6. Article. Infrastructure Patterns in Emerging Markets: an

empirical analysis with a focus on LatAm

% 1. Introduction’

An adequate supply of infrastructure services is am
essential ingredient for ecomomic growth and to boost
productivity. Furthermore, generalized access to
infrastructure services plays a key role in reducing
income inequality and fighting poverty.

In our Outlook of Jume 2009 we presented some
preliminary  results on  infrastructure  in emerging
markets. In particular, we evaluated infrastructure stocks
(telecommumication, energy and transport) across
countries and regions by estimating “infrastructure
patterns”, using panel data technigues. These patbterns
correspond to the infrastructure stock a counmtry would
have according to their income level, demographic
factors and geography if they had invested at the “global
standard”. Thus, we did not try to estimate
infrastructure  deficits, but rather presented an
international comparison to have an idea of the relative
positions. Regions far below their theoretical pattern are
regions where infrastructure shortfalls are likely to be a
major obstacle to growth and development. By contrast,
regions with an infrastructure level close to or above its
estimated pattern probably do not face such constraints.

In the present report, we present additional results from
this research. First, the sample has been enlarged both
including more countries and years. Moreover, we have
also imcreased the infrastructure coverage. We have
added water and sanitation access (basic infrastructure)
as well as number of personal computers (PCs) and
internet access (telecommunications) to the already
studied infrastructure types: telephone lines (fixed lines
and mobiles), Electricity Capacity Generation (ECG),
paved roads and rail lines (In the Anmex Section & we
describe the dataset in detail). Second, panel estimations
have been improved by including variables related to the
country's economic structure which iz potentially as a
key determinamt of infrastructure investment. Fimally,
though it iz still work in progress, we advance some
explanatory factors of the ratio between the observed
stock and the theoretical pattern (the degree of
achievement, DoA) in terms of some variables amenable
of policy action such as the fiscal conditions and the
quality of institutions_ It seems reasonable that countries
more restrained in terms of fiscal conditions or with
lower guality of institutions (in particular we study the
quality of their bureaucracy) will exhibit lower ratios of
observed infrastructures stock compared to their
expected patterns.

! The present paper was pressnted in the Semvinar “Financenda
infraestructuras en América Latina™ held in Bogota on May 13" and 14%,
arganized by CAF-IFC-OECD. Ximena Parra (CEMEX Economic Analysis),
provided exoellent research assistanos. The views expremed here are
those of the authors and should not be attributed to the OECD
Development Centre and CEMEX.
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Transport infrastructure stocks are scaled relative to
the land area of each country. The remaining indicators
are in per capita terms.

Source: Own elaboration based om X00(.

Figure 1. Energy. Avg. annual growth of
infrastructure stocks and initial level (80-08; world
avg.: 1}
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2. Infrastructure Patterns: How good (or bad) is
LatAm's position?

In general, infrastructure stocks have increased over the
past decades. However, while there have been major
improvements in telecommumications, transport, energy
and basic infrastructure have not changed much. In
particular, Latin America has lost ground relative to its
main “competitors™. Owver the last years, growth rates
have been relatively similar to those in Eastern Europe
though far lower than in Emerging Asia (see Table 1).
However, there is considerable heterogeneity within the
region, partly explained by the different startimg points
[convergence). For instance, there are some Latin
American countries which have exhibited “Asian growth
rates”: Chile or Dominican Republic in  energy
infrastructure, Peru in samitation or Brazil in PCs (see
Figures 1, 2 and 3). Hotwithstanding, these simple
historical comparisons do not take into account important
differences in fundamentals.

The evaluation of infrastructure stocks needs to consider
not only the degree of development but also other
demographic variables such as the population density
(ratio populationfland area) or social variables such as
the urbanization ratio (% of population living in wrban
areas). Moreowver, as aforementioned, the economic
structure might also be relevant. Thus, the share of
industry and services on the total value added are new
variables included in owr analysis (see Figure 4). In
principle, countries with higher population density,
higher degree of urbanization and relaying more on the
services and industry sectors (in contrast to agriculture)
would tend to accumulate infrastructure faster. Inm
addition, infrastructure has network effects which
become more remarkable under those features. It is
noteworthy to mention that the precise shape of a
country, as well as the location of mountain ranges and
rivers might also be important. Honetheless we do not
include these additional geographic variables in our
estimations given the lack of data a'.'ailabﬂity].

In order to estimate the infrastructure patterns we rum
the following panel equations:

8, =ar+ay +og pdp, +ocurl, +ogdensivy +o,SSsharg
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% The concentratian of the population (prowied by the % of population in
the largest oity) might also be important. The higher the concentration
of the population the higher the infrastructure stock, given the network
effects. Monethetess, we finally did mot molude it in our estimations
singe it has a high correlation with the urbanization ratioc the higher
the urbanization rate the higher the probability that population &=
conoentrated in one {or few) large oities.
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Figure 2. Basic infrastructure Avg. annual
growth of infrastructure stocks and initial level
(#0-0; world avg.: 1)
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Figure 3. Telecos. Avg. annual growth of

infrastructure stocks and initial level (80-07 for

lines, 33-06 for PCs and 93-07 for intemet; world avg.: 1)
.
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where § is the infrastructure stock of type n (telephone
limes, internet access, mumber of PCs, ECG, rail lines,
paved roads, Improved Water Source and Sanitation
access). Following the literature, the stock of transport
infrastructure is scale by the land area while the rest are
expressed in per capita terms; gdp is the per capita gross
domestic product in constant dollar PPPs (Purchasing
Power Parity); wrb is the urbanization ratio; density is the
ratio pop/land area; 35share and Industshare are the
shares of Services and Industry on the Total Gross Value
Added respectively; om is a differential constant of the
country i with respect wo the sample average and time; is
the time period fixed effect. All variables are expressed
in logarithms, except for the urbanization ratio, so
coefficients can be interpreted as elasticities.

Detailed panel regressions are reported in Section B in
the Annex. As ewpected, we find strong relationship
between infrastructure and fundamentals. In particular,
the ecomomic structure proves to be relevant to explain
infrastructure stocks. We also included as a regressor the
squared per capita GDP in order to capture the possible
presence of non-linear responses to income (e.g. am
income level at which infrastructure has a satwration
point). Indeed, we found strong evidence of non-linearity
for almost all infrastructure types.

Based on the panel estimations we compute the regions’
infrastructure patterns as it is described in the Figure 5.
We compute the investment patterns by country and by
year which in turn are compared to the observed
imvestment levels. Results are broadly in line with those
in the previous version of the paper. Latin America is
below its predicted pattern for most infrastructure types.
On average, the Dod is BO® in the last year of data
availability. The largest gap oocurs i transport
infrastructure with a DoA of 25% in the case of paved
roads and 27% for railroads. The region is not in a good
position  regarding ECG  neither, with a D[oA of
55%.Despite the large heterogeneity within the region,
the challenge is unanimous in transport infrastructure,
mainly in paved roads. Motice that Latdm's best
performer each year is still below Emerging Asia as a
whole ((see Figures & and 7).

In telecommunications, the region has a far better
relative  position  in  comparison  to  transport
infrastructure. MNonetheless, although LatAm's leader is
above other emerging areas, this does not hold for all
countries in the region. In any case, heterogeneity is still
significant (see for instance Figure B for PCs). In the case
of basic infrastructure, Asia is the region that clearly lags
behind (e.g. see Figure 9 for Sanitation access).

All i all, according to our analysis Latdm should boost its
infrastructure expenditure, mainly in some sectors such

Figure 5. Methodology of estimation of
Infrastructure Pattern

Figure &. Paved Roads, DoA
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as transport or energy, in order to raise pobtential growth,
reduce ineguality and fight poverty.

% 3. Policy implications

As anticipated in the previous version of the paper, many
interrelated factors could contribute to explain our =
findings that the region lags somewhat behind in terms of
infrastructure  accumulation. From  an  institutional
perspective, and leaving aside the long lasting effects of -
the balance of payment crisis in the 1990s, Latin-

American policymakers have been recently prioritizing M _____ﬁf—f”'ﬁ_

fiscal disciplime to restore macro and financial stability. 150

As shown by Calderdn and Serven (2004) and Martner and — Evin Eurow
Tromben (2005), improvements in primary structural 100, o e = S e e ST e e
fiscal balamces achieved since the 19%0s in many B LeAm

countries in the region came at the expense of sharp
declines in pukbdic infrastructure investment.
Furthermore, the crowding-in effect, both in terms of B
higher private participation infrastructure or via Public

Private Partnerships (PPPs) has not been enough to offset Figure 9. Sanitation access, DoA
this public investment retrenchment. Generally speaking,

lowr quality institutions, such as opague procurement and
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concession  processes, pericdical re-megotiations  of e

contracts, or an inadequate regulatory framework for 150, -

PPPs might explain the weakness of this effect. il -

Both sets of institutional factors may contribute to S5

explain in particular the relatively unfavarable position of 130,

Latin America vs. Eastern Ewrope, a region that has oo e
bemefited from 5tructural Funds support from Western o

Europe as well as from the industrial delocalization from

West to East which has imvolved a greater infrastructure B 4 —_—
development. What do the data say about these A Ash
hypotheses? We take a guite direct approach to test some —l

of these hypotheses. We regress the DoA by type of

infrastructure, coumtry and over time, on proxies for MEEHEIEEBEEEEEEEEE
fiscal space (observed deficit and public debt over GDP), 2Re2zz2z22228H RERBER

and for the quality of institutions (from the International
Country Risk Guide, since they allow both regional and source: Own elaboration.

time variance. Qur preliminary results confirm

empirically the priors. Both, the ratio of public debt to . .
GODP and the political risk {in particular, the quality of  Table 2. Public debt and Bureaucracy quality
the bureaucracy) comtribute to close significantly the

infrastructure Dod. Debtto GDP  Bureaucracy

ratio quality *
The results are shown graphically in Section C im the Latam 0.6 211
Annex by plotting the partial correlations of the DoA and Emerging Asia #1.8 .43
each institutional wvariable, both comtrolling for the Eastern Europe 283 7 45
gffecu of the n‘ther va_ri_able (orthogonal grmrs]l. More Developed 5E.1 3.60
indebted countries exhibit lower DA, as illustrated by

the negative slope in Figures 1 and 2 (specified for

telephones and electricity). Additionally, countries with ~ ooures Own oaloulations bazed an IWF and ICGR. Regional

readings are simple country averages. “Highest risk: 0. Lower

high quality bureaucracies temd to exhibit higher ratios, Rizk: 4. High points are given to countries where the

as illustrated by the positive slopes in Figures 1 and 4 bureaucraoy has the strength and expertize to govern without

{paved roads and rail lines). drnd_.'iu change:s in polioy or int=rruptions in govermment
SEMVIDEL.
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The implications of these results for Latin America are
quite straight forward. A rough analysis of the relative
levels of public indebtedness and bureaucracy quality of
Latin America vs. Easterm Ewrope and Emerging Asia
highlights that the main goal of the region as a whaole
should be to increase the quality of the bureaucracy. OF
course, there is heterogeneity among countries inm the
region and fiscal sustainability remains a challenge in
many countries. However, the lesson from the 1990s is
that fiscal consolidation when necessary should not come
at the expense of infrastructure investments. Table 2
shows that Latdm, like the other emerging areas,
presents low levels of public debt thanks to the fiscal and
debt consolidation process owver the last two decades.
Honetheless, Latin America has the worst guality of
bureaucracy. Again, differemces among countries are
significant, with Domimican Republic and Venezuela
posting the worst gqualifications while Chile and Mexico
lead.

4 References

- Balmaseda, M., C. Daude, A. Melguizo and L. Taft
(2010): Infrastructure Patterns in Emerging Markets: an
empirical analysis with a focus on Latin America. OECD
Development Centre Working Paper, forthcoming.
Calderdn, C. and L. Servén (2004): “Trends in
Infrastructure in Latin America, 1980-2001", Policy
Research Working Paper 3401, World Bank.
- Martner and Tromben (2005), “Public investment and
fiscal adjustment in Latin American countries™, In D.
Franco ({ed), Public Expenditure, pp B27-B57. Banca
d’Italia. Rome.

Eoomomio Analysiz - Outlook i)



/‘:EI’I’IEH

A. Dataset
Coverage
Variable Units Murnbar of Soiirce
countries Sampla
Imfrastructure Sincks
Takphcrs bl
r:::d] Binaa g ol humber of ires &l SLT  [Serses by Canring (1558) and Canrdng ared Farabani [(2007)
ware axclrded with the moet reoenit dats o sllabib i the
Eketricity Gererating Capacty atts &0 B35 Warld Bank s Wond Denalopmos Beficaiors. For adectricily
Paved Foads bars &L s |weecbnded the data fo year 2008 frem the Lirdied
Faillirgs rara 0 sy |MHabiens Erargy Statistica
Iorproved wleT sounae (% of
Eapuhu.m with acmas) * e 06
ardtation | % of pepulaben with - s -
O] Warld Dewelopmant Indicators
MWumber of Parsoral Compubers  [in mdllion &L A6
Mumbser of Inbarnet wsars jin. rdllicn. &l 306
Oher variables
Population jin mdlbion &l o
Greds Diomersc Product in. corwtan b 2005 PFPs &L LT
Lard ama i, squared kilome bers &l = Werkd Devalap Indicatars
Unrbardzation ks % of urban population over tatal &1 ;O
Share of Industry, Services,
Agrieulhm on GVA * & e
source: Own elaboration
B. Estimated Panel Regressions
Telephone oo _—
IirF:Es PC Internet ECG Paved Roads Rail ines Water Samitation
Coeff. t-stat. Coeff. t-stat  Coeff. t-stat. | Coeff. t-stat. Coeff. t-stat. Coeff. tstat. Coeff. t-stat. Coeff. t-stat
[ 2474 138 IMe 14 TATD 25 4816 1BT 488% 2.2 18l o2 23 0.080 0.8
GDPpc EL 7L 1312 104 1346 40 e 1T 0.598 172 oums 18 0245 158 0480 215
GDPpc 5. 0813 S 0410 143 o0z B3 o 23 owms 76 00T 13
Urb. Ratio oupo? 17 0T 2 oM b6 LT Y|
Censity 1054 &8 0.237 0.8 0.9 1.3 o192 12 0.840  90.3 T 18 0232 141 0419 188
Sa. share (TP T ] 0.037 &5 0080 %2 om0 000?82 oo 114 noos 7.3
Indust. share ouoza 39 0.048 5.8 oim &0 oo 23 0.006 0.1 noos b
Flued Effects €5 and Period 5 and Period 5 2nd Periad 5 and Feriod =3 s s [+
Humber of
sl &1 1 &l B 51 & Ll i
sample 007 9308 307 B0 80-04 20-06 9006 9006
Hote: Hon-balanced panel regressions
Source: Dwn calculations
Eoomomio Analysiz - Outlook 30



C. Orthogonal Errors

Figures 1 and 1. Telephones and Electricity
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Fipures 3 and 4. Rail lines and Paved roads
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