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Abstract: The objective of this article is to determine tHéeas of different components of
government spending on the per capita economicthroate in a set of Latin American countries
over the period 1975 — 2000. Within the neoclasdiGanework (Solow, 1956; Swan, 1956),
government spending, and public policy in genehas no role in determining the long-run
economic growth rate, since this is determined bg &xogenous population growth and
technological progress rates. On the other handpime endogenous growth models developed
mainly since the early 1990s, such as Easterly@L9Barro (1990), Barro and Sala-i-Martin
(1992, and 2004), Cashin (1995), Bajo-Rubio (20@hyd Milbourne et al. (2003), fiscal policy
affects the long-term growth rate through decisiom®ither taxes or expenditures.

The empirical literature tends to reject the pridicof the neoclassical model of no role of fiscal
policy in determining the growth rate in the lomgrh. However, results are far from conclusive.
As long as theoretical models about the influent@ublic spending on growth is concerned,
some of them such as Barro (1990), Cashin (19958)¢-Rubio (2000), and Milbourne et al.
(2003) predict that a positive effect is expectedbe found in countries where the size of
government is smaller than a certain threshold, aaneégative one in countries where the size of
government is bigger than that. Therefore, sinaceegaly speaking, with few exceptions, one
finds very large public sectors only in developedrtries (DCs), studies evaluating the impact of
public expenditure on growth should analyze DCs dess developed countries (LDCSs)
separately. Within the recent growth literaturarfeavork, the study uses a generalized method of
moments, as suggested by Arellano and Bond (199Dbtain consistent and efficient estimates
for a dynamic model, such as an economic growthehod

Some literature finds growth promoting effects offgrnment spending on education and health,
which have been associated with spending on hurapitat Nevertheless, these effects were not
found in this study. The findings suggest that tmy component of government spending

significantly correlated with growth is that onrsport and communications. Therefore, it is

possible to conclude that the composition of goremnt spending does matter for growth in the
set of Latin American countries considered here.

Keywords: Economic growth, Endogenous growth, Generalizethod of moments,
Government spending, Less developed countries

INTRODUCTION

ithin the neoclassical framework (Solow, 1956; Swaf56), government spending has no role in
determining the long-run economic growth rate, sititis is determined by the exogenous population
growth and technological progress rates. On theerottand, in some endogenous growth models
developed since the early 1990s, such as Easteé380], Barro (1990), Barro and Sala-i-Martin (1988d 2004),
Cashin (1995), Bajo-Rubio (2001), and Milbouseteal. (2003), fiscal policy does affect the long-ternowth rate.
This happens because some types of taxes and/endikres can affect decisions by private firmsuatiovesting
in human capital, knowledge or research and dewedmp, which constitute the engine of growth witttiis kind of
growth models framework (Romer 1986, 1990; Luc&88] Grossman and Helpman, 1991; and Aghion and
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Howitt, 1992; among others). Moreover, governmgoénding on public goods and other goods with pesit
externalities are particularly important as they tad to higher economic growth rates.

Empirical studies tend to reject the predictiomebclassical models that fiscal policy cannot dffgowth in the
long run. Government spending, particularly capgpending, has been found to be growth promotinghen
literature. For instance, in a study based spetifion the United States during the 1949-1985qukriAschauer
(1989) finds that military public investment andbpia consumption have little effect on private istrment in
equipment, while infrastructure capital stock, whatcalls ‘core’ infrastructure (streets, highwagsports, mass
transport, sewers, and water systems, etc.) ha®mrgspositive effect on the return rate of privaspital and the
level of output. In the same direction, Easterlyd aRebelo (1993) find that investment in transpond a
communications is consistently correlated with gtowsing a cross-section of 100 countries for tB€011988
period, and a panel of annual data for 28 counfiteshe same period. Haque and Kim (2003) drawséme
conclusion for a sample of 15 developing countoesr the period 1970-1987. Odedokun (1997) andjiS[2i001)
obtain a similar result as they find that infrasttwal public investment promotes economic growiturthermore,
several studies find that countries with high skarktotal public investment tend to grow quicklyatdau, 1983;
Aschauer, 1989; Knighdt al., 1993; Cashin, 1995; Nazmi and Ramirez, 1997;H¢dekota and Yi, 1997; Kneller
et al, 1999; Guptaet al, 2002; Clementst al, 2003; Ramirez and Nazmi, 2003).

On the basis of the above, the importance of amgygrowth effects of various components of
government spending rather than the total is evideffiects vary across those different componelmtghis line,
some recent literature analyses the effect of diffecomponents of public spending on economic grdigee, i.e.,
Devarajaret al, 1996; Odedokun, 2001; Devarajetnal, 2001; and Ramirez and Nazmi, 2003).

Some theoretical models on this issue, such asoBd®90), Cashin (1995), Bajo-Rubio (2000), and
Milbourne et al (2003) predict a positive growth effect of pubkgpenditure in countries where the size of
government is smaller than a certain threshold, ameégative one in countries where the size isdrigigan that.
Therefore, since generally speaking, with few ekoag, one finds very large public sectors onlydieveloped
countries (DCs), studies evaluating the impact ablis expenditure on growth should analyse DCs bss
developed countries (LDCs) separately. Besidegtipedly all studies on the topic published befd@97 do not
control for all the relevant fiscal variables, ither words, they do not include the government budgnstraint
(GBC). Nevertheless, some recent research has shioatnit is easy to draw wrong conclusions when esom
elements of the GBC are excluded from a growthesgjon.

Based on the discussion above, this research anidentify the effects of different components of
government spending on the basis of a functioredsification on the per capita economic growth nata set of
Latin American Countries (LACs) over the period £972000.

The results show a positive and statistically digant effect of government spending on transpod a
communications. On the other hand, the effect ef other categories of government spending is Statity
insignificant. Therefore, it is possible to conatuthat government spending composition does mfattegrowth in
the set of LACs considered here.

The study is organised into five sections. Thet figrresponds to this introduction. Section 2 pese
literature review about economic growth and disesssome general aspects of the relationship betes@momic
growth and fiscal policy within the endogenous gitofvamework. Section 3 introduces a theoreticaifework of
the study, while the next one corresponds to thpireal work based on a set of LACs. Finally, seatb draws
some conclusions and policy recommendations.

2. ALITERATURE REVIEW

Growth models have been classified in the litemiato two broad categories: those built on thasbak
the neoclassical one (Solow, 1956; Swan, 1956),thage known as endogenous growth models (Romes, 198
1990; Lucas, 1988; Grossman and Helpman, 1991Aghén and Howitt, 1992; among others).

In the neoclassical framework, government polieyd particularly fiscal policy, which is the focu§this
study, has no role in determining the long-run @coic growth rate, since this is determined by tkegenous
population growth and technological progress ras.the other hand, in the endogenous growth fraoriewhe
engine of growth is human capital, knowledge, ehtmlogy. Accumulation of any of these three vdealiakes
place according to a conscious decision by priegents in the economy. This allows fiscal policyhtve an
impact on the long-run growth rate through eitt@ne taxes or some types of government expendieirggtable
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to affect decisions by private firms about invegtin human capital, knowledge or research and dewe¢nt. In
this regard, it is important to mention that puldimods play a crucial role as they can bring alohainges in the
long-run growth rate through different channels.

Empirical studies tend to reject the predictiomebclassical models that fiscal policy cannot afggowth
in the long run. However, the results are far froonclusive. In particular, with regard to the eféeof government
spending on growth, several studies analyse thevtgreeffects of either total government spending itsr
components. For example, Landau (1983), KormendiManguirre (1985), Ram (1986), Aschauer (1989)r®Ba
(1990, 1991), Levine and Renelt (1992), Easterlg &ebelo (1993), Cashin (1995), Devaragtnal. (1996),
Mendozaet al. (1997), Nazmi and Ramirez (1997), Odedokun (12901), Tanzi and Zee (1997), Knelletr al.
(1999), Bleaneyet al. (2001), Devarajaret al. (2001), Gemmel (2001), Shioji (2001), Feehan andsitaoto
(2002), Gupteet al. (2002), Boseet al. (2003), Clementst al.(2003), Fan and Rao (2003), Haque and Kim (2003),
Milbourne et al. (2003), Ramirez and Nazmi (2003), Barro and Saitin (2004), among others. The results of
these studies are often contradictory dependintherassumptions made, the methodology used, th&rgoor set
of countries studied, and so on. On the one hamoljgexpenditure can displace private investmerdvwding-out
effect), and on the other hand, public expenditame encourage private investment, and therefonecesim growth.

Government capital spending has been found to dethrpromoting in some empirical work. For instance
in a study based specifically on the United Stdiging the 1949-1985 period, Aschauer (1989) fitindg military
public investment and public consumption havedittffect on private investment in equipment, whifeastructure
capital stock, what he calls ‘core’ infrastructustreets, highways, airports, mass transport, sewaerd water
systems, etc.) has a strong positive effect orréhen rate of private capital and the level ofputt In the same
direction, Easterly and Rebelo (1993) find thatesstment in transport and communications is comgigte
correlated with growth using a cross-section of €60ntries for the 1970-1988 period, and a panelnofual data
for 28 countries for the same period. Haque and K2®03) draw the same conclusion for a sample of 15
developing countries over the period 1970-1987.doken (1997) and Shioji (2001) obtain a similarutess they
find that infrastructural public investment pronm®teconomic growth. Odedokun concentrates on a saofpi8
developing countries during the period 1970-1990ilenvthe latter study focuses on 48 states in thiéeld States
over the period 1963-1997, and on 46 Japan’s prefe during the 1955-1999 period. Furthermoregise
studies find that countries with high shares ddltpublic investment tend to grow quickly (Land4883; Aschauer,
1989; Knightet al, 1993; Cashin, 1995; Nazmi and Ramirez, 1997 hHédakota and Yi, 1997; Knellet al, 1999;
Guptaet al, 2002; Clementst al, 2003; Ramirez and Nazmi, 2003).

Government consumption spending, in turn, has Haballed in the published literature as a factor
affecting the utility function of households rattiban the private production function (Barro, 19Bihn, 1998; and
Linnemann and Schabert, 2004; among others). Funtire, increases in consumption spending are litcehgduce
growth rate given that in order to finance themhkigtaxes must be introduced, which have a negaffeet on
investment decisions by the private sector andetbez on economic growth. Thus, with regard to goreent
consumption spending, Landau (1983), Barro (198hy Barro and Sala-i-Martin (1995, 1999) conclubat t
countries with high shares of this spending inrtl&DP grow slower than others; while Kormendi andrniguirre
(1985), Nazmi and Ramirez (1997), Mosley (2000)¢ekar et al. (1999), Bleaneet al. (2001), and Boset al.
(2003), in turn, find that there is no effect ofvganment consumption spending on the economic droate.

Results of the empirical literature are far fronmcloisive and it seems they depend on various aspach
as methods or techniques used, assumptions, coantsgt of countries analysed, and so on. In auditthe
importance of analysing growth effects of varioasnponents of government expenditure rather thartdtz is
evident, since the effects vary across those diftecomponents. Some recent studies analyse thet eff different
components of public spending on economic growgk,(ge., Devarajaet al, 1996; Odedokun, 2001; Devarajein
al., 2001; and Ramirez and Nazmi, 2003). However, mmeon characteristic of these studies that has been
criticised lately relates to the fact that nonettedm includes the GBC; therefore, the results caraffiected by
omitted variables bias. It is necessary to incltlte GBC, given that government decisions on spendie not
independent from those on revenues, but are imerdient. Knelleret al. (1999) demonstrate that there are
substantial changes in coefficient sign, magnitagie significance when some elements are omitted the budget
constraint, and how easy it is to reach incorreattusions by mis-specifying the regression equatio

Theoretical models on the relationship between gowent spending and economic growth such as Barro
(1990), Cashin (1995), Bajo-Rubio (2000), and Milbw et al. (2003) predict a positive effect in countries wehe
the size of government is smaller than a certamestiold, and a negative one in countries wheresihe of
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government is bigger than that. Therefore, sinceegily speaking, with few exceptions, one finds/Marge public
sectors only in developed countries (DCs), studieuating the impact of public expenditure on growhould
analyse DCs and less developed countries (LDCsyatgy. In addition, the composition of public ergliture also
differs between DCs and LDCs. The various programthat have been associated in theoretical wotkaaig
positive growth effects (infrastructure, schoolimgd R&D subsidies) typically amount to less thanp2écent of
public expenditure in OECD countries, whilst thgpitally amount to more than half of public spergdin LDCs
(Folster and Henrekson, 2001: 1503).

3. THEORETICAL FRAMEWORK

In spite of various theoretical advances of endogengrowth models, their particular characteristics
especially those related to the presence of exacthstant returns to scale in the key productiarcgsses (i.e.
human capital in Lucas (1988), and knowledge in Bo(h990)), require very specific values of pararetwhich
makes their empirical tests rather difficult. THere, the use a neoclassical model augmented witte ©f the key
variables in endogenous growth models seems tdiletter option to study the determinants of growth.

Thus a number of empirical studies have introdudifitrent modifications to the neoclassical Solow
model aiming at highlighting the role of a (somagtbr(s) in explaining growth. For example, thduahtial study
by Mankiw et al. (1992) (MRW) emphasises the imaoce of adding human capital to the Solow model.
Nonneman and Vanhoudt (1996) introduce a furthgmeantation of the model by including accumulatidn o
technological know-how through R&D. Islam (1995 aDaselli et al. (1996) examine whether or notrdsealts of
the augmented Solow model obtained by MRW usingsss®ction regressions change by using different
techniques, namely panel data and a generalisedothetf moments (GMM), respectively. Barro (1990as6Gin
(1995), Bajo-Rubio (2001), and Milbourne et al.@3R in turn, allow for the government to affecé throduction
function within the Solow model framework.

This paper is more in line with the latter set miftd$es since its general purpose, as already mesdids to
determine the effects of different components ofegpment spending on economic growth in a set o€£An a
period spanning from 1975 to 2000. To achieve ¢jual, a theoretical model built on the basis of litterature
above mentioned in now introduced.

A strand of the growth literature that stressest government spending can affect economic gravets
discussed in the previous section. To evaluate rrapy if that is the case, a theoretical framekvis needed.
Thus, by considering first the role of public capinto the production function, that frameworkdieveloped. The
model is basically a variation of the augmentedo@omodel introduced by MRW (1992). It includes difnt
categories of public capital as additional inpuatghie assumed Cobb-Douglas production functiomkmis:

Y =K@ H (t)ﬁ{el(‘)} l umEGm“’} (ALY

K (1) K (1) @)

where Y is output, K is the stock of private phgdicapital, H is the stock of human capital,i$sthe stock of
government capital of type i, L is labour forcedah is a labour-augmenting technological factortures to scale
are assumed to be constant, and L and A to grogemausly at rates andr so that

L(t) = L(0)e™
At) = AQ)e"

This model allows for congestion of services preddy public capital as in Barro and Sala-i-Martin
(1992), given that many public services, such asdtthat come from government capital infrastrectune subject
to congestion. For a given level of each type ofegoment capital stock, ;Gthe quantity of public services
available to each producer declines as other perducongest the facilities by increasing their lstoof private
physical capital K.

Let a constant fraction of private output be samed invested, and another one be devoted to human
capital investment, which are denoted Ryasd §, respectively. Besides, let constant shares irpthsic budget,
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Sen---» Som D€ invested in the different types of public talpiThe model assumes that accumulation of refmibtiu
factors goes according to the following equations:

K=s (A-1)Y-K

H=s,0-7)Y-H

G, =5, 7Y -G, 0i =L...m 7

whered is the depreciation rate, which for simplicityassumed to be common to every category of capitaks
and constant over time, amds the size of the public sector, that is the stwdithe public budget in total output.

Defining output and the stocks of capital per wiitffective labour ad/ = ¥/ AL k=K/AL,

h=H/AL 6,=G/AL  9,=G,/AL o dynamic equations for k, h, and gi are given

k=s (-1)y—-(n+r+Jd)k
h=s,(1-1)y—-(n+r+Jd)h
of =SGi7y_(n+r +0)g, (3)

By equating all the three equations to zero, welgesteady-state values of k, h, and eacReplacing these values
into the production function, and taking logs, giean equation for the steady state value of inquenevorker as:

In{w} =In AQ) +rt + ) IV Ins, —In(n+r+3)]+

L) 1-a-B-3" ¥
B — [Insﬂ—ln(n+r+5)]+ 4 — [InsG—In(n+r+5)]
1-a-B-2" l-a-p-2.0
+ [+ Im [InsG —In(n+r+5)]+ 2. ——In7T+
1_a_lg_zi:1yi . 1-a- _Zizly'
AR YRR
1-a-B-3 ¥ @)

This equation shows how steady state per workesniecdepends on population growth, technological
change rate, accumulation of private and governmleysical capital, accumulation of human capitat, size of the
public sector, and depreciation rate. The assumgtiat all countries are in their steady state lmam very strong
one, particularly to the set of LACs analysed iis tstudy. However, this assumption can be relaxetithus an

equation describing out of steady state behaviaarle obtained. Le? be the steady state level of income per

worker, and y(t) be its actual value at any time t. Following MRW992) and Barro and Sala-i-Martin (1995),
approximating around the steady state of the spEednvergence is given by

ding(©) _ 1 o <
T Ainy Iny(t)]’ o
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where/ = (N+1+93)1-a ~¥)is the convergence rate,

Y=ok

Equation (5) implies that

Iny(t)=[L-e")Iny +e™*In§(0) | ©)

where y(©) is income per worker at some initial date. Subimgldn y(©) from both sides,
In§(t)-Iny(©) =[L-e*)ny -[L-e™")ny(©) )

Y(t)

7 =[N

Finally, substituting for L) from equation (4), the equation for the growth rate
output per worker is given by:

INy(t)-Iny(©) = [L-e™)in AQ) +rt +(1- e‘”t){ [ins, —In(n+r +3)]+

_ay
1-a-B-y

#[Ins4—ln(n+r+5)]+7[lnsG In(n+r+5)]
+[D]B-W[IHSG |n(n+r+5)] ﬁlnr‘k
a+,8—y _ (a2t S

—1—a—,B—y|n(1 r)} (1 e )Iny(O) ©

This equation shows the per worker growth rate betwperiods zero and t as a function of the folhawi
investment ratios adjusted by the factor (rdjriprivate investment in physical capitak)sinvestment in human
capital (g), and each of the m categories of public investn(®, ..., Sm), the size of the public sectan)(and the

initial income per worker Y(O) ). This equation can now be estimated. The regu#tstimates would be restricted
or constrained since the coefficient of each ofithestment ratios mentioned before is restrictethe equal and
opposite to that of the factor (n+d) However, this restriction can be relaxed so #uatation (8) would be given by

|n‘y(t)—|n‘y(0)=rt+(1—e‘“{lnA(0)+1_5__;_ylns< +1_af;ﬁ_yln-% +
— N g+ g, +— Y|
1—0-/3-1/ e Ty Ty
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a+B-y ,_\_ a+rB-y CInG
m|n(1 r) 1_a_ﬁ_yln(n+r+5) lny(O)} o

This equation corresponds to the unrestricted oersif the model since the factor (n®)+has been
separated out becoming so an additional explanatoigble.

The restricted and unrestricted equations (8) & adnstitute the basis of the theoretical framdwafrthis study
since they allow one to achieve its general purpebéh is to estimate the growth effects of vas@omponents of
government spending in a set of LACs over the jgeti@75 - 2000.

4. ESTIMATION OF A GROWTH MODEL WITH GOVERNMENT SPENDING

In the previous section we discussed the theotdt@mmework of the study by introducing two verssoof
a growth model, namely a restricted and an unotsttione (equations 8 and 9, respectively). Orb#ses of such a
framework, the present section aims to estimatartbee appropriate version of the model for theadet2 LACs
mentioned above. To carry out this task, it is seagy to take into account that the dependenthlarighould be per
worker GDP growth rate as those equations come &groduction function with labour force as ondha inputs.
However, most of the empirical literature on ecoimgrowth uses per capita growth rate as the deggendiriable
in the model (i.e., Islam, 1995; Caselli et al.989Easterly et al., 1997; Barro and Sala-i-Marfif95, 2004).
Among the few studies that use per worker GDP atstes that by Mankiw et al. (1992).

To be able to compare the results of this study wibst of the existing literature, the study foltothe
common approach by using the per capita GDP groatthas the dependent variable in the model. litiaddthe
results obtained by doing so are more in line withliterature.

Before proceeding with estimation, it is necesdaryecall the importance of including the governinen
budget constraint (GBC) in any study evaluating tbie of public expenditure on growth like the pmesone.
Moreover, in accordance with the literature, oteeplanatory variables should also be included & rttodel in
equations (8) or (9). For instance, terms of treldecks (TOT) control for the effects of externattee activities.
The inclusion of the ratio of broad money supply2)Mo GDP controls for financial deepening, whitéernational
trade intensity ratio (OPEN) does the same fordingree of a country’s openness. Inflation rate UNB used as a
measure of macroeconomic stability. Finally, blankrket premium (BMP) captures distortions in theeifgn
market.

However, the approach taken here for estimatiomefvarious versions of the model does not stat wi
general model that comes from the existing econaroevth literature. That model includes the diffgreariables
that pertain to the GBC and a set of control oh@sgawith the various concepts considered in thgnaented Solow
model in MRW (1992). This means that the numbeexglanatory variables is fourteen or more, dependin
whether government expenditure is disaggregateaor

The number of Latin American countries for whickaldjgregated government spending data were obtained
in order to carry out this study is 12 at most. §hit is not possible to consider all the explanateariables
simultaneously in the model because of the incngasuimber of instruments implied by the technigeeduhere,
namely, the first-differenced GMM Arellano and Boestimator. Recall that within this framework, thember of
instruments increases with the number of explagatariables included in the model.

Therefore, a different approach is taken here.staging point in the estimation process is theestricted
version of the growth model. The set of explanat@siables is added with the other components efGBC, that
is, public spending other than investment, theedéiit concepts of government revenue, and fisdanba. As
stated before, this has to be considered in thena&son given that government decisions on spendirgy not
independent from those on revenues, but interdepgndNevertheless, most of the literature doesimctude
explicitly the GBC.

It is vital to note that many of the possible ordttvariables in the growth regression may be catedl
with government investment. Among these variables,can mention rule of law, geographic factorsmalie,
ethnic fractionalisation, or colonial history. Netreeless, they change little and slowly over tiniberefore, by
using the generalized method of moments (GMM) estimthat differences the growth equation, we ddeast be
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sure that the estimated coefficients on governnsg@nding or its components are not simply pickinqpg au
correlation with these omitted ‘time-invariant’ ehateristics.

This study focuses on the direction and the figamice of the effects of the explanatory varialdasthe
per capita economic growth rate more than on thgnihades of point estimates because magnitudes/eme
sensitive to the different econometric techniquediacussed later and it is hard to decide whidherh to use.

Moreover, quality of data is not optimal for mosttloe developing countries considered in the studhich
might bring about unreliable results from quanit&atanalysis in terms of point estimates. For inséa regarding
quality of the data on developing countries, Maddaid Wu (2000) point out:

“Once we go beyond developed nations, the datafxery poor quality (and in many cases non-
existent). As discussed in Srinivasan (1994, 1986%t of the data are constructed by interpolatiod
extrapolation. Summers and Heston extrapolated foenchmark countries (which varied from 16 in
1970 to 56 in 1985) to other countries and alsarfieenchmark years (1970, 1975, 1980, 1985)".
(Maddala and Wu, 2000: 641)

In this regard, it is important to mention that soohecks for consistency and reliability of theadatere
made. They suggested that the data used hereadlpmeliable.

The empirical part of this study considers a fumti classification of government spending, frore th
Government Finance Statistics — International Manefund (GFS - IMF), and estimates the growth atffeof
three different components of it. Those componemts expenditures on education, health, and trahspal
communications.

4.1 Capital and current spending and economic growth?

In this section government spending is disaggrebatto two economic categories, capital and current
spending. The rationale for doing so is that anstraf the growth literature shows that investmeram important
factor in explaining growth. Therefore, it is apprate to split government spending into the twdegaries
mentioned above in order to establish whether drcapital spending has been growth promoting in géke of
countries over the period considered in the stilitiis type of spending could be associated withpttoeluctive one
that Barro (1990) assumes to be an additional itgothe private production function.

The estimation process in this section concentrjatgson the unrestricted version of our growth elod
given by equation 9 because the Wald test forekgriction in equation 8 could not be acceptedhatconventional
levels of significance. The restriction establistteat the coefficients of each of the investmetibsaare equal and
opposite of those corresponding to the factor (8)r+

The set of explanatory variables in the growth nd@dguation 9) is added with the other componefits o
the GBC, that is, public spending other than inwestt, the different concepts of government reveiane, fiscal
balance. Nevertheless, due to the presence offiga¢icin problems in the model, one of the contaliables, TOT,
is also added in the initial regressions. By daogthe specification problems seem to be removed.

The first three columns in Table 1 present the stap estimator of the model. This estimator is wered
because of the likely presence of heteroskedasticitoss countries. In addition, the two-step Sartgat may be
better for inference on model specification, whicthe main objective at this stage of the estiomagirocess.

In regression (1) all the explanatory variablesa®umed to be exogenous. The results of the E@itih
tests suggest that the model does not face spaific problems. However, with respect to the assiompof
exogeneity of the explanatory variables in the nhodenumber of studies suggests the likely presafigeverse
causation of some of the explanatory variableshéoper capita economic growth rate. Moreover, sofmiem
may be better modelled as predetermined rather &éxagenous. Therefore, in regression (2) all exqilany
variables are assumed to be predetermined witexbeptions of TOT and the factor (n®j#hat are assumed to be

! This point is made by Dollar and Kraay (2004: F&&h respect to international trade.

’Ina previous exercise we evaluated the role tfl tgovernment spending on growth. However, thdyaisma
suggested that its overall impact was statistioadjyal to zero, which is consistent with the litera as discussed in
section two. In other words, total government exjiteine does not have any effect on the per capitm@mic
growth rate in LACs in the period 1975-2000.
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exogenous. The results of the two specificatiotstgive evidence of no mis-specification of the elgthe p-value
of the Sargan test is approximately equal to ort@lewthe corresponding to the test of ‘no secordkorserial
correlation’ is 0.59).

As an alternative option, in column (3) fiscal \edalies (capital expenditure, KE, current expendjt@ie,
impuestos, TAX, capital revenue, KR, grants, GRd discal balance, DEF) and private investment (R
assumed to be endogenous instead of predeternfihedesults show that the two specification testspassed. In
other words, the model does not face specificgiimblems. The p-value of the Sargan test is theesasnin the
previous scenario, while the p-value correspondinthe other specification test drops slightly frons9 to 0.50.
These results suggest that there is no differamessuming the fiscal variables and PI to be ephetdetermined or
endogenous.

On the basis of the above discussion, in what Wfdldhese variables are treated as predetermined.
Inference on the coefficients is not included & 8tage because Arellano and Bond (1991) recommentb use
the two-step estimator for inference on coeffigebut the one-step estimator instead.

To make inference on the coefficients, the one-stdust estimator is presented in column (4). The
specification test is passed (p-value = 0.26). Staistically significant variables in the modekahe lagged
dependent variable (GDF, private investment (Pl), terms of trade growdfOT), and black market premium
(BMP). Pl is statistically significant at the fiyeercent level of significance, while the rest aseasthe one percent
level. The growth effects of all these variablesiarthe expected direction.

Although the results of regressions (2) and (4pssgthat the model does not have specificatiohlgnas,
it is necessary to control for a set of factord ttem affect the per capita growth rate, as dismibefore. Estimates
of the coefficients of the explanatory variablestttemain in the model at the end of the procesprasented in the
columns (5) and (6), the two-step and the robust-siap estimators, respectively. Following the ltesin
regression (4), all right-hand side variables asumed to be predetermined with the exceptions@F &nd the
factor (n+r#) that are treated as exogenous. The p-value ofS#mgan test for the two-step estimator is
approximately equal to unity, which means thatehiernot enough evidence to reject the null hypsiththat the
over-identifying restrictions are valid. The otlsgecification test is also passed (p-value = 0\B)¢ch suggest that
the final model in this section is ‘well specified’

Inference on the estimates is based on the romessiep estimator in column (6). The variables #rat
statistically significant in the model are GRFPI, TOT, and BMP. The first three variables walso statistically
significant in regression (4). It follows that thesults on significance of these variables in tegtession are robust
to the inclusion of the other control variableswéwer, the only statistically significant one amdhgm is BMP.
Thus, this variable is the only additional oneegnessions (5) and (6). Besides, the point estsrete more precise
now, given that Pl is statistically significant thie five percent level of significance while théert three before-
mentioned variables are so at the one percent tfvahnificance. All the significant estimated fogents in the
model have the expected sign from the theory. Ttheseffects of GDRPand BMP are negative whereas the effects
of Pl and TOT are positive. It is important to et#hat the effects of the focus variables in tleistion on the per
capita economic growth rate, namely governmenttabpind current expenditures, are positive butisticdally
insignificant.

To sum up, this section has found that neither gowent capital nor current spending have a stediyi
significant effect on economic growth in LACs dgithe period 1975-2000.

The insignificant effect of capital government sgieg on the per capita economic growth rate has bee
reported in other studies, such as Barro (1991 faide cross-country sample, and Devarajan €2@01) for a set
of 28 African countries.

4.2 Public investment and economic growth

This section analyses the model presented in theiqus one considering data on government capital
spending from another source, namely the World Bafobal Development Network database (from 1935 t
1998), updated to year 2000 with data from Everaad Sumlinski (2001), instead of the data from@#esS - IMF
used before. Thus, the variable from the World Banki Everhart and Sumlinski will be called governine
investment (Gl) and used as an explanatory varialttee growth model instead of KE. It is importéamtexplain
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Table 1: Results on the effect of government capital and current spending on growth

GMM Two-ste One-step robyst
All Fiscal GMM | One-step
Variable explanatory variables and Predetermined Two-step| robust
variables a$ Predetermined Pl as explanatory Final Final
exogenousg explanatory | endogenoug variables model model
(1) variables (2) (3) (4) (5) (6)
GDP, -1.046 -0.082 -0.992 -0.286 0.387 -0.315
0.387*** 0.188 1.116 0.075** 0.756 | 0.060*
PI€ 0.020 0.089 0.114 0.008 -0.00p 0.01B
0.005*** 0.102 0.145 0.004* 0.019( 0.008%*
KE ° 0.013 -0.009 0.023 0.004 -0.03p 0.00B
0.003*** 0.01¢ 0.02¢ 0.00¢ 0.02¢ 0.00¢
CE® 0.012 -0.012 0.14¢ 0.00z -0.03¢ 0.00¢
0.02¢ 0.04: 0.245 0.02: 0.09¢ 0.02¢
TAX © -0.01¢ -0.067 -0.08¢ -0.00z 0.05: -0.007
0.013 0.047 0.090 0.008 0.108 0.010
KR -0.00¢ 0.00¢ -0.02¢ 0.00(¢ 0.01: -0.001
0.00¢ 0.017 0.037 0.00: 0.021 0.00¢
GR -0.00¢ 0.03¢ 0.01: -0.001 0.03¢ 0.00(
0.00¢ 0.051 0.011 0.0C5 0.051 0.00¢
DEF 0.000 0.001 -0.006 0.000 0.006 0.040
0.001 0.004 0.009 0.001 0.007 0.001
H® -0.037 0.082 -0.066 -0.015 -0.039 0.00p
0.021* 0.239 0.125 0.023 0.044 0.00B
n+r+ 0.065 0.048 -0.050 0.051 0.216 0.017
0.024%* 0.101 0.253 0.019*** 0.226 0.026
TOT 0.003 -0.001 0.002 0.002 0.001 0.002
0.001*** 0.003 0.002 0.001*** 0.002| 0.001*
BMP® -0.042 | -0.018
0.02¢ | 0.003***
Constant tert 0.003 -0.007 -0.00¢ 0.00%
0.002*%** 0.02¢ 0.01¢ 0.002**
Observations 30 30 30 30 28 28
Number of countries 12 12 12 12 12 12
Wald test of joint significance 0.000 0.000 0.000 0.000 0.00( 0.00p
Sargan test 1.00( 1.00(¢ 1.00¢ - 1.00( -
m1 (test of serial correlatic® 0.57¢ 0.65¢ 0.421 0.29¢ 0.55¢ 0.61¢
m2 (test of serial correlation) 0.209 0.589 0.505 0.257 0.516 0.121

a Standard errors in italics

b * p<0.10; ** p<0.05; *** p<0.01.
¢ The variable is included in the regression agdnéble)

d The variable is included in the regression ak+aériable)
e The null hypothesis is that there is no firstesrdutocorrelation in the first-differenced residua
f The null hypothesis is that there is no secortkoautocorrelation in the first-differenced resitiu
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that these two variables, KE and Gl, are not thmesasince KE includes capital expenditures of jesttral
governments, while the variable Gl includes KE glavith public investment undertaken by state-oweetérprises
(henceforth SOES).

The starting point for estimation is the same glowtodel used in the last section but with the other
components of the GBC and TOT added as explanatoigbles. The first three columns in Table 2 cgpond to
the two-step estimator of the model. As in the ey section, in regression (1) all the explanatasiables are
assumed to be exogenous, while in regression (Zhede variables are assumed to be predetermiitadtive
exceptions of TOT and the factor (n®j+hat are assumed to be exogenous. In turn, rEgre$3) assumes the
fiscal variables and private investment to be eedogs instead of predetermined. The results ofpleeification
tests suggest that it is preferable to model theafivariables and private investment as predeteniather than
either exogenous or endogenous.

Bearing in mind that Arellano and Bond (1991) reovend using the one-step robust estimator to make

inference on the coefficients, it is presenteddlumn (4). The specification test of ‘no secondesrdutocorrelation

in the first-differenced residuals’ is passed (ptsea= 0.79). The statistically significant variablen the model are
now the lagged dependent variable (GDP-1), adjustgmlilation growth rate (n+d), terms of trade growth rate
(TOT), and the constant term. The growth effectalbthe three variables are significant at the fpercent level of
significance while the constant term is just maatjinsignificant at the ten percent level. The diien of the effects

of GDP-1 and TOT is the expected one from theoryilevthe corresponding to the factor (n&y+s not. The
estimated effect of this factor is positive congrir what is expected.

Although the results of regressions (2) and (4)pssgthat the model does not have specificatiohlgnas,
some control variables must be included in theesgjon. Therefore, the same procedure used befdodlowed
with the objective of controlling for some factdat can affect per capita growth rate accordintéditerature.

Thus, the GMM two-step and the robust one-stepnastirs that include only the control variables that
remain in the model at the end of the processeperted in columns (5) and (6), respectively. Tésults of the
specification tests of the two step estimator sagtet there is not enough evidence suggestirtgtiedinal model
in this section is ‘mis-specified’.

The results of the robust one-step estimator inroal (6) are now used for inference on the coefiisie
They show that two out the three variables thatstatstically significant in the initial model aatso significant in
the final model (GDRand TOT). The direction of the effects of thesdalaes is the same in both models. On the
other hand, the factor (n+&yis not statistically significant any more. Alongth the two first variables, others have
become statistically significant in the model, nanm@ivate investment (PI), tax revenue (TAX), ahe proxy for
human capital (H). The growth effects of these tholdal variables have the expected direction fraaonemic
theory. Thus, the effects of Pl and H are positigle that of TAX is negative. One of the additibrantrol
variables tried in the model is statistically sfgrant, namely BMP. It enters the model with a rtegasign as
expected. With respect to the fiscal variables réselts suggest that on the expenditure side, Bbind CE have a
positive effect on the per capita economic grovéte ralthough it is statistically insignificant dtet conventional
levels of significance. It is important to see tlla¢ point estimate of the effect of governmenteBtment is
approximately half of that corresponding to privaeestment. On the revenue side in turn, the dgnaffects of tax
and capital revenue are negative, while the efiégrants is positive as expected. Finally, theqagita growth rate
is invariant to changes in fiscal deficit.

Like in the last section, the impact of each oftithe components of government spending consideeeel h
is positive though statistically insignificant. Tipeint estimate of Gl is 0.01, which is smallerrtithe estimates
obtained by Ramirez and Nazmi (2003) for nine L&merican countries, Clements et al. (2003) fotyfdow-
income countries, and Gupta et al. (2002) for 3gtbping countries. Estimates in those studies framy 0.056 in
the first study to 0.808 in the last one.

Regarding the other component of government spgndi, its estimated effect on the economic growth
rate is also statistically insignificant and paosdti The direction of this effect is the oppositettiat found in a
number of other studies. Nevertheless, some autimrs reported a positive growth effect of CE. Fmatance,
Devarajan et al. (1996) find a significant positgrewth effect of government consumption expendiiara sample
of 43 LDC'’s, while Odedokun (2001) finds the sanesuit for government spending in wages and salanies
sample of 103 developing countries. This kind cérapng represents a considerable share of govetncoerent
spending in those countries during the period aealyn the study (more than a third).
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Table 2: Resultson the effects of public investment and current spending on growth
GMM Two-step One-step robus
All Fiscal GMM
Variable explanatory variables and Predetermined Two-step| One-step
variables ag Predetermined Pl as explanatory Final |robust Fing
exogenous| explanatory | endogenoug variables model model
(1) variables (2) 3) (4) (5) (6)
GDP; ¢ -0.119 2.966 -0.928 -0.306 -0.086 -0.43
0.15( 2.19¢ 0.270%** 0.086*** 0.24¢ | 0.076%**
PI° 0.014 -0.074 0.023 0.006 -0.046 0.021
0.005*** 0.05¢ 0.03¢ 0.00¢ 0.04¢ 0.009**
Gl ° 0.01c¢ -0.04 0.06¢ 0.00¢ -0.03¢ 0.01(
0.004** 0.03( 0.028** 0.00¢ 0.04¢ 0.00¢
CE® 0.01¢ 0.24( 0.02¢ 0.007 0.02¢ 0.017
0.019 0.160 0.058 0.020 0.084 0.021
TAX ° -0.010 -0.254 -0.030 -0.005 -0.053 -0.02
0.012 0.163 0.041 0.010 0.10¢ 0.012
KR -0.002 -0.077 -0.009 -0.001 -0.003 -0.00
0.002 0.048 0.012 0.003 0.02(¢ 0.004
GR 0.001 -0.13¢ -0.01¢ 0.00( 0.00: 0.00(
0.00¢ 0.081* 0.01t 0.00¢ 0.00¢ 0.00¢
DEF -0.001 -0.030 0.001 0.000 0.00 0.00
0.001 0.02( 0.00: 0.001 0.00¢ 0.001
He -0.01¢ -1.93¢ 0.009 0.01¢ -0.04¢ 0.04:
0.017 1.18¢ 0.071 0.021 0.13¢ | 0.016%**
n+r+5 0.072 0.554 -0.123 0.057 0.117 0.023
0.024%** 0.393 0.122 0.017*** 0.130 0.020
TOT 0.002 0.014 0.006 0.002 0.001 0.00
0.001*** 0.006** 0.002*** 0.001*** 0.001 0.001***
BMP ¢ -0.048 | -0.019
0.041 0.004***
Constant tern 0.00¢ 0.1¢6 0.011 0.00¢
0.003** 0.097* 0.006* 0.003*
Observations 29 29 29 29 27 27
Number of countries 12 12 12 12 12 12
Wald test of joint significance 0.00( 0.00( 0.00( 0.00¢ 0.00( 0.00(
Sargan test 0.996 1.000 1.000 - 1.000 -
m1 (test of serial correlatioh) 0.954 0.556 0.421 0.225 0.983 0.154
m2 (test of serial correlation)f 0.168 0.605 0.104 0.786 0.183 0.172

a Standard errors in italics

b * p<0.10; ** p<0.05; *** p<0.01.
¢ The variable is included in the regression aglrigble)

d The variable is included in the regression abHaériable)
e The null hypothesis is that there is no firsterautocorrelation in the first-differenced residua
f The null hypothesis is that there is no secortkoautocorrelation in the first-differenced resitiu
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Given that Gl includes KE along with investment eridken by SOEs, it can be said that the lattezdtmaent
does not have any significant effect on the peitaagconomic growth rate in the set of LACs durthg period
1975-2000. With respect to the findings on pubiigeistment, it is appropriate to quote Toye (20@0)p argues:

“...it has been a familiar feature of developing ctrigs that not all government expenditures that are
labelled as ‘investment’ do produce an adequaterret Thus, a shake out of potentially unproductive
government investment wouteéteris paribusaise the average productivity of investment. At #ame
time, the productivity of public investment deperidspart, on the availability of infrastructure dh is
provided by public investment. An excessive shakecauld therefore, have the effect of lowering the
productivity of public investment, violating tbeteris paribuassumption”.

(Toye, 2000: 32)

This statement is supported further by the findiimgsext section on the effects of expenditurerangport and
communications, which is associated with that drastructure.

In addition, there is the possibility that publitvéstment crowds out private investment. For irctaiasterly
and Schmidt-Hebbel (1993) find a negative relatigmbetween public and private investment in ChiteJombia
and Mexico, which are countries in the set inclugtethis study. The negative relationship coulddine to the fact
that public investment is concentrated in actigitihat substitute directly for private investmeBagterly and
Schmidt-Hebbel, 1993: 229).

It follows from the above that the net effect ofbfia investment on private investment depends en it
composition. In cases where public investment éeraplement to private investment, the effect waliféer from
that in a scenario where investment by the puldita is a substitute for that by the private se¢gerven and
Solimano, 1992; Easterly and Schmidt-Hebbel, 1993).

This section and the previous one have analysedffaet of government spending on the per capitamemic
growth rate by disaggregating it into two econoroategories, capital and current spending. The segtion
considers a functional classification of governmspegnding and evaluates the role of its variouspmorants on the
economic growth rate.

4.3 Functional classification of government spending and economic growth

Sections 4.1 and 4.2 suggest that none of the coemp® of government spending has any effect ope¢he
capita growth rate in LACs during the period 1978000. Nevertheless, it is important to point ogaia that a
strand of the economic growth literature have ifiet some components of government spending asylgiowth
promoting, particularly spending on education (Baand Sala-i-Martin, 1995, 2004; Collins and BosWwpd996;
Hanushek, 1995; Barro and Lee, 2001; Bleaney g2@01; Odedokun, 2001; among others), on heakh {iller
and Russek, 1997; Bleaney et al., 2001), and arspat and communications (i.e., Easterly and RekEd93;
Odedokun, 2001).

There is a consensus on the positive effect of &t health and infrastructure. Therefore, if gmment
spending on these sectors can contribute to achietter outcomes on them, a positive effect oféhmgenditures
on growth would be present. In this regard, Sumnaead Thomas (1993) argue that improvements in pé&opl
health and education bring about an increase inptbéerence for smaller families, which, togethethvbetter
provision of family planning services, helps to ldeith the population problem in many developingintries. An
improvement in economic environment can be achidwededucing heavy subsidies for higher educatiod a
increasing primary education spending, from whiahieturns are relatively higher. The same is ebgglelo happen
by switching spending from expensive curative leatire systems to primary systems (Summers and d$om
1993: 245-246).

In turn, the stock of public capital and more speaily of public infrastructure has been considesn
important input that promotes private productioshauer (1989, 1998a) and Canning (1999) are amsegstal
studies that analyze this topidNevertheless, Holtz-Eakin (1994) claims that osaggregate data does not reveal

® Munnell (1992) presents a good summary of the gogpiliterature on infrastructure investment armbrmic
growth. Gramlich (1994) offers a more recent arialys theoretical and empirical studies on infrasture
investment.
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sufficiently large linkages between public sectapital and private production activities. Besides,argues that
previous findings of large, positive effects of dbgovernment capital on private sector productppear to be
obtained because of the use of an inappropriagslyictive econometric framework (Holtz-Eakin, 1929).

On the basis of the discussion above, the purpbsgsosection is to determine the effect of goveemt
spending on economic growth by disaggregating fb imight functional categories, namely expenditore
education, health, defence, social security andangltransport and communications, other econeatfifigirs, public
services, and other expenditures.

The growth effects of the various components ofegoment spending are analyzed one by one due to the
data availability restriction discussed section. &the results show that the only component thatcdfthe per
capita growth rate is that on transport and comupatiuns. However, the results for other componéms have
been associated with human capital accumulatidreyafactor in endogenous growth models, are alported.
They are education and health spending. Thussttton analyses separately the effects of govamhspending
on transport and communications, education andteal

4.3.1 Government spending on transport and communications and economic growth

The starting point for estimation is the model usedthe previous sections with the difference that
government spending is how disaggregated into spgrah transport and communications (TC) and tineaiging
government expenditure (OTHER). The first columrTable 3 corresponds to the robust one-step estinoéthe
model. As in previous sections, the adjusted pdimmagrowth rate is assumed to be exogenous whithe other
right-hand side variables are assumed to be pmedieled instead of strictly exogenous. The spedificatest is
passed (p-value = 0.36). The Sargan test of theste estimator is also passed, however due tedpaitations
they are not reported here4. These results sutiggdhe model is not mis-specified.

The explanatory variables that are statisticagynsicant in the regression are the lagged dependeiable (GDP

1), government spending on transport and commupitst{TC) and the proxy for human capital (H). Altea
significant at the one percent level of significareind the direction of their effects is the expgatee from a
theoretical viewpoint, negative for GQBnd positive for TC and H.

As discussed before, it is necessary to controtlfiberent factors that can affect the growth rateording
to the literature. Thus, the study tried all thatcol variables mentioned in section 4.1 one by oweg to the data
availability restriction.

In regression (2), the measure of the degree oluatcy’s openness (OPEN) is included. Again, tigitri
hand side variables are treated as predetermirsteaith of strictly exogenous. The specification iegiassed (p-
value = 0.18). The Sargan test of the two-stepnegtr is also passed. These results suggest thanadldel is not
‘mis-specified’.

The three statistically significant variables im tirst model are robust to the inclusion of OPBEsides,
the adjusted population growth rate (ndydand fiscal deficit (DEF) have become statisticalignificant. Both
show a positive effect on growth. The directiortloé effect of the factor (n+d} is contrary to the expected one.
The same result has been obtained in previousosscti

Regression (3) includes another of the controlaldeis, the ratio of broad money supply to GDP (M2),
instead of OPEN. As usual, it is assumed thathal éxplanatory variables are predetermined instdatrictly
exogenous, with the only exception of the adjugtepulation growth rate (n+d} that is treated as exogenous. The
results of the specification tests suggest thatrtbeel does not have specification problems.

The new variable is statistically significant attbne percent level of significance and its groeffect is
negative contrary to the expected result from ttezature. This effect could be capturing the niegaeffect of
inflation. However, when this variable is includetstead of M2, it was statistically insignificarftough with a
negative coefficient. The importance of the focagable in this section, TC, in statistical terissalso robust to the
inclusion of M2 in the regression. So is that of®h the other hand, GDecomes statistically insignificant. In
other words, the presence of the so-called comdgiti@onvergence is not robust to the inclusion &f M the

* The Sargan test of the two-step estimator was rtadden for all the models presented in the sedtioarder to
make sure that each of them does not have spditifiqaroblems. Nevertheless, they are not repdrtre for ease
to the reader and owing to space limitations.
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regression. The other control variables discussegdrévious sections were statistically insignificavhen tried
separately in the model.

Table 3: Results on the effect of government spendn transport and communications on

growth
Variable GMM one-step robust estimator
1) 2) 3)
GDP;° -0.330 -0.314 -0.154
0.111%+* 0.092%+* 0.122
Pl 0.006 0.006 0.009
0.005 0.005 0.004**
TC*® 0.010 0.012 0.011
0.004%+* 0.004%+* 0.003***
OTHER® -0.015 -0.015 -0.007
0.012 0.010 0.014
GR 0.003 0.002 0.011
0.003 0.003 0.003***
TAX © 0.009 0.007 0.015
0.010 0.007 0.008*
DEF 0.001 0.001 0.002
0.001 0.001* 0.001%**
KR -0.002 -0.001 0.004
0.001 0.001 0.001*
H¢ 0.057 0.047 0.142
0.016%** 0.015%** 0.028***
n+r+ © 0.024 0.032 -0.020
0.020 0.012%** 0.020
OPEN® 0.016
0.006**
M2 € -0.037
0.009***
Observations 25 25 25
Number of countries 11 11 11
\Wald test of joint significance 0.000 0.000 0.000
m1 (test of serial correlation) 0.120 0.358 0.047
m2 (test of serial correlation)f 0.358 0.178 0.464

a Standard errors in italics

b * p<0.10; ** p<0.05; *** p<0.01.

¢ The variable is included in the regression agdrigble)

d The variable is included in the regression ak+uaériable)

e The null hypothesis is that there is no firsteprautocorrelation in the first-differenced residua
f The null hypothesis is that there is no secordkorautocorrelation in the first-differenced resitdu
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Coming back to the focus variable in this sectithe highly significant positive growth effect of
government spending on transport and communicaisorabust to the inclusion of the two control edlies that are
statistically significant in the regression. Furthere, the point estimates are practically the samthe three
scenarios. The estimated coefficient of the otlbeu$ variable, government spending other thandhatansport
and communications (OTHER) keeps its negative s@igall three scenarios. The point estimates do vaoy
considerably across the different regressions. &$tenated coefficient of TC is 0.011 on averagejctvhis in
between Haque and Kim’s (2003) estimate, 0.003 @dddokun’s (2001), 0.19. Easterly and Rebelo’s 8199
estimates in turn, are extremely high for the vagionodels they consider. Their estimated coefftcier®.62 on
average.

4.3.2 Government spending on education and economic growth

To estimate the effect of government spending arcaiibn on the per capita growth rate, the stutlpvcs
the same procedure used in the previous sectiong®eernment spending is now disaggregated intaaten
spending (E) and the remaining spending (OTHER) Tilst column in Table 4 corresponds to the omg-st
estimator that is robust to any presence of hetedasticity in the data. As usual, the factor (”®}ris assumed to
be exogenous while all the other explanatory véemlare assumed to be predetermined instead. Huifisation
test is passed (p-value = 0.42). The Sargan tekedfvo-step estimator is also passed, which sidbat the model
is not ‘mis-specified’.

The results show that GDP-1, GR, H and the faater#d) are statistically significant in the model. The
direction of the effects of the first three variebis as expected, negative for GDP-1 and poditiv&€R and H. On
the other hand, the effect of the factor (ndris positive contrary to what is expected. Thénested coefficients of
the two focus variables in this section, E and OR{Both carry a negative sign although the twoaldés are
statistically insignificant.

Even though the results of the specification téststhis model suggest that it is not ‘mis-spedfjeas
argued previously, it is necessary to include thetrol variables in the model. All of them wereettione by one
owing to data availability restriction.

In regression (2), the measure of the degree afuatcy’s openness (OPEN) is included. Regressidn (3
includes another of the control variables, BMPtaéad of OPEN, while regression (4) adds M2 to #gression
instead. The assumptions on endogeneity / exogeokihe right-hand side variables are the sammn dke last
section in all three regressions. The specificatiest of ‘no second order serial autocorrelationthie first-
differenced residuals’ is passed for the three fsodlee p-values are 0.30, 0.19 and 0.92, respygjivi he Sargan
test of the two-step estimator is also passed lfpmdiich suggest that each of the three modelssdust have
specification problems. The results show that OPBEMP and M2, when included separately in regressi@j, (3)
and (4), respectively, all are statistically siggaht at the conventional levels of significancéeTdirection of the
effect of the two first variables is consistenttwthe literature, positive for OPEN and negative BMP. The
estimated effect of M2 in turn, is negative, thgtin the opposite direction to what is expectelis Tesult was
found and commented in previous sections.

The estimated effects of the two components of gowent spending in this section are statistically
insignificant in the three regressions. The pogtineate of the coefficient of E does not vary cdesably across the
regressions and has a negative sign in all. Thenatgtd coefficient of OTHER in turn, shows moreiaton, it has
a negative sign in regressions (2) and (3) andrbes@ositive in the latter regression. Howeveistaged above, it
is statistically insignificant in all three regresss.

Two of the right-hand side variables are statifificgignificant across the different models, GR &hdThe
first variable is so in all the regressions in thisction and its estimated coefficient has a pasitign in all.
Estimated effect of H is positive in all the regiiess and is statistically significant in all begression (3).

4.3.3 Government spending on health and economic growth

Following the same procedure in the two previousises, now government spending is disaggregated in
health spending (HE) and the remainder (OTHER). Tits¢ column in Table 5 corresponds to the ong-ste
estimator that is robust to any presence of hetedasticity in the data. Assumptions on endogeneiixogeneity
of the explanatory variables are the same as hefdre results of the specification tests suggest tite model is
‘well specified’. Among the explanatory variables the model, only H and the factor (n&j+are statistically
significant. The direction of the effect of thesfirvariable is positive as expected, while the affef the factor
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(n+r+d) is also positive. The latter finding is contray what is expected from a theoretical viewpoinheT
estimated coefficients of the two focus variablesthis section, HE and OTHER, carry both a negatiign

although the two variables are statistically ingfigant.

Table 4 : Results on the effect of government sppgndn education on growth

. GMM one-step robust estimator
Variable
1) (2) 3) 4)
GDP;° -0.205 -0.172 -0.096 -0.026
0.120* 0.108 0.160 0.130
PI°¢ 0.003 0.003 0.007 0.006
0.005 0.006 0.009 0.005
EC -0.007 -0.006 -0.008 -0.005
0.012 0.012 0.011 0.012
OTHER® -0.010 -0.008 -0.031 0.002
0.012 0.011 0.020 0.014
GR 0.006 0.006 0.010 0.014
0.004* 0.004* 0.005** 0.004%**
H°¢ 0.056 0.045 0.009 0.139
0.020%** 0.016%** 0.022 0.037*+*
TAX € 0.012 0.010 0.004 0.016
0.00¢ 0.007 0.01€ 0.009*
DEF 0.001 0.001 0.002 0.001
0.001 0.001 0.002 0.001*
KR 0.001 0.001 0.003 0.006
0.001 0.001* 0.002 0.001%**
n+r+s © 0.036 0.046 -0.015 -0.005
0.018** 0.011%** 0.041 0.02:
OPEN® 0.014
0.007*
BMP ¢ -0.030
0.016*
M2 € -0.037
0.012%**
Observations 25 25 23 25
Number of countries 11 11 11 11
Wald test of joint significance 0.000 0.000 0.000 .00
m1 (test of serial correlation) 0.233 0.363 0.297 0.023
m2 (test of serial correlation) 0.423 0.302 0.193 0.922

a Standard errors in italics
b * p<0.10; ** p<0.05; *** p<0.01.

¢ The variable is included in the regression agdlrigble)

d The variable is included in the regression aktuériable)
e The null hypothesis is that there is no firsteordutocorrelation in the first-differenced residua
f The null hypothesis is that there is no secordkeoautocorrelation in the first-differenced residu
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Since the model above does not have specificatioblgms, it is now possible to start trying the tcoh
variables one by one owing to data availabilitytiiesons. In regression (2), the measure of thgrele of a
country’s openness (OPEN) is included. Regress®nincludes other of the control variables, BMPstéad of
OPEN, while regression (4) adds M2 to the regresiistead. The assumptions on endogeneity / exitgesfehe
explanatory variables are the same as in the éasios in all three regressions. The specificatest of no second
order serial autocorrelation in the first-differedcresiduals is passed for the three models (thedyes are 0.32,
0.28 and 0.55, respectively). The Sargan test efwo-step estimator is also passed for all. Theselts suggest
that each of the three models does not have spatiifh problems.

As in the previous section, the results show thRERN, BMP and M2, when included separately in
regressions (2), (3) and (4), respectively, all stetistically significant. The direction of thefedt of the first two
variables is as expected, positive for OPEN andtieg for BMP. The effect of M2 in turn, is negaticontrary to
what is expected. The other control variables dised in previous sections were insignificant wheeiuded
separately in the model.

The estimated effects of the two components of gouwent spending in this section are statistically
insignificant in the three regressions. The postineate of the coefficient of HE does not vary ddasably across
the regressions and has a negative sign in all.eSlimated coefficient of OTHER in turn, shows meaeation, it
has a negative sign in regressions (2) and (3)kmmbmes positive in the last one. However, it &istically
significant only in regression (3). It is so jusaminally at the ten percent level of significance.

Three of the explanatory variables are statisticsilfjnificant across the different models, GR, H &R.
The direction of the effect of all these variabepositive as expected. GR and KR are statisgi¢aiportant in all
the three regressions. The estimated effect ofdthisstically significant in all but regression.(3

434 Summary

Section 4.3 has evaluated the effects of diffecamhponents of government spending on the basis of a
functional classification on the per capita econogrowth rate in a set of Latin American countieer the period
1975 - 2000. The section reports estimates offfieets of some of those components that have tantified to be
growth promoting in the literature as discussedteefThe results show that education and healthdipg do not
have a statistically significant effect on growffhe only component of government spending thatatissically
significant in explaining growth rate is that omrnsport and communications. Its estimated effegoistive and
strongly significant. This result is in agreemeiittva number of studies mentioned in the first péutection 4.3.

The results here also suggest that economic gr@aitivariant to government spending on education (E
and health (H), which is contrary to earlier finglnin the literature. The results of a number ofigs such as Kelly
(1997) are similar to ours. The author finds neetffof public spending on education and health saaple of 73
developing and developed countries over the petfeD — 1989. The estimated coefficients of thogeerditures
are negative in all the scenarios of the growth ehodthe study undertaken by Kelly.

Statistically insignificant estimated effects ofvgonment expenditure on education and health doeldue
to inefficiency in these kinds of expenditure. Rgrh they are vulnerable to rent seeking. With ikgareducation
spending, it is argued that it is often not allechaccording to a kind of consensus from the ecalititerature: in
economies with less than universal basic educatiom,rates of return to education are greatestpfomary,
followed by secondary and tertiary education (Gerst998; Dabla-Norris and Matovu, 2002). For examjoh
some poor countries despite low primary school lemats, spending per student in tertiary educateom be much
higher than that per student in primary educatid@.Gregorio and Lee (2003) in turn, argue that kédhcation
spending and lower outcomes in the sector arecirtain extent an outcome of unequal income digioh. Latin
America has a more unequal income distribution tinasst other regions in the world. This gap canreotlosed in
a short period of time. For instance, improvemeéntsducation take time to pass through to a latgeesof the
labour force (De Gregorio and Lee, 2003: 19).

In addition, inefficiency of government spendingshaidely been associated in the literature withrpoo
governance and corruption. For instance, Rajkunmar @waroop (2002) find that an increase in govemme
spending on primary education is likely to be meffective in increasing primary education attaintriara country
with good governance. They also find that governnspending on health and education is less likelietd to
better outcomes if countries have poor governamtech is, typically, a characteristic of developioguntries
(Rajkumar and Swaroop, 2002).
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Table 5 : Results on the effect of g

overnment sjppenoin health on growth

Variable

GMM one-step robust estimator

1) (2) ) (4)
GDP;° -0.173 -0.164 -0.080 -0.029
0.112 0.096* 0.157 0.098
Pl 0.003 0.003 0.008 0.006
0.006 0.006 0.010 0.005
HE ¢ 0.000 -0.003 -0.003 -0.006
0.005 0.005 0.005 0.003*
OTHER® -0.014 -0.008 -0.032 0.005
0.010 0.012 0.018* 0.018
GR 0.006 0.006 0.009 0.015
0.003* 0.003** 0.004** 0.004%**
H°¢ 0.046 0.041 0.006 0.149
0.015%*+ 0.015*** 0.031 0.038%**
TAX © 0.011 0.009 0.002 0.017
0.010 0.009 0.018 0.010*
DEF 0.001 0.001 0.002 0.001
0.001 0.001 0.001 0.001**
KR 0.001 0.001 0.002 0.007
0.001 0.001* 0.001* 0.001***
n+r+ © 0.043 0.052 -0.008 -0.007
0.017** 0.015%** 0.038 0.026
OPEN® 0.015
0.008*
BMP ¢ -0.030
0.017*
M2 ¢ -0.041
0.012%**
Observations 25 25 23 25
Number of countries 11 11 11 11
\Wald test of joint significance 0.000 0.000 0.000 .00D
m1 (test of serial correlation) 0.264 0.352 0.507 0.046
m2 (test of serial correlation)f 0.422 0.319 0.279 0.555

a Standard errors in italics

b * p<0.10; ** p<0.05; *** p<0.01.

¢ The variable is included in the regression agdréble)

d The variable is included in the regression atsHaériable)
e The null hypothesis is that there is no firstesrdutocorrelation in the first-differenced residua
f The null hypothesis is that there is no secordkpautocorrelation in the first-differenced residu
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Therefore, it can be argued that the theoretioalyected positive and significant effect of goveenin
spending on education and health is likely to belkeeed by countries’ poor governance and high $eoél
corruption. On the basis of this, it is not sunmgsto find no effect of public expenditure on hband education on
economic growth for the set of LACs consideredhis study. The results on the estimated effectaveghment
spending on education are consistent with Glewvd®Z2 who argues that developing countries spendireals of
billions of dollars each year on education, andelie ample evidence that these funds are spéefficieatly.

The above discussion offers various explanatiorsoafe of the results obtained here, particularthwegard
to the absence of a significant effect of governnspending on education and health. In additiors itnportant to
recall that the study considers only the effectofitemporaneous five-year averages of differentpmrants of
government expenditure on five-year averages ofcppita economic growth rate and that a five-yeaion may
not be long enough to incorporate fully some otheffects. In this respect, Gerson (1998) argues,

“...in the case of education it would take many ydarsstudents benefiting from increased school ifiognd

to pass through the educational system and joinldbeur force. Similarly, the benefits from increds

spending on prenatal care may not materialize yredrs after the children receiving the care arertio
(Gerson, 1998: 13)

Therefore, it would be appropriate to include notyaontemporaneous five-year averages but alsgelhg
five-year averages of the explanatory variablesiebeless, that is not a feasible option to beierout in the
study given the short period covered due to aviditialof the data, and the small number of obseorat for each
country in the sample. Given that the differentnsec®ms considered here do not include such lagffedte of the
explanatory variables but just the contemporandivesyear averages, the results obtained shoultaken with
caution. However, it can be pointed out that desgiis limitation, most of them are broadly coresigtwith the
literature.

Finally, some concern about the stability of all tok estimations in this section must be explicitly
acknowledged. This instability can be better unaed by looking at the results of Levine and Re(&#92) about
the sensitivity of coefficients to regression sfieation. As in that study, however, the instalgiltomes about
because of the difficulty in separating out theeef of different policies, given that a countrgerformance
depends on the whole set of macroeconomic politiggplies. In this regard, Easterly et al. (19299) point out
that estimated aggregate effects of policy packagesmore stable than the estimated effect of gmticy in
isolation.

5. CONCLUDING REMARKS

This study has evaluated the effect of differeniegaries of government spending on the per capita

economic growth rate in a set of LACs during theque1975 - 2000. When government spending is djssgated

on the basis of an economic classification, theultessuggest that neither government capital nareot
expenditures have any impact on the per capitagoiangrowth rate. When public investment undertaigisOEs

is added to central government’s capital expenéjttire results remain the same. Both componentefgment
investment and current expenditure) are statisyidabignificant at the conventional levels of sifiijgance. Both
effects remain positive. These results suggestitivastment by SOEs do not have any significargatfbn the per
capita economic growth rate, as is the case wipitaleexpenditure by central governments (KE). A®asequence,
the aggregate measure containing both of thesestimemts, GlI, is found not to have a significanteeffon
economic growth in the considered set of LACs dkerperiod 1975-2000.

On the basis of a functional classification of goweent spending, the results suggest a stronghjfsignt
positive effect of government spending on transpod communications. On the other hand, the otbemponents
of expenditure were found to be statistically iméfigant in explaining economic growth. Thus, thady did not
find the positive growth effect of public expend#won education and health reported in the liteeatu

The positive effect of government spending on tpansand communications is in line with the litenat.
Therefore, it is possible to conclude that goveminspending composition does matter for growth ACk during
the period 1975 - 2000.

From a policy standpoint, these findings suggestt thACs countries should increase government
expenditure on transport and communications, whicltlosely associated with expenditure on infragtme.
However, to increase spending on these concepterigments should also reduce those on other cagsggiven
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the presence of a budget constraint. In other woidsreases of public expenditure on transport and
communications should be undertaken at the expexfsegenditures on other components of it thatlikedy not

to have any effect on economic activity. A realkima of government spending like the above-mentiprggving
more importance to more productive sectors is miy oritical for boosting growth, but also for aeking more
sustained fiscal adjustments (Guptal, 2004: 212).

BIBLIOGRAPHY

[1] Aghion, P. and Howitt, P. (1992). A Model of Growttirough Creative Destructioiiconometrical X, 323-
351.

[2] Arellano M. and Bond, S. (1991). Some Tests of Bjpation for Panel Data: Monte Carlo Evidence ard
Application to Employment EquationReview of Economic Studi€s8, 277-297.

[3] Arellano, M. and Bover, O. (1995). Another Lookila¢ Instrumental Variable Estimation of Error Coments
Models.Journal of Econometric29-52.

[4] Aschauer, D. A. (1989). Is Public Expenditure Picitke?.Journal of Monetary Economic23, 177-200.

[5] __ . (1998a). Public Capital and Economic Growsisuks of Quantity, Finance, and Efficiendgrome Levy
Economics Institute, Working Pap@33.
[6] . (1998b). Optimal Financing by Money and TaxkRroductive and Unproductive Government Spending:

Effects on Economic Growth, Inflation, and Welfaterome Levy Economics Institute, Working Papéd.

[7] Bajo-Rubio, O. (2000). A Further Generalizationtlsé Solow Growth Model: The Role of the Public $ect
Economics Letter§8, 79-84.

[8] Barro, R. J. (1981). Output Effects of GovernmamtcRasesJournal of Political Economy89, 1086-1121.

[9] __ . (1990). Government Spending in a Simple Maddétndogenous Growtllournal of Political Economy.
98, (5), s103-s125.

[10]___ . (1991). Economic Growth in a Cross SectioGafintries Quarterly Journal of Economic€VI (2), May,
407-444.

[11] . (1997)Determinants of Economic Growth: A Cross-Countrypitical Study.London: MIT Press.

[12] . (1999). Inequality, Growth and InvestmeMBER Working Paper7038.

[13]__ . (2001). Quantity and Quality of Economic Groweynote address to the Fifth Annual Confererfdb®
Central Bank of ChiléThe Challenges of Economic GrowthNlovember.

[14]__ and Lee, J. (2001). International Data on Etimeal Attainment: Updates and Implicatior®xford
Economic Papers3, 541-563.

[15] . (2001). Barro and Lee data set available on Educational atnent [Online]. Available at
http://www.cid.harvard.edu/ciddata/ciddata.html

[16]Barro, R. and Sala-i-Matrtin, X. (1992a). Convergedournal of Political Economy100, (2), 223-251.

[17]___. (1992b). Public Finance in Models of Econofaiowth. Review of Economic Studié&f (4), 645-661.

[18] ___ . (1995)Economic GrowthNew York: McGraw-Hill, Inc.

[19] . (2004)Economic Growth2™ Edition. London: The MIT Press.

[20]Bleaney, M., Gemmel, N. and Kneller, R. (2001).tirgsthe Endogenous Growth Model: Public Expenditur
Taxation and Growth over the Long-R@anadian Journal of Economic34, (1), 36-57.

[21]Bloom, D., Canning, D. and Sevilla, J. (2003). Th#ect of Health on Economic Growth: Theory and
Evidence NBER Working PapeB587.

[22]Bose, N., Haque, M., and Osborn, D. (2003). PuBkpenditure and Economic Growth: A Disaggregated
Analysis for Developing Countrie€entre for Growth and Business Cycle Research, &dsity of Manchester.
Discussion Papers Series. No. .3®Retrieved 2B January 2004 from the World Wide Web:
http://www.ses.man.ac.uk/cgbcr/discussi.htm

[23]Calderon, C. and Schmidt-Hebbel, K. (2003). Macomeeic Policies and Performance in Latin America.
Journal of International Money and Financ22, 895 — 923.

[24] Calderon, C. and Serven, L. (2003). MacroecononimeeDsions of Infrastructure in Latin Americehe World
Bank Mimeo, October.

[25]Canning, D. (1999). The Contribution of Infrasturet to aggregate Outpuvorld Bank Policy Research
Working Paper2246, November.

[26]Caselli, F., Esquivel, G. and Lefort, F. (1996).0Rening the Convergence Debate: A New Look at Cross
Country Growth EmpiricsJournal of Economic GrowtH, (3), 363 — 389.

[27]Cashin, P. (1995). Government Spending, Taxes anddiic GrowthIMF Staff Papers42, 237-269.



146 Chamorro-Narvaez / OIDA International Journ&Qustainable Development 07:08 (2014)

[28] Clements, B., Bhattacharya, R. and Nguyen, T. (R0B&ernal Debt, Public Investment, and Growth.aw-
Income CountriedMF Working Paper249, December.

[29]Collins, S. and Bostworth, B. (1996). Economic Gttovin East Asia: Accumulation Versus Assimilation.
Brooking Papers on Economic Activig;.135-203.

[30]Cullison, W. (1993). Public Investment and Econofarowth.Economic Quarterly74, (4), 19-33.

[31]Dabla-Norris, E. and Matovu, J. (2002). CompositidrGovernment Expenditures and Demand for Educatio
in Developing CountriedMF Working Paper 78, May.

[32]Dar, A. and AmirKhalkhali, S. (2002). Governmentz&i Factor Accumulation, and Economic Growth:
Evidence from OECD Countrie3ournal of Policy Modelling24, 679-692.

[33]De Long, J. B. and Summers, L. H. (1991). Equipnhewstment and Economic GrowfQuarterly Journal of
EconomicsCVI, 445-502.

[34] . (1992). Equipment Spending and Economic Growbw Strong is the NexusBrookings Papers on
Economic Activity2, 157-199.

[35]__ . (1993). How Strongly Do Developing CountriegnBfit from Equipment InvestmentPournal of
Monetary Economic82, 395-415.

[36]Devarajan, S., Easterly, W., and Pack, H. (2001 )nVestment in Africa Too High or Too Low? Macnoda
Micro EvidenceWorld Bank Working Pape519, January.

[37]Devarajan, S., Swaroop, V. and Zou, H. (1996). Theposition of Public Expenditure and Economic Giow

Journal of Monetary Economic37, 313-344.

]Dollar and Kraay, A. (2003). Institutions, TradedaGrowth.Journal of Monetary Economics0, 133-162.

]__ . (2004). Trade, Growth, and Povefftiie Economic Journall4, F22-F49.

1Domar, E. V. (1946). Capital Expansion, Rate ofv@loand EmploymenEconometrical4, 137-147.

]Easterly, W. (1999). The Ghost of Financing Gapstihg the Growth Model Used in the International

Financial InstitutionsJournal of Development Economié§), 423-438.

[42]__. (2001a).The Elusive Quest for Growth: Economists’ Adverduamd Misadventures in the Tropics.
Cambridge MA: MIT Press.

[43]__ and Levine, R. (2001). It's Not Factor Accuntigia: Stylized Facts and Growth Modelg/orld Bank
Economic Reviewl5, 177-219.

[44] ___, Loayza, N. and Montiel, P. (1997). Has LatmeXica's Post-Reform Growth Been Disappointing?
Journal of International Economicd3, 287 — 311.

[45]__ and Rebelo, S. (1993). Fiscal Policy and Ecaoa@nowth.Journal of Monetary Economic32, 417-458

[46] Esfahani, H. and Ramirez, M. (2003). Institutioriefrastructure, and Economic Growtlournal of
Development Economicg0, 443-477.

[47]Everhart, S. and Sumlinski, M. (2001). Trends iivé&e Investment in Developing Countridaternational
Finance Corporation — The World Bank Discussion é&ag4.

[48]Fan, S. and Rao, N. (2003). Public Spending in @ieg Countries: Trends, Determination, and Impact
EPDT - International Food Policy Research Institubéscussion PapeiNo. 99.

[49]Fatas, A. and Mihov, I. (2001). Government Size @&udomatic Stabilizers: International and Intranadl
Evidence Journal of International EconomicS5, 3-28.

[50]Filmer, D., Hammer, J. and Pritchett, L. (2000).aK&inks in the Chain: A Diagnosis of Health PolioyPoor
Countries.The World Bank Research Observes, (2), 199-224.

[51]_ . (2002). Weak Links in the Chain II: A Prestiop for Health Policy in Poor Countrieshe World Bank
Research Observet7, (1), 47-66.

[52]Finn, M. (1998). Cyclical Effects of Government'mmgloyment and Goods Purchasksgernational Economic
Review 39, 635-657.

[53]Fischer, S. (1993). The Role of Macroeconomic Fadto Growth.NBER Working PapeA565.

[54]Gemmel, N. (2001). Fiscal Policy in a Growth FrarogiwWIDER Discussion Pape2001/84, September.

[55]Gerson, P. (1998). The Impact of Fiscal Policy ¥ales on Output GrowtHMF Working Paper.January,
98/1.

[56]Glewwe, P. (2002). Schools and Skills in Developi@guntries: Education Policies and Socioeconomic
OutcomesJournal of Economic Literatur&L, June, 436-482.

[57]Glomm, G. and Ravikumar, B. (1997). Productive Gowgent Expenditure and Long-Run Growdlburnal of
Economic Dynamics and Contr@l, 183-204.

[38
[39
[40
[41



Chamorro-Narvaez / OIDA International Journal afsgainable Development 07:08 (2014) 147

[58] Gramlich, E. (1994). Infrastructure Investment: Avikw EssayJournal of Economic LiteraturexXXXIl,
September, 1176-1196.

[59]Grossman, G. M. and Helpman, E. (199hhovation and Growth in the Global EcononGambridge MA:
MIT Press.

[60]Gujarati, N. D. (1995). Basic Econometrics, 3rdtiedi. Singapore: McGraw Hill book Co.

[61]Gupta, S., Clements, B., Baldacci, E., and Mulasr@dos, C. (2002). Expenditure Composition, Fiscal
Adjustment, and Growth in Low-Income CountriddF Working Paper77, April.

[62] . (2004). The Persistence of Fiscal Adjustméntdeveloping CountriesApplied Economics Letterd.l,
209-212.

[63]Gupta, S., Verhoeven, M. and Tiongson, E. (200Bg Effectiveness of Government Spending on Edutatio
and Health Care in Developing and Transition EcaesntEuropean Journal of Political Econom$8, 717-
737.

[64]Hanushek, E. (1995). Interpreting Recent Researcisahooling in Developing Countrieshe World Bank
Research Observet0, (2), 227-246.

[65]Haque, M. and Kim, D. (2002). Public InvestmenfTimnsport and Communication and Growth: A Dynamic
Panel ApproachCentre for Growth and Business Cycle Research,&ysity of Manchester. Discussion Papers
Series No. 031 Retrieved 286 January 2004 from the World Wide Web:
http://www.ses.man.ac.uk/cgbcr/discussi.htm

[66]Harrod, R. (1939). An Essay in Dynamic Thedrkie Economic Journadl9, 14-33.

[67]Hemming, R., Kell, M. and Mahfouz, S. (2002). ThiéeEtiveness of Fiscal Policy in Stimulating Ecoriom
Activity — A Review of the LiteraturdMF Working PaperDecember, 02/208.

[68]Heston, A., Summers, R. and Aten, B. (200Renn World Table Version 6.Lenter for International
Comparisons at the University of Pennsylvania (GRGUDctober.

[69]Holtz-Eakin, D. (1994). Public-Sector Capital ark tProductivity PuzzleThe Review of Economics and
Statistics.76, (1), 12-21.

[70]Hulten, C. R. (1996). Infrastructure Capital ando@mic Growth: How Well You Use It May Be More
Important than How Much You HavBIBER, Working Papeb847.

[71]International Bank for Reconstruction and Developimé World Bank.Beyond Economic Growth: An
Introduction to Sustainable Developmedt Ed. Retrieved 22 February 2003 from the World Wide Web:
http://www.worldbank.org/depweb/english/beyond/glisimdex.html

[72]International Monetary Fund. (1986A Manual on Government Finance Statistiadashington DC:
International Monetary Fund.

[73]__. (Various Issuesfzovernment Finance Statistid¥ashington DC: International Monetary Fund.

[74]___. (2004)Public Investment and Fiscal Policy¢ashington DC: International Monetary Fund.

[75]Islam, N. (1995). Growth Empirics: A Panel Data Aggch.Quarterly Journal of Economic€X, 1127-1170.

[76]___. What Have We Learnt from the Convergence @&taurnal of Economic Surveyk?, (3), 309-362.

[77]Jones, C. (1995). Time Series Tests of Endogenoowt® Models.Quarterly Journal of EconomicEX (2),
May, 495-525.

[78]Klenow, P. and Rodriguez-Clare, A. (1997). Econor@mowth: A Review EssayJournal of Monetary
Economics40, 597-617.

[79]Kneller, R., Bleaney, M. F. and Gemmel, N. (1990blic Policy and the Government Budget Constraint:
Evidence from the OECDournal of Public Economic34, 171-190.

[80]Knight, M., Loayza, N. and Villanueva, D. (1993esling the Neoclassical Theory of Economic Growh:
Staff Papers40, (3), 512-541.

[81]Kocherlakota, N. R. and Yi, K. (1995). Can Converge Regressions Distinguish Between Exogenous and
Endogenous Growth Model&tonomic Letters49, 211-215.

[82]__ . (1997). Is There Endogenous Long-Run Growth@eace from the U.S. and the U.Bournal of Money,
Credit and Banking29, (2), 235-262.

[83]Kormendi, R. and Meguire, P. ( 1985). Macroeconobaterminants of Growth: Cross-Country Evidence.
Journal of Monetary Economic$6, 141-163.

[84]Linnemann, L. and Schabert, A. (2004). Can FisqaérBling Stimulate Private ConsumptioB2onomics
Letters 82, 173-179.

[85]Lucas, R. E. (1988). On the Mechanisms of EconddeicelopmentJournal of Monetary Economic22, 3-42.

[86]Maddala, G. and Wu, S. (2000). Cross-Country GroRelgressions: Problems of Heterogeneity, Stalalitgy
InterpretationApplied Economics32, 635-642.



148 Chamorro-Narvaez / OIDA International Journ&Qustainable Development 07:08 (2014)

[87]Mankiw, Romer, D. and Weil D. (1992). A contributito the empirics of economic growfQuarterly Journal
of EconomicsCVII (2), May, 407-437.

[88]Milbourne, R., Otto, G., and Voss, G. (2003). Pubtivestment and Economic Growthpplied Economics
35, 527-540.

[89]Miller, S. and Russek, F. (1997). Fiscal Structumad Economic Growth: International Eviden&eonomic
Inquiry. 35, 603-613.

[90]Mourmouras, I. A. and Lee, J. E. (1999). Governnfgménding on Infrastructure in an Endogenous Growth
Model with Finite HorizonsJournal of Economics and BusineS$, 395-407.

[91]Nazmi, N. and Ramirez, M. D. (1997). Public andv&e Investment and Economic Growth in Mexico.
Contemporary Economic Policy5, 65-75.

[92]Nonneman, W. and Vanhoudt, P. (1996). A Further rAeigtation of the Solow Model and the Empirics of
Economic Growth for OECD CountrieQuarterly Journal of Economic&€XI, 943-953.

[93]0dedokun, M. O. (1997). Relative Effects of Publiersus Private Investment Spending on Economic
Efficiency and Growth in Developing Countriegpplied Economics29, 1325-1336.

[94] . (2001). Public Finance and Economic GrowthpkEital Evidence from Developing Countries/IDER
Discussion Paper2001/72, September.

[95]Rajkumar, A. and Swaroop, V. (2002). Public Spegdind Outcomes: Does Governance MatWWo?ld Bank
Working Papers2840, May.

[96]Ram, R. (1986). Government Size and Economic GrowtNew Framework and Some Evidence from Cross-
Section and Time Series Datanerican Economic RevieW#6, (1), March, 191-203.

[97]___. (1989). Government Size and Economic GrowthiNéw Framework and Some Evidence from Cross-
Section and Time-Series Data: Ref\ynerican Economic Review®9, March, 281-284.

[98]Ramirez, M. and Nazmi, N. (2003). Public Investmantl Economic Growth in Latin America: An Empirical
Test.Review of Development Economigs(1), 115-126.

[99]Rebelo, S. (1991). Long-Run Policy Analysis and ¢-6tun Growth.Journal of Political Economy99, (3),
500-521.

[100] Romer, P. M. (1986). Increasing Returns and Long-Buowth.Journal of Political Economy94, 1002-
1037.

[101] __ .(1990). Endogenous Technological Chadgarnal of Political Economy@8, 71-102.

[102] Sala-i-Martin. (1990 a). Lecture Notes on Econor@wmwth (I): Introduction to the Literature and
Neoclassical Model$\BER, Working PapeB563.

[103] . (1990 b). Lecture Notes on Economic Growth Five Prototype Models of Endogenous Growth.
NBER, Working PapeB564.

[104] _ . (1996a). Regional Cohesion: Evidence and Tésof Regional Growth and ConvergenEaropean
Economic Reviewt0, 1325-1352.

[105] . (1996b). The Classical Approach to Convergéuaeysis.The Economic Journal06, 1019-1036.

[106] . (1997a). | Just Ran Four Million RegressiéNBER, Working Papef6252.

[107] . (1997b). | Just Ran Two Million RegressioAmerican Economic Review Papers and Proceedings.

87, (2), May, 178-183.

[108] Shioji, E. (2001). Public Capital and Economic GtiowA Convergence Approactournal of Economic
Growth 6, 205-227.

[109] Solow, R. M. (1956). A Contribution to the TheorfyEconomic GrowthQuarterly Journal of Economics.
70, 5-94.

[110] __ .(1994). Perspectives on Growth Thedournal of Economic Perspectived (1), 45-54.
[111] . (2000)Growth Theory: An Expositio@™ Ed. Oxford: Oxford University Press.
[112] . (2001). Applying Growth Theory Across Courdgri€omments made at the World Bank Conference

“What have we learned from a decade of Empiricadd@ech on Growth?”February.

[113] Swan, T. (1956). Economic Growth and Capital Acclation. Economic Record32, (November).

[114] Tanzi, V. and Davoodi, H. (2000). Corruption, Grbwand Public Finance$MF Working Paper 182,
November.

[115] Tanzi,V. and Zee, H. H. (1997). Fiscal Policy armhg Run GrowthIMF Staff Papers44, 2179-2209.

[116] Temple, J. (1998a). Equipment investment and thiewsanodel. Oxford Economic Paperss0, (1),
January, 39-62.

[117] . (1999a). A Positive Effect of Human Capital@mwth.Economics Letter$€5, 131-134.

[118] . (1999b). The New Growth Evidendeurnal of Economic LiteratureXXXVIl, March, 112-156.



Chamorro-Narvaez / OIDA International Journal afsgainable Development 07:08 (2014) 149

[119] Tiebout, C. (1956). A Pure Theory of Local Expendits.Journal of Political Economy64 (5), 416-424.

[120] Turnovsky, S. J. (1996). Optimal Tax, Debt, and éndiiture Policies in a Growing Econondyurnal of
Public Economics60, 21-44.

[121] __ and Fisher, W. H. (1995). The Composition ofv&ament Expenditure and Its Consequences for
Macroeconomic Performancéournal of Economic Dynamics and Contrt®, 747-786.

[122] World Bank (2002). Global Development Network Growth Database, [Orlinévailable from
http://www.worldbank.org/researc/growth/GDNdata.htm

[123] Zagler, M. and Durnecker, G. (2003). Fiscal Poleyl Economic Growthlournal of Economic Surveys
17, (3), 397-422.



150 Chamorro-Narvaez / OIDA International Journ&Qustainable Development 07:08 (2014)



