression on GDP 015 047
“Margmal” 1ax rate from ume senes of 101l

revenue on GDP B13 2%
Tav Rates Computed as Ranos
of Tax Revenue to Tar Base:
Taxes on Income, Profits ang Capial Gains/GDP 093 353
Iriernational Trade Taxes/{Imporis+Exporls) .158 243
Individual Income Taxes/Personal Income 057 098
Sicat-Virmam Statutory Tav Rates:
On first bracket 043 432
On .75 x Average {amily income 045 386
On 2 x Average family mcome 074 958
On 3 x Average family income 0 587
On highest bracket 075 .687
Easterly-Rebeio (1993) Marginal
Tax Rate 077 880
Basic Regression with no Fiscal Vanables 006




TABLE 3
TAX RATES, GROWTH AND PRIVATE INVESTMENT

Independent Varables: Dependent Vanable: Dependent Vanable:
Growth Rate af Per Ratio of Prnvate
Capita GDP Investment 1o GDP
Constant 8.010 0.0008 0.086 0,087
{1.109) {6.16) (4.32) (4.127)
GDP per capna, -6.46e-3 -2.8%.3 §.42e-3  -5.8e-3
1960 {-2.25) -1.93) {0.91) (-0.79)
Primary erroliment, 0.0247 0.025 0.083 0.073
1960 {2.24) (3.01) (3.44) {291}
Secondary enroliment, 0.0439 0.031 -0.051 -0.022
1960 (2.69) {1.95) (-0.53} {-0.36)
Assassinations per million, -65.7 -63.4 482.6 -70.3
1970-85 (-1.69) {-2.03) (1.55) -1.07)
Revoiutions and Coups, -0.0054 -0.009 -0.038 0.015
1670-85 {-0.39) (-1.01) «1.33) (0.509)
War Casualties Per Capita -1.436 3.28 5.88 -3.63
197088 -2.225) {1.33) (0.503) (-4.77)
“Margmal" Income Tax Rae| -0.064 -0.193
with respect 1o GDP {-2.04) (-3.30)
Ratio of Individual Income 0,183
Taxes to Personat Income {-1.68)
Ratio of Domestic Taxes to -0.737
Consumption plus investment (-2.702)
Number of Observaisons 33 74 57 43
R2 0.362 0.261 0.468 0.378




TABLE 4

PARTIAL CORRELATIONS BETWEEN FISCAL AGGREGATES,

GROWTH AND PRIVATE INVESTMENT

Significant Partial Correlations with Growih

Fiscal Vanable: Basic Basic Basic

Regression | Regression Regression : |
with M2/GDP  jwith M2/GDP
and Trade share

Centrat Government Surplus/GDP § 0.142 0.133 0.129
{3.13) {2.41) (2.22)

Non-Tax Revenue/GDP 8.170 0.056 0.106
(2.72) (0.66) {1.14)

Capital Revenue/GDP 1.584 1710 1.810
{5.36) (3.07) (2.9%)

Real Government Consumpiion -0.098 -0.064 -0.075

Net of Education and Defense {-2.68) (-1.35) {-1.56)

Expenditure/Reat GDF

"Margnal" Income Tax Rate from |-0.064 -0.069 -0.051

Time Series Regression on GDP  [{-2.04) (-1.62) (-1.19)

Standard Dewviatton of Ratio

of Pomestic Taxes 1o -0.674 -0.670 -0.646

Consumption+Investment (-4.35) {-3.40) (-3.13)

Sicat-Virman Statutory Income 0.0001 -0.0005 -0.0007

Tax Rates on 3 = Average Family [{0.55) (-1.86) (-2.13}

Income

Expenditure on General Public -0.236 -3.150 -0.240

Services/GDP (~3.38) (-1.23) (-1.78)

i~
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TABLE 4 (cont.)

PARTIAL CORRELATIONS BETWEEN FISCAL AGGREGATES,
GROWTH AND PRIVATE INVESTMENT

Significant Parnal Correlations with Private Investment

Fiscal Variable: Basic Basic Basie
Regression |Regression Regression
with M2/GDP  |with M2/GDP
and Trade share
Central Government Surplus/GDP 0.694 0.781 0.814
{2.75) 2.27 (2.50}
Ratio of Real Government Consumption |-0.267 -0.595 -0.664
to Real GDP (-1.42)  {(-2.08) (-1.85)
Reat Government Consumplion -0.551 -0.962 -0.948
Net of Education and Defense (-2.08) {-2.66) {-2.48)
Expenditure/Real GDP
Standar¢ Deviation of Imternationat -1,380 -1.244 -1.746
Trade Taxes/(Imports + Exports) {-2.36} (-1.65) (-2.00)
Domesue Taxes/GDP -0.772 -0.88% -0.820
(-2.32) (-2.13) {-2.09)
Domestic Taxes/{Consumption + -0.737 -0.723 -0.602
Investment) (-2.70) {-2.11) (-1.86)
Stangard Deviation of -2.091 -3.880 -3.772
Domestic Taxes/(Consumpiion + {-1.75} (-2.71) (-2.96)
Investment)
"Marginal” Income Tax with -0.193 -0.225 -0 77
respect o GDP (-3.30) (-2.43) 2.0
Sicat-Virmam Statwiory Income -0.002 -(.002 -0.003
Tax Rates on Average Family (~1.34) 117} (-2.47)
Income
Expenditure on General Public -0.748 -1.642 -1.755
Services/GDP (-1.57) (-2.50) (-2.64)




TABLE 5

REGRESSIONS OF PER CAPITA GROWTH ON PUBLIC INVESTME;NT
AND CONDITIONING VARIABLES :

(Pooied Regressions with Decade Averages)

Basic Regression

Basic Regression

Basic Regression

Rauos To GDF: with M2/GDP  |with M2/GDP and
Trade Share:
Total Consolidated 0,040 -0.00007 -0.004
Public Investment {1.02) {-0.002) {-0.089) :
Sectoral Public investment: :
Agncuiture +0.231 -0.34 -0.304
{-+.13} {-1.50) -1.36) ¢
Education 1.490 1.10 i.18
(2.26) {1.54) £1.60} ¢
Health 008 -0.40 -£.37
(0.02) {-0.54) (-0.49)
Housing and Urban .49 0.88 0.91
Infrastructure {2.82} (1.46) {1.48)
Transport and 0.661 0.588 0.626
Commuentcation (2.48) {2.53) (2.48}
Industry and 0218 0.089 0.082
Mining {1.39) {0.589) (0.53):
Public tnvesimen: by Level
of Government
General Government 0.453 0.402 0.358
(413 (3.43} (3.18) :
Public Enterpnses -0.001 -0.124 -0.13
£-0.01) (-1.0% (-1.15) ;




TABLE 6

REGRESSIONS OF PRIVATE INVESTMENT ON PUBLIC INVESTMENT
AND CONDITIONING VARIABLES

{Pooled Regressions with Decade Averages)

Basic Regression]Basic Regression|Basic Regression
Ratios o GDP: with M2/GDP  |with M2/GDP and
Trade Share
.| Totat Consolidated -0.184 -0.223 -0.241
Public Investment (-2.08) 2,19} {-2.37)
Sectoral Public lnvestment:
Agriculture -0.643 -0.66 -0.74
-2.64) t-1.98) {-2.24)
Education 1.987 228 1.96
(1.29) £1.36) (1.45)
Healtis 0.027 2.56 2.29
{0.02) (230 {1.65)
Housing and Urban 2.108 1.26 1.01
Infrastructure {1.63) (1.00) {0.85)
Transport and 6.001 0.053 -0.17
Commenication {0.00) (0.13) 1-3.43)
Industry and -0.351 -0.449 -0.359
Minmng (-1.35) {-1.37) {-i.14)
Public Investinent by Level
of Governmem
General Government 1.008 0.775 0.771
(3.89) (2.89) {2,388}
Public Enterprises -0.623 -0.630 -0.630
1-3.40) £-3.07) (-3.04)




TABLE 7

SIGNIFICANT CORRELATIONS OF FISCAL STRUCTURE VARIABLES
WITH THE LOG OF PER CAPITA INCOME IN 1970

Averages, 1570-1088
Aggregate Varable:

Consolidated Public Sector Surplus/GDP 0.49

Total Revenue/GDP 0:53
Grants/GDP -0.27
Total Expenditure and fending minus repayments/GDP 0.35

Revenue Components as Share of Total Revenue
(excluding grants):

Tax Revenue 0.;21

Non-Tax Revenue -0417
Taxes on Income, Profits ang Capital Gains 333
Sociai Security Contribution 058
Taxes on Internatienal Trade and Transactions -0.75

Payroll Taxes 031
Expenditure Componenis as Share of Total Expendimure: .

Generat Public Services -0i59

Education -0.41
Heaith 0.36
Soctal Secunity and Welfare 0.78
Recreanon, Cuiture ang Religien <028
Agneuiture, Foresiry, Fishing and Huniing -0i54
Fuet and Energy -0.32

Transportaiton and Commugricaiion -0i32

Sicat-Virmam Staturory Tav Rates:
O=n 0.75 x Average Family Income 0.46

On Average Family Income 047
On 2 x Avernge Family Income 0:46
On 3 x Average Family Income 44

Cther Variables:

Rato of Individual Income Taxes 1o Personal Income 0.59
Rano of Income Taxes to GDP 0.51
Ratio of Domestic Taxes to Consumption plus Investment 0.48
Rano of Trade Taxes o Exporis plus Imporis 0077
Standard Deviztion of Rato of Trade Taxes to Expors

plus Impors -0,50
"Margmal” Tax Rate (Koester and Kormendi (1989)) .30

"Margmal” Tax Rate from Regression of Tax Revenue orn GDP 3:39
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TABLE 8
POOLED CROSS-SECTION TIME SERIES REGRESSION
WITH HISTORICAL DATA: i870-1988

Encome Tax Revesnue

Customs Tax Revenue

Government Revenue

Totat Tax Revenue Totat Tax Revenue GNP
Conslant +3.241  -0.133 3.039 5.310 -2.310
(-6.573) {-0.272) {9.836) (14.852) (-16.783)
Log of Reat
Per Capna GDP 0063 0101 0067 -0.041 0.017
{7.390) (10.592) {-9.196) (-5.791) (6.260)
Log of Papulation 0.621 0.032 0035 -0.041 0.003
(5169} (6157 (-10.512) (-10.939) (2.450)
World War 1 -0.015 0.021 0.008 -0.046 -0.02¢
{-8.3516) (0.523) (0.386) (-2.020) (-2.848)
Word War [l 0051 0.037 -0.046 -0.043 -0.003
(3.396) (2.100) (-3.056) {-2477 (-0.833)
Time Trend 0002  -0002 -0.06F -0.002 0.001
(5.450) ¢.0.780) (-6.473) (-11.838} (15.200)
Export s+Import 0.035 - -0.096 -
(Expor s s Tmports) (1'830) ((5:916)
Number of Observanons{ 894 696 1560 962 1383
R2 0.31 0.32 0.23 0.42 0.37

0
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SUMMARY STATISTICS

APPENDIX

CROSS SECTION VARIABLES: 1970-88
N® of Standard
Varable Source!Obs. |Mean |Devition|Maximem | Minimum
Variables Expressed as Percentage of GDP-
Central Government Surpius GFS 98 10,0461 0.047 0.054 -0.222
Consolidated Public Sector Surplus ERS 53 300501 0.038 0.040 -0.138
Revenue:
Total Revenue and Grants GFS 102 | 0.265] 0.108 0.558 0.096
Taxes on Inc., Profits anc Capial Gawmns GFS 103 | 8.060| 0.048 0.262 0.600
Sociai Securnity Coniributions GFS 163 | 6.0311 0.041 0.188 0.000
Employers Payroll or Manpower Taxes GFS 101 | 0.002 0.006 0.036 0.000
Taxes on Property GFS 103 | 0.005] 0.005 0.039 0.000
Domestic Taxes on Goods and Services GFS 103 : 0.058; 0.040 0.150 0.000
Taxes on Int. Trade and Transactions GFS 103 1 0.043! 0.039 0.213 0.000
Othier Taxes GFS 102 | 0.605] 0.007 0.044 0.000
Totai Revenue GFS8 103 | 0.243| 0.105 0.537 0.078
|Tax Revenue GFS 103 | 0.203] 0.092 0.468 0.059
Mon-Tax Revenue GFS§ 102 | 0.038] 0.043 0.34% 0.000
Capitat Revenue GFE 100 | 0,001 0.003 0.024 0.000
Curren: Revenue GFS 102 | 0.242) 0.105 0.337 4.078
Grants GFS 160 | 0.021] 0.043 0.259 0.000
Expenditures:
General Public Services GFS 86 { 0.035, 0.029 0.142 0.003
Defense GFS 86 § 0.027) 0.030 0.230 0.000
Education GFS 87 { 0.034] 0.018 0.074 0.000
Health GFS 87 1 0.020] 0.013 0.068 0.002
Socsal Security and Welfare GFS B6 | 0.051] 0.036 0.208 0.000
Housing and Community Amemiies GFS 86 | 0.007] 0.006 0.027 0.000
Recreatson, Culiure and Religion GFE 85 | 0.004] 0.004 0.029 $.000
Agricelture, Forestry, Fishing and Hunung GFS 84 | 0.018] 0.04 0.076 (.000
Minng, Muanufacuring and Construchon GFS 84 | 0.007] 6.012 0.073 0.000
Fuel and Energy GFS 82 | 0.005] 0.006 .025 0.000
Tramsport and Communscation GFS§ 84 | 0.023) 0017 6.121 0.000
Other Expenditures GFS 84 | 0.013] 0.013 £.069 0.0031
Current Expenditure GFS 94 | $0.2341 0,104 0.6i4 0.078
Gross Fixed Capual Formation GFS 79 1 8.0331 0.032 0.220 0.000
Capital Expenditare GFS8 94 | 0.058 0049 0.325 0.000
Toial Expenditure munus Leading plus Repayment|GFS 97 i 03087 0.120 0.702 0.108




SUMMARY STATISTICS
CROSS SECTION VARIABLES:

[070-88 (conL)

N° Siandard

Vanable Source|Obs|Mean | Deviation | Maximum | Minumum
Varrables Expressed as Percemtage of GDP-
Government Expenditures SH 48 | 0.300| 0.107 0.51% 0.098
Real Government Consumption/Real GDP BW 11124 0.187] 0.068 0.380 0.047
Gross Real Public Investment/Reat GDP BW 98§ 0.108 0.054 6.245 6.001
Other Variables
Sicat-Virmam (1988) Stawiory Tax Rates: :

On First Income Bracket 51118.814:17.378 166,000 0.000

On .75 » Average Family Income 51} B.688; 8.532i 36.000 0.000

On Average Family Income 51115.065115.644 160.000 0.000

On 2 = Average Family Income 52 128.502119.029 i71.000 2200

On 3 = Averape Family Income 52134,187120.035 195500 2.200

On Highest Income Brackei 52 161.552(15.507 }95.500 25.000
Individual Income Taxes/Personal income 80| 0.039; 0.037 0.135 0.000
"Marginal” Income Tax Rate, ;

Easterly and Rebeto (1993) 321 0.064] 0.051 0.187 0.001
“"Marginal” Tax Rate, 63| 0.308] 0,221 0.142 -0.008

Koester-Kormend: (1589) i
Domestic Taxes/{Consumptuion+investiment) 821 0.074] 0.051 0.215 0.000
Standard Deviation of Domesiic

Taxes/{Consamption+Investment) 821 0.014} 0.013 0.079 0.002
Internationat Trade Taxesf{Imporis+

Exports) 89| 0.065] 0.045 0.192 0.001
Standard Deviation of Iniemational

Trade Taxes/{(fmporis+Exporis) 891 G.DI18| 0015 0.080 0.001
"Margmal” Income Tax Rate Computed

with Time Series Regression on GDP 60 0.109) 0.099 0.376 0.002
"Marginal”® Tax Rate Computea with Time .

Senies Regression of Tax Reverue on GDP 691 02931 0.179 8.826 -5.123

Sources: GES - Govemmeni Financial Staustics; BW -
Summers and Heston (1991); ERS - Easterly, Rodnguez and Schmidi-iHebbe: (1993).
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SUMMARY STATISTICS
PUBLIC INVESTMENT VARIABLES

{Decade Averages, 1960°s, 1970's and 1980's)

Vanables Expressed N® Standard

As Percentage of GDP: Obs, [Mean iDeviation Maximum |Mimmum

Aggregate Data:

Totat Consolidated Public Invesiment 25816.0917} 0.0522 | 0.3268 | 0.0i82

Privaie Investment 212{0.1193] 0.0668 | 0.4405 | 0.0055

Public Enterpnise Invesiment 59:10.0424| 0.0250 | 0.1326 | 0.0024

Public Investment by Gereral Governmenti 12110.0519{ 0.0334 | 02014 | 0.0154

Sectoral Data:

Public Investment m Transpori 11210.0224} 0.0152 i 0.1026 0.0012
and Communication

Public Investment 1 Agnicuiture 133:0.0144| 0.0126 | 0.0932 | 0.0002

Public Investment 1n Education 12110.0060] 0.0057 | 0.0376¢ | Q.0002

Public Investmesnt i Health 111]0.0037; 0.0038 | 0.0241 0.0002

Public Investment m Housing 8810.0056; 0.0066 | 0.0341 0.0000
and Urban Infrasiruciure

Public Tavestmen 1n Indusiry and Mimng | 8910.0131} 0.0176 | 0.1671 0.0000
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Public lovestment Data
All serres are decade averages expressed as ratio o GDP. Ses rext for details

Ma. Couatry Totat Consalidated Privaie Investment Pubtic Enterprise Public Investment by
Public Investment Investment General Governmest

19605 1970s 1080s 1960s 1570s 1980s  196Ds 19705 I980s 19605 1970s  1980s

H Anugua and Barbuda 0.054 D030 0.143  0.204

I Argentna D.ORT  0.062 0.126  0.087

3 Australia 0076 00688 0.169 0177 0035 0041 0037  0.017

4 Austra 28048 0031

3  Bahamas 0.082 0030 0023 0333 0137

& Bangladesh 0.033  0.078 0.046 0.039

7 Barbados 0.857 0.046 0,043

8  Belize 0.093  0.080 017 0.1i6 0.020 0.038

2 Benmn 0,082 0038 0045 0.063

10 Bolivia §6.110 0.091 0088 6071 £.080 0045 0.068 D033 0.030 0.027

11 Botswana 0.156 8.14¢6 0246 0.Z53 0.042  0.043 a.1te 0,112

12 Brazil G083 0063 0.140  3.126 0.041 0625

13 Bulgana 0.186 0.152 0.084

15 Burking Fase 0,136 0093 0181

15 Burundi 0038 0073 0137 0013 0013 DOls 0023 9063

16 Cameroon o113 0433 0079 0083 0077 0113 pg3s 00s3

7  {anada 0.034 0026

18 Central African 0033 0.0%% 0103 0113 0025

19 Chad 0.073

20 Chile ¢.075 00 0.076 0097 c.0i9 0032 0.033 04827

21 China 4.151 0178 D163 D.189

22 Colombia po<l D033 007 D054 0103 00%% 8,031 2.043

23 Comeres 0.209 0.063

24 {ongo 0.13% 0117 G101

23 Coswa Rica 0034 0069 (08 0137 0133 0138 0835 0.037 0.03§ 0.033

26 Cole dlvoirs DO7S 041 0076 0089 D08 0099 0.07! 0.033  0.077

27 Cyprus 0040 0030

28 Domtnca 0.137 0133 0103 8213 0.053  $.039

2%  Domumican Rep  0.048 0083 0052 0088 0133 0168 0.012  0.017 083z 0025

30 Ecuador 0.032 0078 0087 0073 0137 0113 0329 0023 0834 0052

1t Epm Q.17 0.133 o003t 0.077

32 El Saivador 6031 0.052 0043 £0%9 £.1T 0081

33 Eguatonal Guinea 0.131 0.036 0.131

34 Ethiopa 80352 0.103 0.040 0019 6.024 0.027

33 Fin 0.092 D08 0182 O.131 0.047 0052 0.04%  £.037

38 Gabon 0120 04 0193 D173

37 Ghana 0048 0043 0.041

58  Gresce 0.063 0887 .26 0.123 0.828  0.029 0.039 0.033

3% Grzneda 0,263 0.179

40 Guaemala 0029 0041 0041 0097 0118

43 Guinea £.082 8.107 0.082

42 Guinea Bissau 8.291 6019

43 Guvama 0,107 0173 0.227 0058 0062 0038 0.047 0054 0.060 0079 0O.130

43 Haiu 0.021 0.08& 0081 0028 0033 0OsC 0650 D051

43 Honduras 0033 003 008+ 0HI 0155 0007 Dol DAsy 0.639 0033

16 Hong Kong 0033 0043 0265 0260

47 Hungan 027 0167 G.037

48 iceiond a0e 8038

3¢ indm 0067 0071 06100 0,427 0083 O.101 0.024 0633 0048



All senes are decads averages expressed as muo o GDP. Ses text for details

Public Investment Data teontd.)

No. Country Total Consolidated Private Investmeni Public Enterprise Public Investment by
Public Investment Investment General Government

1960s 19705 1980s 1960s 19705 19805 19605 19705 19805 1%G0s  1970s  1980s

50 Indonesiz 3083 G102 0.126  §.109 0055 8038 0.028 8.047

51 lsreel 4168 D039 0.164

52 Jamacz 0098 D.124 0.020 0.073 0.055

51 lapan 0.092  0.079 0237 D212 0.038  0.025 0.654  0.054

54 Jordan 0,176  0.146

55 Kenya 0,087 0083 0.127 0.118 0.050 0,040

56 Karea 0.as5¢ 0407¢ 8.196 0.2

37  Lao. People's Democratic Republic : 0.076

58  Lebanon 0035 0.032

3¢ Lesotho ¢.117  ©6.137 ¢.234 0.13%  0.151

60 Libena ¢.078  0.079

6f  Libya 8201 0194

62  Madagascar 0.038 D078

63 Mataw: §O75 0134 0.09% o063 0.090  D.031 5,077 0.081

64 Madaysiz 0.08F 0.146 0.143  0.159 G.00% 0035 0.081 0096

63 Mali 002 0,143 0.106

66  Mzlka 0.091  0.060 0.143  0.192 002 0.63% 0.363 0,030

67 Moaunianm 008 0122 0271 0131 0169 0047 0.002 0.0%1

68 Mauntus 0876 0077 G192 0133 0.08¢  0.873

65  Mexico 84017 8076 8128 0128

76 Montserrat 0125 0094 £.232 0276

1 Morgcce 008! 0.i17 0.100 0043 0079 G123 0.018 0ols 0.864  0.082 €035

72 Mozambigue 0.153 8014 {

73 Mvanamar(Buer  0.072 0.069 0.126 0.167 0091 0.043 0034 G030 0,133 0038 0.019 0030

74 Mepai 0.043 0077 0.105 0.102 :

75 Methertands 0.63%  0.027

76 Mew Zealard 0885 0.088

77 Nicaragua 0041 8082 0.147  §.131 0.627 0.030

785  Niger 0043 8051 {089 0.043 0.603

75 Nigena pos2 0134 G047 2.123

80  Norwav 0047 £033

8t Pakistan 009  0.093 0.05%  0.077 0083 D456 0.035 0.036

81 Panama 0.040 0.108 0087 0137 0160 0124

83  Papua Mew Guinga 0.090  0.087 0.178 0.01% 0.042

84 Paraguay 0.044 0050 0063 0092 0147 0184 6039 0,023 0.02¢

85 Pem 0042 0050 0056 0088 0.11§ 0153 0.048 ©.033 0.023  0.029

36  Philippines 4.032 8035 2174 0344 0012 6.034 0.050 0833

87 Poland £.073 0202 G014

88  Ponugal 0Ll 0.11% 0.jod D307 0085 0078 0,029 0041

86  Rwanda 0.027 0098 0.104

50 Sao Tome and Principe 011! 0.034

93 Sencgal 0037 0061 0630 D053 0114 0.080 0.043

92 Ssychelles 0117 0.108

931 Sierra Leong 0031 G030 0.036 (0ot 0.013 0.065 0.030

94  Singapore 0.057 04090 ©.43F 0073 0330 02389

55  Soloman istands .08 0.063 0.155 0.031 : 0.073

96 South Affica 5093 0110 0.101  £.344 0127 0138 GO0I% 0034 3,045 0074 003 0038

97 Spain 0033 0030

98  Smlanka 0G0 0073 0137 0084 008% 0122 0.030 0042 0,107 o040 9052



Public Investment Bafa [centd.)
All senes are decade averiges cxprossed as mio 10 GDP, See text for dewils

Country Totzal Consolidated Private investment Public Enterprise Public Investment by
Pubiic Investment Investment Geaeral Goveroment
1960s 19705 1980s 1960s 1970s 19805 19603 1970s 1980s 19GGs 13705 19885

St Chnstopher and Newis 0.118 0.017 0.022

St Lucia 0.09t 4103 0441 0331

St. Vincznt 0.185 O0.114 0,177 0.172

Sudan G.047 0.652 0.075 0.086 0.028 0030 0.035 0018
Sunnams 0.093 0053 0.243 0.134 0106 0.055 0.052
Swaziland G.126 0.160

Swedan 058 {.052 0.130 0.139 0.049 £.026 0.037 00628
Syma 0.14%  0.137 0.038 0.070

“Fatwan 8120 0.103 0.132  0.123 0.085 0.064 0.036 0038
Tanzama 0,081 0.068 0.116  0.101 0.049 0045 0.054 0033
Thailand 0077 0066 0.079 0.163 0,164 0.159 0.022 0635 0.034 0,043
The CGarnbia 805F 0081 0.128 0044 0076 0075

Togo 0.129 9.12 0.112

Trinidad and Tobago 0115 0103

Tunis: 0§33 D.148 0.183  0.126 0.0%7 0.098 o045 0050
Furkey 008+ 6100 0118 06083 0.10s 0.089 0.035  0.059 0,053
UsA 0038 0022 o178 8.1% 0.008 0.008 0.020 0.013
Uganda 0032 0.052

Unuted Kingdom 0.073 0.038 0.115 0,129 0032 $.020 0.041 08618
Uruguay 0018 0645 0042 0111 D083 0071 0024 0023 ©.024 0024
Venezuela 0036  0.104  6.122 0182 0050 0044 4018

Yemen, Arab Republico 0070 0.136
Yemen, Peopie’s Democ  €.310 0327

Yuposlavia 9.230  0.234 8064 0.055
Zure 0038 0.049 0043 0043 0031 0084 8025 002@ 0028 O0FI8
Zambiz 0246 0.132 0.023 0.094 ¢.038

Zimbabwe 0072 0.083 011z 0093 0.037 0070 0.047 0032




All senes are decade gverages expressed a5 o to GDP. See ex for detnils

Public Investment Data {eontd.)

No. Countey Sectaral Public Investment in:

TFransport and Cammun Agriculture Education Health

1960s 19705 19805 1960s 19795 1980s  1960s 19705 198Gs  1960s 19705  1980s
1 Anugua and Barbuda
2 Argenung 0021 0019 0.600 0002 0.0463 0.904
3 Australia
4 Austna
5 Bahamas 0.048  £.034 4.000  0.001 0808 0.007 0ael 000l
&  Bangiadesh 0.011 0.026 0.003 0.004
7 Barbados
8 Belize
2 Bewun
10 Bolivia 0,038 0.0l 0023 0002 0003 0007 0801 0,802
1! Botswana 0035 0.029 0009 §.012 0018 0.032 0004 0.8G3
12 Brazil 0021 2010 0.0604 D003 0.004 0001 0.006 0.080
15 Buigana
14 Burkino Faso 0.018 2.003 0.004
13 Burundi oor7 0.020 0034
16 Camercon 0.014 0.012
17 Canada
{8  Ceatrai African Republic
19 Chad
20 Chile
2t Chmnz
31 Colombia 0073 0617 0813 0608 0813 €001 0005 0005 0003 0002 0002 0.865
23 Comoros 0.1G3 4.030 0.038 0.012
24 Congo 0.007 0035 0.013 0002 001} 0,002 0.£10
15 Costa Rica 0at7 0026  H.0%6 2082 0010 0003 0005 €003 0007 0005
26 Cowe d'lvoite 8043 0054 0.014
27 Cyprus
23 Domumica 0.09% 0.023 0.004 0.009
29 Domiucan Republic 0.007 0808 0.008 04001
3% Eeuader 0.022 0028 0805 0009 £.003 0004 0001 0.003
31 Egvpl 0849  0.044 0016 €.0i3 0.008 (.089 0,807 0083
31 Ei Salvador 001 0014 ©008 0002 ¢O086 001 0003 000+ €001 0002 0.002 @002
33 Equatonai Gunpea 0.027 0.03% 0016 0.015
34 Ethiopia 8.0:18 0087 0020 0023 c.003  0.004 0.002 0.003
35 Fip
36 Gabon poo?  0.009
31 Ghana 0916 0.504 0803 0.803
38 Greasse
35 Greneda ;
48 Cuaremala 0.0 0810 0002 G.003 p.oel 0.002 080l 0.002
41 Gupea
42 Guinea Bissau 0.048 0.056 0.026 : 0.023
43 Guvana 0047 0078 D0O03s 0016 0041 0093 0011 000% 0DLS ©.000 0.001 0008
44 Hai 0006 0016 0029 0003 0009 0013 0001 0003 0009 0.004 0.004 0.008
43 Honduras 0016 D06 002 000 0003 0814 0001 0003 G003 0.083 0003  0.007
4o Hong Kong
47 Hungan
4§ iceland
49 india oot D.Ots 0.0t 00N



Public Investment Tata (contd.)
All senies are decade averages expressed as 1auo 0 GDP, See text for detzils

No. Country Seetoral Pubiic Investment in:

Transport and Commun Agricultare Education Health

19605 19%Ds 19805 1960s 1970s 19805 19605 1978s 19805 1%66s  1570s  1580s
30 Indonssia 0.008 0.008 0.008 0.013 0805 0004
5% Israel
52  lamaica 0832 0.016 0.008 g.002
53 apan
5¢  Jardan
535 Kema 0.026  0.017 o013 0.008 0.004  0.006 0.004 ©0.003
56 Korea
57  Lao, People's Democratic Republic
58 Lcoancn
59  Lesotho
60 Libena
61 Libva
62 Madagasear
63 Malow 8025 0035 0033 6016 ©022 0020 0008 0014 00it 0001 0067 0885
64 Maiaysiz 0.018 0018 0.016 0.007 0013 0.002 0002
63 Mal 0028 0042 0883 .01
65 Maka
67  Maentami 0.006
65  Maaritius 0.006 0024 0.0i3 001t 0.002 0002
69 Mexwes 0014 0GLO 0,017 0011 0.002 0.804
70 Montsemat
71 Morocco 0.014 0015 0023 0.03% 0033 0009 0604 0006 00687 0.001 6001 £.001
72 Mozambigue 0.013 0.035 0.004 4.002
73 MyanzmarfBur  0.010  £.00% 0010 0.809
74 Nepal 0012 0014 0010 0.031 4.004  0.0I0 0.003 0.003
15 detherlands
76 New Zealand
7 Wigarsgun 0.818 0.003 0.003 0.003
78 Niger G.0i9  0.006 0831 0.087 .00+ 0.001 £.004
7% MNigena 0011 0.007 0.002
80 Norway
81 Pakisian
82 Panama 4002 0003 0005 0.8%7 0.005 0089
83  Papua New Guinea
84 Paraguay 0022 0013 0.00i  0.007 0.001 0001 0.004  0.002
85 Peruw 0017 DO C0il DOO8 0@l 0008 £001 @001 0.00% 9.000 0.002 0004
45 Phafippines 0.011 0.007 0006 000z D002 0000 D000
87  Poland
8%  Porugal
89 Rwanda 0.807 0.019 0.066 G.003
90  Sao Tome and Principe
91 Senegal 0.069 0017 0026 0815 0.002 0.003
97 Sevchelles
93  Sierra Leone 0008  0.006 0.005 0013 0806 0003 0052 0.001
9% Singapors oo0e 0013 0.003 0001 0000 0001
%3 Soleman (slands 0034 0022 0020 0013 0.003  0.003 6005 G005
96  South Afnca
97  Spain
9% 3n Lanka 003 0018 003 000 0005 0.013  0.003 0085 0.624



Public Investment Data {contd.)
All series are decade averges expressed as raup 2o GDP.Ses text for details

Counltry Sectoral Public Investment i3
Travsport ard Commun Agriculture Edugation :.  Health

15805

19605 1970s 19805 [960s 19705 1980s 19605 19705 19805 %605 137ds

§1 Chnstopher and Newis 0.023 0.012 .008

St tuem 0.037 0.020 0.004

St. Vincent 0.017 0.020 0.003

Sudan 0.00%  G6.007 0013  ©8.012 .
Sunname 0023 0015 0,017  0.020 0085 0.004 . o.02
Swaziland 0.037 0.029 0.025 '

Swedan

Svria 0.027 ©.004

Taiwan

Tanzanum 8012  0.009 0.08 0013 0.004  6.003 o
Thailand 0626 8020 0027 00611 £00% 0013 0003 0003 €008 0001 000
The Gambia 0018 D036 0049 0007 0013 0.023 8004 0007 OG.0I2 O.ﬂ¢2 ¢.003
Tego g

Trinsdad and Tobago

Tunisia :

Turkey 0019 0024 0841 0015 0010 0010 0010 0006 0004 0803 0.00%
USA :

Uganda

United Kingdom :

Uruguay 0423 8025 0001 040! : 0.601
Venszuela 0021 0020 0.005 0.0867 0003 £.003 0006 0005

Yernen. Arab Republic of
Yemen, People’s Democrauc Republic of

Yugoslavia 6.040  0.032 0.08l 0012 001l 2.008 : 0.008
Zarz 0001 DOD6 0010 0603 0003 0003 0002 0001 0002 0003 £.000
Zambia 0.033 0.007 !

Zimbabwe 0.018 0,008 6.012 04002 0003 : 0.001

0.002

0.002

0,003
0.003

G.002
0030

0.002

0.081

£.007
0.002
0004
0.001




Public lnvestment Data {contd.}

All series are decade averages expressed as mio 1o GDP. Ses text for details

Country

Sectoral Pubiic Investment in:
Housing & Urban Infras Industry and Mining
1960s 1970s 1980s 1960s 1970s 1980s
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Antgua and Barbuda

Argenuni
Australia
Austna
Bahamas
Bangladesh
Rarbados
Befize
Benin
Bolivia
Botswana
Brazil
Buigana
Burkino Faso
Burundi
Cameraon
Canada

Central African Republic

Chad

Chile

China
Colombia
Camoras
Congo
Cosiz Rica
Cote d'hvorre
Cyprus
Dominca
Dommcan Republic
Ecuador
Egvpt

El Salvador
Equatoriai Guinea
Ethiopia

Fin

Gabon
Ghana
Greges
Greneda
Guatemaia
Gannea
Guinea Bissau
Guvana
Hatti
Honduras
Hong Kong
Hungan
fcetand
India

0.000 5.008 0.003

0.000  0.000
G.004 0,610

0.005 ©.003 0006 0.041 0037 0.020
0.030 (022 0.016 0.021
G.000 0,013 0007

0.003
0.003
0.022

£.002 0001 0002 0.002
G.0i2 0.002
0.017 0.032
0.86s 0003 0.003
0.0t% 0.008

0.007 0.902
0.002  0.003 0.007 0004
0.000
0023 0035 0035 0011
0004 0003 0.0i5
0.003

0.001

0.004 0002

g.001  0.002 0003 0008 0020 0037
0.000 0.001 0003 0006
0.002  0.00L  D.OCH

0,022 £.0331



Public Investment Data (contd.)

All senes are decade averages expressed as muo e GDP. Seetext for detpils

Mo, Country Sectoral Public Investment in::
Housing & Urban Infras Industry and Mining
1966 1970s 19805 1960s 19705 1980s
50 Indonesia 0.009 8013
5t israel
52 Jammica 0.002 £8.009
53 Japan
54 Jordan
33 Kenya 0.005 0.007 0.001
36 Kaorea
57  Lao, People's Democrate Republic
58 Eecbanen
59 Lesotho
60 Libena
61 Libya
62  Madagascar
63 Malaw 0.003 0001 0.00f 0005 0010 0008
6 Malavsia 0003 0.003 0.011  0.014
63 Maii 0.009 0608
&8 Maha :
£7  Mauntama 0.049
68 Mauritius 0.007 0.005 ;
60 Mexico 0.002 0.004
70 Montserral
Tt Morosco pooi 0001 8002 0030 0.013
72 Mozambigue o
73 Myanamar{Burma) 0.013 0023
T4 Nepal £0.003 0.006
75  Netherlands
76 New Zzaland
77 HNicaragua 0.010
78  Niger G.005 0.002 0.002
7% Nigera 0.002
80  Norway
8% Pakistan
8 Panamsa 0.005  0.004
83 Papua New Jwnea :
84  Paraguay 0.005 0004 0.003 €003
85 Pem 0.002 0002 0002
86  Philippines 0002 0.003 0.0061
87  Poiand
%3 Porugal
8¢ Rwanda 0.013
90 Sao Tome and Princips
Gl Senegal G.001 0.004
92 Sevehelles
93 Sierra Leone 0.000 0.068
94 Singapore 0.¢1z  0.017 0.013 0819
95  Solpman lslands 0.004
95  South Afnca
57 Spam
53  Srianka 0006 0006 0003 0002 000 0002



Public Investment Data (contd.)
All senes are decade averages expressed as muo to GDP. See text for details
No. Country Sectoral Public Investruent in:
Housing & Urban Infras Industry and Mining
19605 19705 19805 196Ds 19703 1980s

99 St Chnstopher and Nevis 0.006 0.009
160 Stiucm 0.008 £.007
t01 S Vincent 0.001 0.003
102 Sudan 0.609  0.010
103 Sunname 0.008  0.008 0.004 0004
194 Swaziland ¢.004
105 Sweden

106 Syma

107 Taiwan

188 Tanzama 0.00%  0.0t%
199 Thaitand 8.002 0.001 ©.001
110 The Gambia 0.010 0014 0000 ©0OCE 0006
111 Togo

112 Trinidad and Tebago

113 Tersia

114 Turkey 0.007 0003 0002 0017 003¢ 0030
113 UsSaA

116 Uganda

117 Unied Ringdom

118 Uruguav 0.001

119 Venczueln 0.007 0.008 0008 0014

130 Yamen, Arab Republic of
121 Yemen. People's Demosratie Republic of

122 Yugosiaviz 0.107 0.105
123 Zare G.00t
124 Zambia 0012

123 Zimbabwe 0015 0.010 0.022 0.024




t.east squares per eaplta growth rate, 1560.08

Per capita growth, component orthogonal to Income

Figure 1: Per capita growth and income tax
rates with and without controlling for
income, OECD countries, 1960-88
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