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(QUE ES FIEL?

La Fundacioén de Investigaciones Econdmicas Latinoamericanas, FIEL, es un organismo
de investigacion privado, independiente, apolitico y sin fines de lucro, dedicado al
andlisis de los problemas econémicos de la Argentina y América Latina.

Fue fundada en 1964 por las organizaciones empresarias mds importantes y
representativas de la Argentina, a saber: la Bolsa de Comercio de Buenos Aires, la
Cdmara Argentina de Comercio, la Sociedad Rural Argentina y la Unién Industrial
Argentina.

FIEL concentra sus estudios en la realizacion de investigaciones en economia aplicada,
basadas en muchos casos en el procesamiento de la estadistica econémica que elabora
directamente la institucion.

Estas investigaciones abarcan dreas diversas, tales como economia internacional,
mercado de trabajo, crecimiento econémico, organizacion industrial, mercados
agropecuarios, economia del sector ptblico, mercados financieros. En los ultimos afios la
Fundacién ha concentrado sus esfuerzos en diversas lineas de investigacion relacionadas
con el sector publico y su intervencion en la economia, trabajos que han hecho de FIEL la
institucion local con mayor experiencia en esta drea. Dentro de esta temdtica, ocupa un
lugar destacado el estudio y la propuesta de soluciones econémicas para los problemas
sociales (educacidn, salud, pobreza, justicia, prevision social).

El espiritu critico, la independencia y el trabajo reflexivo son los atributos principales de
las actividades de investigacion de FIEL.

Por la tarea desarrollada en sus afios de existencia, FIEL ha recibido la "Mencion de
Honor" otorgada a las mejores figuras en la historia de las Instituciones-Comunidad-
Empresas Argentinas, y el premio "Konex de Platino" como mdximo exponente en la
historia de las "Fundaciones Educacionales y de Investigacion"” otorgado por la
Fundacién Konex.

La direccién de FIEL es ejercida por un Consejo Directivo compuesto por los presidentes
de las entidades fundadoras y otros dirigentes empresarios. Dicho érgano es asistido en
la definicién de los programas anuales de trabajo por un Consejo Consultivo integrado
por miembros representativos de los diferentes sectores de la actividad econdmica del
pais, que aportan a FIEL los principales requerimientos de investigacion desde el punto
de vista de la actividad empresarial. Un Consejo Académico asesora en materia de
programas de investigacién de mediano y largo plazo. Los estudios y las investigaciones
son llevados a cabo por el Cuerpo Técnico, cuya direccion estd a cargo de cuatro
economistas jefes, secundados por un equipo de investigadores permanentes y
especialistas contratados para estudios especificos.

FIEL estd asociada al IFO Institut Fiir Wirtschaftsforschung Miinchen e integra la red de
institutos corresponsales del CINDE, Centro Internacional para el Desarrollo Econémico.
Constituye ademads la secretaria permanente de la Asociacién Argentina de Economia
politica.
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Crecimiento de la productividad y sectores
relacionados con la infraestructura en Argentina

Resumen de principales resultados

Este trabajo estudia la evolucién de la productividad laboral en 10 sectores basado en
un modelo empirico en donde cambios en la productividad de los sectores de
infraestructura puede impactar en la productividad agregada por dos canales, uno
directo y otro indirecto a través de shocks que elevan la productividad en otros
sectores. Sectores como “Utilities” (Electricidad, Gas y Agua), Transporte (incluyendo a
Almacenamiento y Comunicaciones y el sector de la Construcciéon se toman como
representativos de los sectores vinculados a la infraestructura.

1. ;Son cuantitativamente importantes los shocks de productividad en los
sectores relacionados con la infraestructura para el desempeiio de la
productividad agregada en Argentina? Si, las mejoras de productividad en los
sectores relacionados con la infraestructura tienen un impacto significativo en la
productividad agregada en el caso argentino, sumando un 44% a la tasa de crecimiento
en el caso de convergencia con el mejor desempefio regional de América Latina y el
Caribe (ALC) en cada sector (escenario bajo) o casi un 300% en el caso de convergencia
con los mejores desempefos mundiales (escenario alto). Los efectos directos explican
sélo el 30% de esta mejora, mientras que el resto se produce a través de impactos en
otros sectores.

2.¢(Qué sectores de infraestructura parecen impulsar los shocks de productividad
en todos los sectores? Nuestros hallazgos sugieren que los servicios publicos o
“utilities” (donde la infraestructura energética es el principal subsector) y el sector de
la construccién han mostrado efectos mas importantes que el transporte en el caso
argentino (mientras que el sector de la construccién y el de transporte son mas
relevantes que los servicios publicos en el caso de la region ALC).

3. (En qué sectores tienen mayor impacto los shocks de productividad de la
infraestructura? Los resultados muestran efectos a través de varios sectores:
agricultura, mineria, industria, comercio y servicios financieros. La Figura siguiente
muestra los canales y las magnitudes de las elasticidades estimadas, tal que mas
adelante nos permiten estimar la magnitud relativa de los impactos. En el caso de la
construccion operan cuatro impactos (ademds del directo propio) a través de la
productividad laboral y la productividad del capital del sector.
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4. (Es “desigualador” el aumento de productividad en los sectores de
infraestructura? No, segin nuestros resultados, no es cierto que los shocks de
productividad de la infraestructura tengan un alto impacto en la heterogeneidad de la
productividad intersectorial. No parece que los shocks de productividad en la
infraestructura reduzcan la brecha de productividad entre sectores a nivel de dos
digitos (puede variar dentro de los sectores), pero tampoco la aumentan.

5. (Tiene la infraestructura un impacto en el crecimiento pero no en el empleo,
dado que impacta en sectores con muy baja participacion en el empleo? Esto no
se observa en nuestros resultados. Los cuatro sectores sobre los que los shocks en la
productividad de la infraestructura tienen un impacto a largo plazo representan
aproximadamente el 48% del empleo total en Argentina en 2014. Los dos sectores
dinamicos, Agricultura y Manufactura, tuvieron en 2014 una participacion del 6% y el
12% respectivamente, mientras que los otros dos, Comercio Interior y Servicios
Financieros, tuvieron el 21% y el 9% respectivamente. Entre los sectores relacionados
con la infraestructura, Servicios Publicos tuvo una participacién de empleo inferior al
1%, mientras que Transporte tuvo una participacion del 6% y Construccién del 8%.



6. Brechas de desempeiio para Argentina. Argentina ha experimentado un periodo
de estancamiento en su posicion relativa a nivel mundial en lo que respecta a
infraestructura, segtn la evaluacién del Indice Global de Conectividad (IGC) del Foro
Econdmico Mundial (FEM), aunque en los dltimos afios se ha observado una tendencia
de mejora en este ambito. Un estudio de los componentes basicos del pilar de
infraestructura nos permite concluir que nuestro pais supera a otros paises de América
Latina y el Caribe (ALC) en cuanto a cobertura de comunicaciones, pero tiene un
desempeifio inferior en indicadores de percepcién de calidad, especialmente en relacién
con la calidad del suministro eléctrico, que ha mostrado un deterioro en las ediciones
anteriores del IGC del FEM.

7. Esfuerzos de inversion. Argentina ha mostrado un desempeiio deficitario en
términos de inversion en infraestructura econémica en comparacion con los paises de
América Latina y el Caribe (ALC), con una magnitud de aproximadamente el 2% del PIB
anual en los dltimos afios. Esto se observa tanto en las inversiones realizadas por el
sector publico (superiores al 1% del PIB) como por el sector privado, donde la brecha
porcentual con el promedio de ALC para el sector privado ha sido notablemente mayor.
Finalmente, el déficit de inversion en infraestructura se concentro en los sectores de
Transporte y Servicios Publicos (en relaciéon con ALC), donde la subinversién fue mas
pronunciada a nivel sectorial.

8. Evolucion reciente del gasto en infraestructura. En el Anexo B, analizamos las
diferencias entre los datos de Infralatam y las estadisticas fiscales oficiales de
Argentina, con el fin de utilizar estas Gltimas para medir los esfuerzos de inversién en
infraestructura del sector publico y detectar un ajuste visible en la infraestructura
energética. Asi, hacia 2019, Argentina redujo sustancialmente el esfuerzo en inversiéon
publica en infraestructura por debajo del 1% del PIB, hasta el 0,5% del PIB, con una
caida en la inversién del sector energético por debajo del sector hidrico, y un ajuste
moderado en el sector del transporte. Esto se debe en parte a los esfuerzos en materia
vial, impulsados por los planes de un nuevo sistema de autopistas y su modernizacion.

9. Estimacion de brechas y necesidades de inversion en infraestructura. Las
estimaciones de la magnitud fisica y monetaria de la brecha horizontal que Argentina
presenta frente a los paises de altos ingresos implicarian una inversién equivalente a
hasta el 130% del PIB. En cambio, y de forma mas realista, cerrar la brecha con paises
de ingresos medios-altos, como Turquia (identificada como el principal referente en un
grupo de pares al que pertenece Argentina), requeriria un esfuerzo mas modesto,
equivalente al 18% del PIB.

10. Estrategia “revelada” de inversion en infraestructura. En cuanto a la
distribucién sectorial de los requerimientos de inversion para cerrar las brechas, se



concentra principalmente en inversiones en el sector energético (expansién de la
capacidad de generacion eléctrica) y en el sector del transporte (densificacion de la red
vial, ferroviaria y expansion de la capacidad portuaria). Precisamente, estos resultados
son consistentes con el diagnostico previo de deterioro en la calidad de la provision y
subinversién, especialmente publica, en infraestructura econémica por parte de
nuestro pais. Esto también es coherente con los esfuerzos revelados en las recientes
politicas de infraestructura y los programas de APP. Sin embargo, el ajuste en el
esfuerzo por infraestructura energética en los ultimos dos afios se desvia de la direccién
deseada. En otras palabras, el reciente ajuste (prociclico) del gasto de capital observado
en Argentina ha favorecido mas los proyectos del sector transporte que los de
infraestructura energética.

11. Politicas complementarias. Nuestro andlisis ha advertido sobre laidea de que solo
la inversién en infraestructura es suficiente para una estrategia de crecimiento. Para
evitar problemas de segundo mejor (tanto a nivel institucional como de politicas),
abogamos firmemente por un "pacto regulatorio” que maximice el efecto de las mejoras
en la productividad de la infraestructura. En particular, favorecemos la competencia y
la desregulacion (en los mercados de insumos y productos relacionados con la
infraestructura energética y de transporte), asi como politicas fiscales sélidas como
ingredientes complementarios cruciales. Sin embargo, debemos reconocer que esta
postura proviene mas de un enfoque de politica razonable que de resultados
econométricos. A pesar de utilizar una serie de controles en nuestras regresiones, no
hemos obtenido efectos fuertes de las variables institucionales o regulatorias, excepto
en un caso —no menor—. Se trata de la intensidad comercial, que en nuestras
regresiones tiene un efecto positivo significativo en el rendimiento de la productividad
tanto del sector manufacturero como del comercio interno.



Productivity growth and infrastructure related sectors: the case of Argentina
Main findings

1. Are productivity shocks in infrastructure related sectors quantitatively important
for aggregate productivity performance in Argentina? Yes, productivity
improvements in infrastructure related sectors have a significant impact on
aggregate productivity in the argentine case adding up 44% to the growth rate
in the case of convergence to the best regional (LAC) performer in each sector
(low scenario) or almost 300% in the case of convergence to the best world
performers (high scenario). Table 5.1 below summarizes our results. Direct
effects explain 30% of this improvement while the rest occur trough impacts on
other sectors.

2. Which infrastructure sectors seem to drive productivity shocks across sectors? Our
findings suggest that utilities (where energy infrastructure is the main
subsector) and construction have shown more important effects than transport
(which also includes telecommunications and storage) in the argentine case
(while construction and transport are more relevant than utilities in the case of
LAC). The higher the size of the shocks in infrastructure productivity (defined as
resembling the performance of high productivity performers across the world)
makes transport productivity improvements more relevant and close to utilities
productivity improvements, while construction productivity becomes even
more significant.

Table 5.1. Catch-up Impact Simulations on Economywide Labor Productivity (in annual % growth rates for period 1971-2014)

Indirect Effect Average Economywide
Own Effect Total o Productivity Annual Ratio Impact /
wn Effec otal Impac
P Growth Rate (%) Avg. growth rate
Labor Capital 1971-2014
Productivity Productivity
LAC Global Panel
obatFane 0.16% 0.20% 0.11% 0.49%
Model
Utilities 0.00% 0.01% - 0.01% 0.6% 85%
Construction 0.07% 0.20% 0.11% 0.38%
Transport S&C 0.09% - - 0.10%
Argentina Low 0.05% 0.08% 0.04% 0.17%
Utilitf'es 0.01% 0.07% - 0.08% 0.4% 4%
Construction 0.02% 0.00% 0.04% 0.07%
Transport S&C 0.01% 0.00% 0.00% 0.02%
Argentina High 0.41% 0.32% 0.40% 1.13%
Utiliti 0.03% 0.26% - 0.29%
tities ’ ’ ° 0.4% 294%
Construction 0.21% 0.03% 0.39% 0.63%
Transport S&C 0.17% 0.03% 0.01% 0.21%

Note: catch-up is defined as the necessary increase in labour productivity's annual growth rate to reach that of a benchmark case

Argentina's Low benchmarks are LAC's sectoral best performers for infrastructure sectors (Brasil for Utilities, Peru for Construction, Chile for Transport S&C)
Argentina's High benchmarks are sectoral best performers for infrastructure sectors (Korea for Utilities, China for Construction and Transport S&C)

LAC's benchmark is OECD

For capital productivities and stocks, estimates corresponding to Utilities are available since 1980 so average annual growth rates are calculated for 1981-2014
For capital productivity estimates, the catch-up necessary jumps considered correspond to those used for labor productivity catch-ups



On which sectors do infrastructure productivity shocks have a greater impact? Are
they high/dynamic or low/sluggish sectors of the argentine economy? The results
show effects on both sides, with agriculture and manufacturing on the one hand
and domestic trade and financial services being on the other. Thus, it is not true,
from our results, that infrastructure productivity shocks have a high impact on
intersectoral productivity heterogeneity. It does not seem that productivity
shocks in infrastructure reduce the productivity gap across sectors at 2-digit
classification (it may be different inside sectors) butit does not increase it either.
Does infrastructure has an impact on growth but not on employment, as it impacts
on sectors with very low employment shares? This is not the case in our results.
The four sectors on which infrastructure productivity shocks have a long run
impact represent about 48% of total employment in Argentina in 2014. The two
dynamic sectors, Agriculture and Manufacturing, had in 2014 6% and 12% share
respectively, while the other two, Domestic Trade and Financial Services had
21% and 9% respectively. Among the infrastructure related sectors Utilities had
an employment share of les that 1%, while Transport had a 6% share and
Construction an 8%.

Performance Gaps for Argentina. Argentina has experienced a period of
stagnation in its relative global rank in what is related to infrastructure
according to the WEF’s GCI evaluation, although recent years have shown an
improving trend on the matter. A study of the infrastructure pillar’s building
blocks enables us to conclude that our country outperforms LAC pairs involving
communications coverage, but underperforms them in quality perception
indicators, especially in relation to electricity supply quality, which has shown a
declining status throughout the previous editions of WEF’s CGI.

Investment efforts. Argentina has displayed a deficit-prone performance in terms
of economic infrastructure investment in comparison with LAC countries, of a
magnitude of about 2% of GDP per year in the last years. This is shown in both
investments undertaken by the public (above 1% of GDP) and private sectors,
where the percentage gap with LAC average for the private sector has been
notably greater. Finally, the investment deficit in infrastructure was skewed
towards Transport and Utilities sectors correspondingly (relative to LAC),
where the underinvestment was more pronounced at a sectoral level.

Recent developments in spending. In Annex B we explore differences between
Infralatam data and official fiscal statistics in Argentina, so as to use the latter to
measure infrastructure investment efforts by the public sector to find out a
visible adjustment in energy infrastructure. Thus towards 2019 Argentina went
substantially below the 1% of GDP effort in public investment infrastructure
towards 0.5% of GDP, with energy sector investing droping below water, and
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transport somehow showing a modest adjustment. This is partly due to the
efforts in roads given by the plans of a new and revamping highway system.
Gaps estimates and investment needs. Estimates of physical and monetary
magnitudes of the horizontal gap that Argentina displays against high-income
countries would imply an investment equivalent up to 130% of GDP. Instead,
and more realistically, closing the gap with upper middle-income countries, such
as Turkey (which has been identified as the main performer in a peer group
where Argentina belongs) would require a more modest effort equivalent to
18% of GDP.

“Revealed” infrastructure investment strategy. Regarding the sectoral
distribution of the investment requirements for closing gaps, it is mainly
concentrated in investments in the energy sector (expansion of the power
generation capacity) and in the transport sector (densification of the road
network, railway and expansion of port capacity). Precisely, these results are
consistent with the previous diagnosis of deterioration in the quality of
provision and underinvestment, especially public, in economic infrastructure by
our country. And it is also consistent with the efforts revealed in recent
infrastructure policy and PPP programs. Nevertheless, the adjustment in energy
infrastructure effort in the last two years somehow departs from the desired
direction. In other words, the recent capital spending (procyclical) adjustment
in capital spending observed in Argentina has been more biased in favor of
transport sector projects as opposed to energy infrastructure projects.
Complementary policies. Our analysis has warned about the idea that only
infrastructure investment is fine for a growth strategy. To avoid second-best
problems (both at an institutional and policy levels) we strongly advocate for a
“regulatory compact” that maximizes the effect of for infrastructure productivity
improvements. In particular, we favor competition and deregulation (in input
and output markets related to energy and transport infrastructure) as well as
sound fiscal policies as crucial companion ingredients. Nevertheless we have to
be fair enough to acknowledge that this position comes more from a reasonable
policy approach than from econometric results. Despite a battery of controls
being used in our regressions we have not obtained strong effects from
institutional or regulatory variables, except one -not minor- case. This is trade
intensity which in our regressions plays a significant positive effect in the
productivity performance of both Manufacturing and Domestic Trade.
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1. Introduction

This paper is part of a research agenda to address the role of infrastructure in fostering
growth in the LAC region that is inserted in important books and documents of the IADB
produced in recent years.! Against an interest to explore the scope of existing
methodologies to potentially address the link between growth and infrastructure
(presented in Izquierdo et al, 2018) we seek to implement an approach that, based on
available but not fully exploited data platforms for growth analysis, can tie down more
concrete strategies for sustainable growth that are consistent with infrastructure
development strategies. Given the somehow too aggregate level of analysis that
available approaches usually provide on the link between infrastructure and growth,
we respond to a demand for an analysis that could be more informative in terms of
“which infrastructure” and for “which sectors” , so that it could be part of a growth
strategy. This acknowledges that the role of infrastructure in fostering growth is
country and sector specific, and needs to be complemented with fiscal, institutional and
other supporting policies. Thus, beyond a needed methodological analysis, country case
studies based on this background should in the end provide useful elements for a
country strategy in practice.

The summary result of the previous starting point was presented at the 59th Meeting of
the Board of Governors of the Inter-American Development Bank in Mendoza,
Argentina on March 25th, 2018. It considered available platforms for growth analysis
considering their relevance and usefulness for a growth strategy based on
infrastructure, namely “growth diagnostics” (Hausmann et al, 2005); “going for growth”
(OECD, 2013); “development gaps” (Borensztein et al, 2014); “priorities for reaching
higher per-capita incomes or PPI” (Izquierdo et al, 2016) and “growth accounting”,
which includes “KLEMS accounting” (Hoffman et al, 2017a, 2017b) as a promising
avenue but involves significant data challenges given that infrastructure capital is not
(unlike Mas, 2009) measured. However, perhaps the main contribution was a
preliminary exploration for disaggregating the effect of infrastructure on growth across
different sectors. The resulting evaluation suggested a line of analysis that makes use
of the GGDC Database (Trimmer et al, 2015) to study sectoral productivity evolution
across time for a given economy with the intention to detect if productivity shocks in
infrastructure-related sectors (Energy, Gas and Water; Transport, Storage and
Communications or the Construction sector) could be shown as having an impact in
others sectors of the economy. The analysis further briefly elaborated on the roles for
public and private sectors and the complementary institutions and policies that
increase the likelihood of success of infrastructure investment in jumpstarting growth,

! Among others, for example, team work coordinated in Izquierdo et al (2016), Cavallo and Serebrisky
(2016), Izquierdo, Pessino and Vulletin (2018) and Cavallo and Powell (2018, 2019).
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stressing the role of regulatory institutions, competition policy, budget institutions and
cost and demand management issues.

The methodology adopted in this report is based on a background paper (Ahumada and
Navajas, 2019) that exploits the above mentioned such global data set on labor
productivity to explore and quantify effects of improvement of productivity growth on
infrastructure-related sectors (such as energy, transport and construction) on the rest
of the economy and on the growth of aggregate productivity. Preliminary results of this
exercise were first discussed in the recent IADB Macro Report (Cavallo and Powell,
2019, Chapter 7). The proposed methodology implements two types of different
models, one for a global panel of 10 sectors and 25 economies during 43 years (1971-
2014) and another one specific for a given economy across the 10 sector. The IABD
(2019) Macro Report takes results from the global panel model while this pilot study
uses the second, country-specific, model for the case of Argentina. Using an automatic
selection procedure for specifying equations, labor productivity growth for the 10
sectors depends on labor productivity and capital labor proxies in infrastructure
related sectors as well as on a set of control variables. This allows to estimate which
infrastructure sector (energy, transport, construction) impacts on which sector and
give rise to direct (own) and indirect effects (through labor productivity improvements
in other sectors) that lead to an aggregate effect. By assuming an improvement or
convergence of infrastructure-related sectors productivity to a given norm (for
instance best regional or world country performers in each infrastructure sector) we
can estimate the impact of such convergence on aggregate labor productivity growth,
which in our sample highly correlated with TFP growth and income per capita growth.
Beyond this aggregate effect, an easy decomposition of which infrastructure sector is
responsible for the improvements and through which sector of the economy gives this
modeling strategy a wider view of the channels whereby infrastructure has influenced
productivity growth. In particular knowing which economic sectors benefit most from
productivity improvements in infrastructure related sectors can be easily related to the
(high, low) productivity status of sectors and see how either advanced, dynamic or
backward, sluggish sectors benefit from productivity shocks in infrastructure. All this
estimation and simulation effort, along with the dataset used, is reported in the first
part (sections 3 to 5) of this report.

The previous results lead to a logical dialogue or contrast with what have been the
revealed preferences of infrastructure plans and investments in Argentina in recent
times, as they might have been biased towards certain infrastructure sectors (eg energy
or transport) which may correspond with (or respond to) the conventional observed
infrastructure “gaps”, but they may not necessarily coincide with the productivity

13



effects that arise from the previous econometric estimation.2 Thus, in section 6 we
perform review the diagnosis of infrastructure plans in Argentina and perform a
conventional gap measurement of infrastructure needs, along with the investment
efforts denoted in executed plans.

The report ends with some qualification related to complementary policies and the
regulatory compact required for a successful infrastructure-base growth strategy in the
case of Argentina. Annexes A, B and C complement with part of the substantial effort in
data analysis made in several dimensions useful for the project, namely a comparison
of GGDC and KLEMS datasets, budgetary data on investment in Argentina and a recent
revision made in the PWT dataset on capital stock.

2. Data and measurement: GGDC/PWT dataset and control variables

In the case of Argentina our existing data source (i.e., the GGDC data on labor
productivity) covers up to 2011. Thus one immediate task of the project was to extend
the data set on added value and employment by sector to 2014, in order also to conform
the country data with a larger, global dataset. This is done using national accounts
official statistics to extrapolate the GGDC data with the variations in the data contained
in national accounts. At the same time we will make an effort to include a number of
control variables (controls) that can be added to the analysis.

Data for Argentina is taken from a larger, global dataset that we built. This is a panel
database on labor productivity at the sectoral level (one-digit level of the International
Standard Industrial Classification, ISIC) expressed both in levels and as a gap (ie relative
to the average for the economy) and a set of control variables (5 measures of capital
stock per worker; and other 12 controls), for a sample of 25 countries (8 from LAC, 9
OECD (non LAN, non Asia) and 8 from Asia) and 44 years (1971-2014). Table 2.1
summarizes the glossary of our dataset definition, while Figure 2.1 shows the coverage
in terms of countries, time span for labor productivity measures and for control
variables. Light blue in Figure 2.1 indicates available data across countries and controls.
Light red indicates years, countries or variables where data is not available. Following
a detailed work, that included extend ing (splicing) by related (national accounts)
measures, the GGDC productivity measurement to 2014, we ended up with a sample
from 1971 to 2014 for the above mentioned 25 countries.

2 This is in line with Izquierdo et al (2016) when they state that “results also indicate that the
identification of priorities by looking at the impact that sectors have on increasing the likelihood of
advancing to a better income per capita group may or may not coincide with the size of sector gaps

typically used for the determination of priorities, as larger gaps do not necessarily capture the relevance
of sectoral restrictions and their interactions”.
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Table 1 Database Glossary

Variable Description Unit Source
y_agr Labour Productivity - Agriculture Sector GGDC
y_min Labour Productivity - Mining Sector GGDC
y_man Labour Productivity - Manufacturing Sector GGDC
y_utl Labour Productivity - Utilities Sector GGDC
y_con Labour f’r'oductlwty - Construction Sector Thousands of constant 2005 PPP GGDC
y_trh Labour Productivity - Trade, Restaurants & Hotels Sector GGDC

. e US dollars per worker
y_tsc Labour Productivity - Transport, Storage & Communication Sector GGDC
y_fire Labour Productivity - Finance, Insurance & Real Estate Sector GGDC
y_gvs Labour Productivity - Government Services Sector GGDC
y_csp Labour Productivity - Community, Social & Personal Services Sector GGDC
y_Eco Labour Productivity - Economywide GGDC
gap_agr Labour Productivity Internal Gap - Agriculture GGDC
gap_min Labour Productivity Internal Gap- Mining Sector GGDC
gap_man Labour Productivity Internal Gap- Manufacturing Sector GGDC
gap_utl Labour Productivity Internal Gap - Utilities Sector GGDC
gap_con Labour Productivity Internal Gap - Construction Sector Sectorial Productivity relative to GGDC
gap_trh Labour Productivity Internal Gap - Trade, Restaurants & Hotels Sector Economywide Productivity GGDC
gap_tsc Labour Productivity Internal Gap - Transport, Storage & Communication Sector GGDC
gap_fire Labour Productivity Internal Gap - Finance, Insurance & Real Estate Sector GGDC
gap_gvs Labour Productivity Internal Gap - Government Services Sector GGDC
gap_csp Labour Productivity Internal Gap - Community, Social & Personal Services Sector GGDC
rk Capital Stock per Worker, at constant national prices - Total Stock PWT + GGDC
rks Capital Stock per Worker, at constant national prices - Structures Thousands of constant 2005 PPP PWT + GGDC
rkm Capital Stock per Worker, at constant national prices - Machinery US dollars per worker (using total PWT + GGDC
rkt Capital Stock per Worker, at constant national prices - Transport Equipment workers in economy) PWT + GGDC
rko Capital Stock per Worker, at constant national prices - Other PWT + GGDC
hc Human capital index, based on years of schooling and returns to education Index PWT
pl_gdpo Price level of Output-side real GDP (PPP/XR), price level of USA GDPo in 2011=1 Index PWT
trade_gdp Exports + Imports as fraction of GDP % of gdp World Bank
trade_share X+M as share of the sample's total X+M % of sample total trade (X+M) World Bank
power_loss Electric power transmission and distribution losses % of output International Energy Agency
power_installed Total Installed Power Capacity per capita Million kW per capita US Energy Information Administration (Beta)
savings_rate Savings calculated as 1-(C(%)+G(%)) % of gdp PWT
polity_index Revised Combined Polity Score = Democ - Autoc, -10 being strongly autocratic, 10 strongly democratic Index Polity IV
polity_democ 0 =no democracy ; 10 = full democracy, adjusted Index Polity IV
polity_autoc 1 =no autocracy ; 10 = full autocracy, adjusted Index Polity IV
polity_transition 1if transition regime installed Dummy Polity IV
polity_foreign_interrupt 1if foreign interruption installed Dummy Polity IV
group 0=0ECD member;1=Asia;2=LAC Dummy Polity IV
k_con Structures Capital Stock per worker in Construction sector Thousands of constant 2005 PPP PWT + GGDC
k_tsc Transport Equipment Capital Stock per worker in Transport, S&C sector US dollars per worker PWT + GGDC

k_utl Total Installed Power Capacity per worker in Utilities sector Thousand kW per worker PWT + GGDC



1981

Figure 1 Dataset Coverage
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3. Productivity performance and sectoral gaps

Argentina has shown a very poor aggregate labor productivity performance under
different metrics (see Coremberg, 2011) and also in our sectoral sample 1971-2014,
which highly correlates with a very poor performance in both income per capita and
total factor productivity. Figure 3.1 illustrates a first-hand basic growth grammar
diagnostics, using GGDC and PWT datasets. Argentina’s labor productivity grew at 0.4%
per year in our sample, just below LAC’s performance with a similar (negative) TFP and
aggregate Capital-Labor growth rates. Decomposing Capital-Labor growth
performance in infrastructure-related sectors and Machinery, it turns out that
Argentina’s performance in infrastructure-related sectors has been better than the LAC
(unweighted) average in the case of (Construction and Transport) infrastructure and
worse in the case of Machinery3. Cross-plotting labor productivity and income per-
capita growth rates show Argentina at the bottom of the line in our 25 countries sample
for 1971-2014 (see Figure 3.2). This is also similar in the cross-plot of labor
productivity and TFP growth.

Figure 3.1. Annual Growth Rates (%) for Labor Productivity, Capital-

Labor measures & TFP (1971-2014)
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Productivity

3 This possibly relates to an anemic private capital investment decision related to contractual private-
public governance, as infrastructure capital in our sample has been obviously sustained by public
investment.
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Figure 3.2. Labor Productivity (Y-Axis) & Value Added per Capita
(X-Axis) Annual Growth Rates (%) for period 1971-2014
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Productivity levels and performance shows a marked heterogeneity across sectors both
in Argentina and elsewhere. Thus the analysis of productivity gaps should consider the
relative position and evolution across time of productivity across sectors. Figure 3.3
shows that expressed in growth rates for the sample period, the evolution across
sectors has been quite different in Argentina with only four sectors (Agriculture,
Manufacturing, Transport and Utilities) showing positive rates of growth. Except for
Utilities, these sectors show a relative favorable position against LAC and World
averages in 2014. At the same time, sectors such as Government, Community and
Financial Services show a relative low productivity status in the international
comparison in 2014 (See Figure 3.4).
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Figure 3. 3. Annual sectoral labor productivity growth rates: Best
performers, Argentina, World and LAC (%) 1971-2014
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A static (2014) classification of sectors according to productivity gaps (relative to
average economy wide) shows 5 sectors as (relatively) high productivity sectors
covering only 25% of the employment in 2014, and other five sectors as relatively low
and covering 75% of employment. Two infrastructure related sectors (Utilities and
Transport) are among the first group, the other being tradable sectors such as
Agriculture, Mining and Manufacturing. The remaining infrastructure related sector
(Construction) share with all the services sector (including the financial services
sector) the low productivity group (see Figure 3.5).%

Figure 3.5 Argentina 2014 - Sectoral labor productivity gaps (relative to
economywide levels) & employment share (x-axis)
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Seen from a dynamic perspective the evolution of productivity gaps (relative to the
economy-wide) across sectors shows that Manufacturing and Mining have been above
average productivity levels all along our sample period, while Agriculture, Transport
and Utlities moved from below to above the productivity average. The evolution of

4 As part of the data and measurement of this project we performed a comparative analysis of labor productivity
measurement in GGDC and LA KLEMS datasets (FIEL, 2018). We discover that GGDC and KLEMS datasets
differs substantially in their respective series of labor productivity, due to a serious decoupling that
occurs in the vicinity of the recession of 2008-09 and is coincident with official data interventionism. The
results were shown in a previous preliminary report and are too detailed to be included in this main
report. They became outdated as our findings led to a revision of the LA KLEMS dataset for Argentina,
being a byproduct contribution of this project.
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productivity gaps across time shows that both Utilities and Transport sectors have
moved from low to high productivity in the 80s and 90s, while Construction remained
stagnant in the low productivity group. The agriculture sector made a transition from
low to high productivity across our sample, in between the 70s and 90s, while the
manufacturing sector increased its positive productivity gap. Meanwhile none of the
service sectors showed some trend towards improved productivity; rather the opposite
is seen for most of them. This suggest that channels were productivity shocks in
infrastructure related sectors have affected productivity in other sectors relates
Utilities/Transport with Agriculture/Manufacturing. Our econometric analysis below
tends to validate this view.

Figure 3.6
Argentina: Evolution of labour productivity gaps by sector (to
economy-wide) 1971-2014
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4. Econometric estimates of infrastructure productivity shocks on sectoral
productivity

Modeling approach

In this section we use the pilot-country-case estimation framework suggested in
Ahumada and Navajas (2019) global panel data model, in order to model the effects of
productivity improvements in infrastructure related sectors on other sectors of the

w_n

economy. The modeling strategy is based on time-series equation for each “s” sector so

“w=n

as to obtain country specific elasticities of the effect of productivity growth in sector “j

on sectors “s”. Given country and time or even development stage specificities of
infrastructure have an impact on growth (e g Estache and Garsous, 2012) these
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elasticities need not be on the same j-s relation neither be of a similar magnitude from
the global panel model. Ahumada and Navajas (2019) perform a sensitivity analysis for
using global panel estimates (say LAC estimates) to be used for Argentina, and find that
aggregate effects are not quite different but the composition of sectoral influence may
be different. From an econometric modeling perspective the approach described in
equations (1) to (3) below, is similar to the global panel model’s but using time series

“o_n

equations for the “s” sectors.

Initially we started with unrestricted models of labor productivity (output per worker
in logs, y) for a given sector “s”( agricultural, manufacturing, etc.) using, in each case, as
explanatory variables the labor productivity of the three “j” infrastructure sectors
( Yutt» Yeon» Yesc) along our proxies for the capital per worker of the same infrastructure
sectors ( kytp, Keons kese) SO as to distinguish productivity from stock of capital effects.
We also included, in the unrestricted model as control variables, (x) two different
measures of trade openness (exports plus imports of each country as fraction of the
GDP and also as a fraction of the sample's total exports plus imports) along with a
human capital index, a political index and the total and machinery capital stock per
worker. For the same unrestricted models, we included impulse dummies for outliers

(for a specific year observation).

To handle such large information set, an automatic algorithm (Autometrics , see
Doornik, 2009 and Hendry and Doornik, 2014) helped us to select the relevant
variables. It uses a tree search to discard paths rejected as reductions of the initial
unrestricted model based on ordered squared t-statistics, given a p-value provided by
the researcher.>

Given the time behavior of the data we take into account the possibility of unit roots
and evaluate cointegration according to the following approach. The unrestricted
models of labor productivity are formulated for their log differences and the
explanatory variables expressed in log levels and log differences (as suggested by
Bardsen, see Banerjee 1993 ).

Therefore, the starting unrestricted models have the following form for a given

“_n

economy ‘s sector,

5 We used 1% target (probability) values. Autometrics evaluates diagnostic tests for time series-model.
The reported models passes all of them except heteroskedasticity in some cases, for which consistent
standard errors were included .
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AYS,t =as + 55 Vst—1 + :Bs,utl Yutl,t—1 + .Bs,con Yeon,t-1 + .Bs,tsc YVtsc,t—1
+ (ps,utl Ayutl,t + (ps,con Aycon,t + (ps,tsc A:Vtsc,t
+ gs,utl kutl,t—l + Hs,con kcon,t—l + gs,tsc ktsc,t—l
+ As,utl Akul:l,l: + As,con Akcon,t + As,tsc Akl:sc,l:
+xp1 s+ Axy T+ Egy t=1,...,T (1)

where “t” indicates each year for sector “s”. In the first row we have the long run effects
of labor productivities given by (as J; is expected to be significantly negative under

ﬁs,utl ) ﬁs,con ) ﬁs,tsc
s s

cointegration) by the negative value of 5. thatis the long
S

run infrastructure sector elasticity, respectively.® The next row indicates the impact
effects of changes in infrastructure productivities. Similarly, the third and four rows
includes parameters for the long run and short run effects of capital per worker of the
infrastructure and the last row for the control variables in the vector x~ respectively.
All variables are in logs (except the political index).

From the log functional form in Equation (1) we can also obtain the effects of
infrastructure sector capital productivities, as well. In this case the estimates should not
reject the hypothesis that S ;_— 65 ; for j = utl, tsc, con because when they hold the
corresponding effects becomes B ; yj;—1 — 05 kjr—1 = PBs; (In(Y/L)-In (K/L) =

Bs,j (In (Y/K). Therefore the estimates of f; ; is the elasticity with respect to capital
productivity of the j infrastructure sector.

It is important to note that Equation (1), nesting levels and differences, allows us to
have variables which enter the model either into the long run or short run, or both. The
advantage of estimating this type of model is that it can be easily reparametrized as an
error correction (EC) model which includes growth rates and deviations from the log
run relationship. For example, when there is only a long run effect of a j infrastructure
sector say, construction on a given s sector productivity, the restricted

Equation (1) would have the next EC representation,’

A:VS,t = Qg — 55 [ys,t—l - ﬂ;,con ycon,t—l] + Ps,con A:VCon,it +€st (2)

where B con = ﬁs'c‘m/(gs

6 The long run elasticities are derived from Ay;, = Ax . =0.

7 For simplicity we show this for one sector, construction, but it can be generalized for a multivariate
case.
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If the variables were first order integrated, we can test whether or not this long run
relationship is a cointegration vector evaluating the significance of the t-statistic of the
lagged explained variable (of the estimated coefficient of §;). Although the distribution
of this statistic is non-standard when there is no cointegration, the critical values
derived from the response function in the Monte Carlo study of Ericsson and
MacKinnon (2000) can be used to test cointegration.8

Since our main interest is to evaluate for the long run effects of infrastructure
productivity during the automatic selection we kept fixed (an option of Autometrics)
the log levels of productivity, apart from the constant term and only dropping the non-
significant ones after estimation. We also initially assumed: i) there is no effects among
the different economic sectors and ii) the explanatory variables are all exogenous. To
evaluate these assumptions for the selected models we performed the following post
estimation checks.

With respect to i), we test long run sectors interdependence from augmenting the
selected model from equation (1) for a given sector by the other sectors lagged levels
and testing their significance.” The augmented equation could be considered as one of
a VEC (Vector Error Correction) for the different sectors’ productivities while the
productivities and capital for the related infrastructure sectors as external variables of
this system. Regarding iii), we re-estimate the models by instrumental variables in
cases when infrastructure (log differences) variables enter contemporaneously into the
selected models. Our main identification assumption is that capital per worker of the
infrastructure sectors are exogenous and therefore can be used as valid instruments, as
detailed in the different cases. For long run effects of different sector productivities on
infrastructure related sectors productivity we check if they are significant in the
inverted (one of the VEC) reduced form equations, when modeling the different sectors.
If it were significant we have not structural effects but those of the reduced form.10

We can note (see Hendry, 2008) in the case of variables with unit roots representation
we can have different sources of no exogeneity. To see it in the simple case of the
conditional model of equation (2) which assumes cointegration of the labor

8 A useful approximation of the critical values of the t-statistics from the response function, which could
be seen as a multivariate unit roots, is given by the rule “3-2-3”, that is the critical value is -3 -0.2 K-0.3
(d-1) where K is the number of variables in the long run relationship and d is the number of deterministic
components such as constant, step dummies and trends.

9 For the models with variables entering into the long run we did not find significant effects at 1% except
for manufacturing. Some short effects were found in some cases; however they imply only small changes
in the long-run elasticities.

19No long run effects (of different sectors productivity) on infrastructure related sectors productivity were
found.
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productivity of the sector with that of the infrastructure, the marginal model for
construction could be,

Aycont = Pl Yst—1 = Bscon Yeont-1] + @Weon BYst-1+ Econt (3)

While w,,,, is associated with Granger- Causality from the “s” sector on construction, it
is neither necessary nor sufficient to be zero for a valid conditional model to obtain
consistent estimates of the parameters in (2).11 For weak exogeneity, p = 0is needed,
that is the EC term does not enter the marginal model. Given that we started with a
conditional model then, p =0 requires that the effect of y;,_; should be not
significant in (3). Therefore, no level of the sector “s” enters into each equation of
infrastructure sector which has effects on sector “s”. This evaluation is often called LR
exogeneity. However, the contemporaneous effect of Ay.,,¢ can be associated, apart
from the long run effect, to E[e.on¢.&5¢] # 0. Thus, we use IVE to have consistent
estimates from a single equation like (2).

Results

Annex A contains all the output of our estimation procedure for all sectors. Table 4.1
and Figure 4.1 summarize our findings in terms of the long-run elasticities or impacts
“j” on sector “s”. There are eight effects identified and measured
in our estimation. Labor productivity improvements in utilities have a long term impact
on agriculture and manufacturing labor productivity; while improvements in the labor
productivity in the transport sector add to the effects on on agriculture. The
construction sector displays impacts through both labor and capital productivity
adding to the effects on the agriculture sector but in addition on sectors such as
domestic trade and financial services. While utilities and transport have effects on
relatively advanced or dynamic sectors -in terms of the gaps terminology of section 3-
construction has an impact on other sectors that are laggards in terms of productivity.
Other sectors receive short term impacts, as reported in Annex A, but they will not be

taken as part of the long term impacts simulated in the next section

of infrastructure sector

11 When the model has one lag in levels, there is no effect from Ay;;;_;.
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Table 4.1. Infrastructure related sector long-run elasticities of sectoral labor productivity

| t
Labor Productivity mpac s"c:‘n Capital Productivity Impacts on sector "j"
sector "]
Utilities 0.45,0.39 agr, man
Construction 0.16 agr,trh 0.29,0.94 trh , fire
Transport 0.19 agr 0.08 agr

Figure 4.1. Argentina: Long-Run Impact Elasticities of Infrastructure
Sectors' Labor & Capital Productivity on Labor Productivity
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5. Simulating the impact of infrastructure related productivity growth

improvements

Productivity improvements in infrastructure related sectors “j” affects aggregate
productivity performance through direct (own) and indirect effects. Expression (4)
decomposes all the effects needed to compute or simulate effects.
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where i=1,...7 are other sectors, j=utl, tsc, con are infrastructure related sectors and a
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iKj
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are labor share ratios. Expression (4) decomposes the final effect on aggregate
productivity growth in a “direct or own” effect (the first term on the RHS) and an
“indirect” effect that depends on the infrastructure-related sector (j) elasticity (defined
for labor productivity y/1, capital productivity y/k and capital-labor k/1) of the sectoral
(i) labor productivity, and the rate of growth (or, for simulation purposes, the
convergence to a benchmark of the rates of growth) of y/I, y/k and k/I in the
infrastructure related sector j.12 Employment shares ai and qj also drive the magnitude
of effects.

Expression (4) is easy to compute given the set of relevant elasticities taken from Table
4.1, the labor shares and the assumed annual rates of growth of productivities in the
infrastructure related sectors. In our simulation for Argentina we assume two
scenarios: in the first one (Low) we assume that productivity in infrastructure related
sectors converge to the annual rate displayed by the world average in our 1971-2014
sample. In the second scenario (High) we assume that productivity in infrastructure
related sectors converge to the annual rate of the world best performer in each sector
(see Figure 3.3 in section 3 for illustration of countries). Figures 5.1 to 5.3 and Table
5.1 illustrate the results of the simulations. In all cases we include both “low” and “High”
scenarios (that only differ in the rate of growth of productivities in “j” sectors) and, only
for comparison of magnitudes purposes, the results for LAC (i.e. using LAC elasticities)

estimated in the global panel model in Ahumada and Navajas (2019).

12 Capital-labor effects are not considered since they do bnot arise in the estimations reported in Annex
A.
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Figure 5.1 Catch-up Impact Simulations for Argentina: total
impact on annual labor productivity growth rates (%)
Own & Indirect Effects
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Figure 5.1 shows that convergence to world average annual rates of productivity
growth in infrastructure related sectors would increase the performance of aggregate
labor productivity by 44% in Argentina (i.e., adding a 0.17% annual rate); see also
Table 5.1. Indirect effects dominate own effects and are mostly explained by labor
productivity improvements. The high scenario is of course very dynamic, as the
convergence is to the best performer annual rates of productivity. Argentina would
improve its annual aggregate productivity performance by almost 3 times, growing at
an annual rate of 1.53%. The relative importance of own and indirect effects is similar,
although capital productivity effects are more important in this high scenario.

Figure 5.2 measures the decomposition of effects according the infrastructure sector
from which it comes, so responding to the which sector? issue (i.e. causes growth
spillovers). In the low or base case scenario for Argentina about half of effects come
from the utilities sector with construction explaining most of the rest (see also Table
5.1). The high scenario changes the shares in favor of construction, with utilities and
transport explaining a third of the effect in equal parts. The LAC average case (base on
a global panel model) is mostly (80%) explained by construction and the rest by
transport.
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Figure 5.2. Catch-up Impact Simulations for LAC & Argentina: total
impact on annual labor productivity growth rates (%) by
Infrastructure Sector
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Figure 5.3 decomposes the results according to the sectors that receive the impact of
infrastructure productivity growth, so responding to the on which sector? issue. For this
reason Figure 5.3 only includes indirect effects of infrastructure sector productivity on
aggregate productivity through the impact on other sectors (see expression (4)).
Agriculture -which is also relevant in the LAC simulation in Ahumada and Navajas
(2019)- is one of the sectors through which infrastructure productivity has an impact
on productivity growth, while manufacturing is also relevant in the case of Argentina.
But also as displayed in the LAC simulation, Domestic Trade and Financial Services are
channels were infrastructure productivity improvements have an impact on growth.
Domestic Trade is more significant in the Argentine case.
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0.8%

Figure 5.3, Catch-up Impact Simulations for LAC & Argentina: total
impact on annual labor productivity growth rates (%)
On which sectors?
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To sum up:

11.

12.

Are productivity shocks in infrastructure related sectors quantitatively important
for aggregate productivity performance in Argentina? Yes, productivity
improvements in infrastructure related sectors have a significant impact on
aggregate productivity in the argentine case adding up 44% to the growth rate
in the case of convergence to the best regional (LAC) performer in each sector
or almost 300% in the case of convergence to the best world performers. Table
5.1 summarizes our results. Direct effects explain 30% of this improvement
while the rest occur trough impacts on other sectors.

Which infrastructure sectors seem to drive productivity shocks across sectors? Our
findings suggest that utilities (where energy infrastructure is the main
subsector) and construction have shown more important effects than transport
(which also includes telecommunications and storage) in the argentine case
(while construction and transport are more relevant than utilities in the case of
LAC). The higher the size of the shocks in infrastructure productivity (defined as
resembling the performance of high productivity performers across the world)
makes transport productivity improvements more relevant and close to utilities
productivity improvements, while construction productivity becomes even
more significant.
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Table 5.1. Catch-up Impact Simulations on Economywide Labor Productivity (in annual % growth rates for period 1971-2014)

Indirect Effect Average Economywide
Own Effect Total o Productivity Annual Ratio Impact /
wn Effec otal Impacf
P Growth Rate (%) Avg. growth rate
Labor Capital 1971-2014
Productivity Productivity
LAC Global Panel
obatFane 0.16% 0.20% 0.11% 0.49%
Model
Utilities 0.00% 0.01% - 0.01% 0.6% 85%
Construction 0.07% 0.20% 0.11% 0.38%
Transport S&C 0.09% - 0.10%
Argentina Low 0.05% 0.08% 0.04% 0.17%
iliti 0.01% 0.07% - 0.08%
Unhtfes 6 6 b 0.4% 48%
Construction 0.02% 0.00% 0.04% 0.07%
Transport S&C 0.01% 0.00% 0.00% 0.02%
Argentina High 0.41% 0.32% 0.40% 1.13%
Utiliti 0.03% 0.26% - 0.29%
e ’ ’ ° 0.4% 294%
Construction 0.21% 0.03% 0.39% 0.63%
Transport S&C 0.17% 0.03% 0.01% 0.21%

Note: catch-up is defined as the necessary increase in labour productivity's annual growth rate to reach that of a benchmark case

Argentina's Low benchmarks are LAC's sectoral best performers for infrastructure sectors (Brasil for Utilities, Peru for Construction, Chile for Transport S&C)
Argentina's High benchmarks are sectoral best performers for infrastructure sectors (Korea for Utilities, China for Construction and Transport S&C)

LAC's benchmark is OECD

For capital productivities and stocks, estimates corresponding to Utilities are available since 1980 so average annual growth rates are calculated for 1981-2014
For capital productivity estimates, the catch-up necessary jumps considered correspond to those used for labor productivity catch-ups

13.

14.

On which sectors do infrastructure productivity shocks have a greater impact? Are
they high/dynamic or low/sluggish sectors of the argentine economy? The results
show effects on both sides, with agriculture and manufacturing on the one hand
and domestic trade and financial services being on the other. Thus, it is not true,
from our results, that infrastructure productivity shocks have a high impact on
intersectoral productivity heterogeneity. It does not seem that productivity
shocks in infrastructure reduce the productivity gap across sectors at 2-digit
classification (it may be different inside sectors) butit does not increase it either.
Does infrastructure has an impact on growth but not on employment, as it impacts
on sectors with very low employment shares? This is not the case in our results.
The four sectors on which infrastructure productivity shocks have a long run
impact represent about 48% of total employment in Argentina in 2014. The two
dynamic sectors, Agriculture and Manufacturing, had in 2014 6% and 12% share
respectively, while the other two, Domestic Trade and Financial Services had
21% and 9% respectively. Among the infrastructure related sectors Utilities had
an employment share of les that 1%, while Transport had a 6% share and

Construction an 8%.

Another different issue coming from these results is whether they are consistent with
a gaps approach that suggests that efforts should be directed at those sectors that
display a larger investment or performance gap. The next section touches this issue
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while addressing the evidence on infrastructure plans as displayed or revealed in the
country evidence.

6. Diagnosis of infrastructure plans, investment needs from observed gaps
and “revealed” priorities from recent investment allocations

Preview of infrastructure gaps and investment requirements: where do we stand?

In this section we summarize an effort to address the recent evolution of investment on
infrastructure in Argentina according to several available information sources -
including own estimates and measurements-. We proceed to estimate the investment
required for the closing of horizontal gaps at a sectoral level with the goal of achieving
density and coverage of provision standards respective to regions and country groups
(e.g.: income groups). We start with a revision on the recent evolution of Argentina’s
position in the infrastructure pillar world ranking included in the Global
Competitiveness Index (ICG) elaborated by the World Economic Forum (WEF). Our
main conclusions are:

1. Argentina has experienced a period of stagnation in its relative global rank in
what is related to infrastructure according to the WEF’s GCI evaluation, although
recent years have shown an improving trend on the matter. A study of the
infrastructure pillar’s building blocks enables us to conclude that our country
outperforms LAC pairs involving communications coverage, but underperforms
them in quality perception indicators, especially in relation to electricity supply
quality, which has shown a declining status throughout the previous editions of
WEF’s CGIL.

2. Argentina has displayed a deficit-prone performance in terms of economic
infrastructure investment in comparison with LAC countries, of a magnitude of
about 2% of GDP per year in the last years. This is shown in both investments
undertaken by the public (above 1% of GDP) and private sectors, where the
percentage gap with LAC average for the private sector has been notably greater.
Finally, the investment deficit in infrastructure was skewed towards Transport
and Utilities sectors correspondingly (relative to LAC), where the
underinvestment was more pronounced at a sectoral level.

3. In Annex B we explore differences between Infralatam data and official fiscal
statistics in Argentina, so as to use the latter to measure infrastructure
investment efforts by the public sector to find out a visible adjustment in energy
infrastructure. Thus towards 2019 Argentina went substantially below the 1%
of GDP effort in public investment infrastructure towards 0.5% of GDP, with
energy sector investing droping below water, and transport somehow showing
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a modest adjustment. This is partly due to the efforts in roads given by the plans
of a new and revamping highway system.

4. Estimates of physical and monetary magnitudes of the horizontal gap that
Argentina displays against high-income countries would imply an investment
equivalent up to 130% of GDP. Instead, and more realistically, closing the gap
with upper middle-income countries, such as Turkey (which has been identified
as the main performer in a peer group where Argentina belongs) would require
a more modest effort equivalent to 18% of GDP.

5. Regarding the sectoral distribution of the investment requirements for closing
gaps, it is mainly concentrated in investments in the energy sector (expansion of
the power generation capacity) and in the transport sector (densification of the
road network, railway and expansion of port capacity). Precisely, these results
are consistent with the previous diagnosis of deterioration in the quality of
provision and underinvestment, especially public, in economic infrastructure by
our country. And is also consistent with the efforts revealed in recent
infrastructure policy and PPP programs, although the adjustment in energy
infrastructure effort in the last two years clearly departs from the desired
direction.

Diagnosis of infrastructure plans

There are several documents that have addressed some diagnosis of the infrastructure
plans and investment requirements in Argentina. FIEL (2009) for example presents a
diagnosis of the emergence of effective sectoral bottlenecks (energy) and potentials
(roads, transport, ports), from a bias towards investment in social infrastructure and
the deterioration of the regulatory environment in previous years. Other diagnostics at
the time, CAC (2008) among others, stressed the need for a comprehensive investment
plan with high road, rail, hydraulic and electrical components. Some of the more sector-
specific diagnoses, e.g. Barbero and Serebrisky (2007), observed the need for
investments in infrastructure to solve transport logistics problems: congestion in the
hub of agricultural products (Rosario), container handling at AMBA and low
participation of transport by rail. However, the approach given by the governmental
authorities of the area in the 2000s, embedded in MPFIPyS (2004), showed
fundamental differences with the diagnosis made from the private sector and
multilateral organizations in the sense of not responding to a clear diagnosis based on
performance but rather being a document based on the idea that isolated infrastructure
helps to close the territorial gaps regardless of comparative regional advantages in
sectoral productivity. Given this situation, FIEL (2009) concludes that the retraction of
private investment, product of the deterioration of the regulatory environment,
followed by a slow and insufficient public response in investments for economic
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infrastructure led to the appearance of sectoral bottlenecks as in the case of the
provision of energy and potential problems in roads, transportation and ports. In this
context, the comparative indicators of the perception of the quality of infrastructure in
Argentina show a deterioration relative to the rest of the other countries in the region
and a greater departure from the average of the OECD countries.

In the case of FIEL (2009), the specific sectoral analysis, e.g. the case of agro-industry is
addressed. The diagnosis shows that the shared activity is exposed to deficits in
transport infrastructure, which are shared with other activities, such as poor
maintenance of rural roads, defective access to bulk ports and deficit in the provision
of freight services. In terms of energy and water infrastructure, the sector faces specific
problems such as low rural electrification for processing at source, the lack of access to
potable water for processing at source and the lack of access to electricity for agro-
export processing also at source. In this scenario FIEL (2009) proposes guidelines for
investment in infrastructure for the sector, starting from prioritizing access to
transport corridors, improving tertiary roads, and strengthening value chains, with
actions aimed at solving bottlenecks, lower costs and increase competitiveness. In
terms of rail transport, promoting projects aimed at accommodating private
investment to achieve greater volumes of cargo, favoring the shift of the productive
frontier and improving productivity, while in relation to river transport, advance
investments in the waterway and the provision of barges. Finally, in the matter of
energy, it was proposed to advance rural electrification.

The same diagnosis was given in Navajas (2010), moving forward in the quantification
of the effort required for investments in sanitation, energy, roads and railways.
According to those estimates, moving forward only in priority projects for those four
sectors would require an investment floor of USD 77 billion, equivalent to 18% of GDP
in 2010, which should be scheduled for the next six years. The magnitude of the
investment can be put into perspective according to FIEL (2013) where the investment
costs in public national and provincial infrastructure, public companies and trust funds
are measured, as well as the private sector. According to this study, between 2008 and
2012, investment in infrastructure directed to the energy and fuels and transportation
sector reached 3.3% of the average annual GDP, in a context where there was arecovery
in investment in potable water, sewerage and hydraulic works.

According to CIPPEC (2015), the diagnosis of the infrastructure investment
requirements starts from a scenario in which there has been a noticeable deterioration
in the performance of energy, transport, water and sanitation, and telecommunications.
Among the axes to advance in an infrastructure investment program are: the expansion
of the national electric transport network, the promotion of electricity generation
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works and the exploitation of unconventional resources, the advancement of specific
road works, the promotion of investments in freight railways and metropolitan trains
and advance in the adoption of the 4G system in telecommunications. This required an
investment effort in infrastructure close to 5% of the annual GDP to reach a growth rate
of GDP per capita of 3% between 2016 and 2030.

In 2015 the Argentine Chamber of Construction -CAC (2015)- developed a plan for the
development of infrastructure during the decade 2016-2025. The plan proposes an
investment program with goals for social infrastructure (housing, education, health,
etc.) that aim to reduce deficits or achieve 100% coverage of households by 2025, with
the exception of the sector's water and sanitation where the goals are more modest. As
regards the infrastructure for the productive sectors, objectives are proposed in terms
of energy (electric, atomic and gas and oil), transportation (roads, railways, ports and
airports) and technology. In terms of investment in infrastructure at the level of sectors
of activity are indicated agriculture, mining and tourism. The CAC program is based on
a long-term annual growth target of 5%, and for this the investment requirements
involve raising the investment ratio to GDP to 25.2%, of which 15.1% should
correspond to investment in construction. Investment in infrastructure should reach
8.44% of GDP, with 6.24% of GDP being the investment in infrastructure for production
referred to above. The sources of financing included the proposal of public-private
participation programs.

Regarding the impact of the program, the initial mention refers to the growth of
employment in the construction sector that is supposed to double by 2025, in the same
way as would the consumption of steel and cement. Associated with each specific
project presented by the program, the objectives, the general characteristics of the
project, the execution deadlines and the expected improvements are described.
Regarding investments directed to specific sectors, for agriculture reference is made to
the need to invest in fixed storage capacity and irrigation infrastructure, outlining a
national plan in this area. With regard to the mining sector, investment needs are
related to railway lines, port facilities and electricity generation, as well as
improvements in accesses and accommodation sites. As for the investments associated
to the tourism sector, they refer more to private projects for the construction of hotels
or tourist complexes, rather than productive infrastructure works. Finally, the report
mentions investments in industrial constructions associated with specific private
productive projects.

One of the most recent works that seeks to identify obstacles to the development of
sectoral competitiveness from a territorial perspective is ECLAC (2017). The document
presents an analysis of the growth restrictions faced by eighteen productive complexes
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distributed in five regions of our country, starting with the complex of biofuels, fruit,
meat-bovine compley, textile and clothing, automotive, software, winemaking complex
, mining, fishing and sheep. The growth restrictions identified vary according to the
regions of the country and activities, and cover dimensions beyond the chapter on
infrastructure requirements. Regarding the limitations, the work concludes that more
differences are observed between complexes than between regions, so that firms and
productive processes of high standards can be found even in more backward regions.
The study does not identify in a first qualitative analysis the allocation of basic
infrastructure and transport as the main constraints to growth, neither at a national
level nor in regions. Notwithstanding the above, the provision of basic infrastructure
and transportation shows a greater lag in the NEA and NOA region. Likewise, the results
are variable depending on the productive complex analyzed in each region.

Quality, coverage and infrastructure gap in Argentina

The WEF constructs the ICG on a regular basis with the objective of measuring the
relative ranking of the different economies based on different pillars that impact on
productivity, and thus on long-run growth. In this context, the second pillar introduced
in WEF’s ICG corresponds to infrastructure. The domain synthesizes qualitative
indicators —perceptions on the quality of infrastructure- and quantitative -service
coverage- in an index scaled from 1 to 7 reflecting a growing perception of quality and
coverage. Figure 6.1 exhibits Argentina’s position in the global country ranking and its
score achieved in the last eleven measurements made by the WEF. As shown, Argentina
experienced rank stagnation for the period, maintaining rank 81 between editions 2017
- 2018 and 2007 - 2008. Interestingly, changes in the number of countries composing
the sample in different editions did not help a better rank positioning. It is worthwhile
to note an incipient recovery in the position of the last edition with respect to the
previous ones. This way, it is possible to conclude that Argentina has experienced a
significant stagnation in the perception of infrastructure quality and coverage, with a
recent indicative change towards a better positioning of our country in the world
ranking.
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Figure 6.1. Argentina: Global Competitiveness Index -
Infrastructure Pillar
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Source: Qwn based on The Global Competitiveness Report 2017-2018 Database.
https://www.weforum.org/reports/the-global-competitiveness-report-2017-2018

On inspection of the indicators considered for the infrastructure pillar’s elaboration,
those involving quality perception are combined with coverage ones, as already
mentioned. Figure 6.2 as follows presents Argentina’s relative position in the
infrastructure pillar, and that corresponding to each indicator conforming it13, relative
to Latin America and the Caribbean (LAC) countries. As shown, for the pillar as a whole,
Argentina reaches a score equivalent to LAC’s average. With respect to quality
perception indicators, excepting air navigation domain, our country exhibits a score
below LAC’s average, with a greater distance to average involved in the quality of
electricity supply. In addition, both indicators related to communications coverage
position Argentina better than LAC’s average, whilst in no case whatsoever does
Argentina’s score correspond to the maximum achieved by one of the included
countries. Finally, it is worthwhile to note that a similar analysis on the building blocks
of the pillar for the 2007 - 2008 GCI edition enables us to conclude that during the
period a sharp decline has prevailed in relation to the electricity supply quality
indicator, while that related to communications has improved.

13 With the exception of airline seat availability per weekly km, indicator for which Argentina doubles LAC’s
endowment
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Figure 6.2. Global Competitiveness Index - Infrastructure Pillar
By Component - Normalized to the average ALC
2017 - 2018 Edition
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Source: Qwn based on The Global Competitiveness Report 2017-2018 Database.
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Argentina’s infrastructure quality perception decline and stagnation in the world
competitiveness ranking have as its related counterpart a poor performance in terms
of infrastructure investment. Figure 6.3 exhibits information on the evolution of public
and private investment on economic infrastructure for our country in comparison to
LAC countries in the 2008 - 2015 period4 As observed, infrastructure investment
averaged 2% of GDP for the period, but displaying deterioration towards the last years
of the sample. Compared to LAC, Argentina has had an average infrastructure
investment deficit of 1.5% of GDP between 2008 and 2015, with a growing gap in the
last years that topped a 2% of GDP. It can thus be concluded that for the last years of
the sample (2013 - 2015), Argentina has made investments in economic infrastructure
in terms of GDP that were lower by more than 50% to those made on average by the
LAC countries.

4 Shown pictures are self-made based on the information revealed by the Project Infralatam
(http://infralatam.info/).
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Figure 6.3 Argentina:
Total Investment in Infrastructure and Gap with Latin America
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This investment deficit in concept of economic infrastructure has been evidenced in
public sector investments, but in a greater scale in the capital expenses made by the
private sector. Figure 6.4 depicts economic infrastructure related investments made
by the private sector relative to GDP. This ratio has remained stable between 2008 -
2014, close to 0.5%, representing an investment deficit relative to LAC of 0.7% of GDP
on average, with a difference that came to represent a gap of 70% in years like 2010,
2013 and 2014.
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Figure 6.4. Argentina:
Private Investment in Infrastructure and Gap with Latin America
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Public investment, on the other hand, explains the greater part of total investment on
economic infrastructure, averaging 1.5% of GDP for period 2008 - 2015. In comparison
to LAC’s average, the obtained investment deficit was about 1% of GDP for the period
and implied an average gap in the order of 40%, reaching a peak of 51% in 2012.
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Figure 6.5.Argentina:
Public Investment in Infrastructure and Gap with Latin America
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In terms of the sectors that have displayed the greater gap relative to LAC in 2008 -
2015 average terms, Transport & Utilities represented the highest investment deficits.
This is exhibited in Figure 6.6, where the investment deficit in Transport relative to
LAC’s average reached an annual 0.9% of GDP, implying an equivalent investment gap
of 56% in relation to LAC’s average, with a pronounced decline in the period of analysis.
Involving the Utilities sector, the average annual investment deficit resulted in 0.5% of
GDP, a 45% below LAC’s average, exhibiting a deterioration pattern similar to
Transport’s with a mild reversal in 2015. The investment gap for Water was more of a
moderate nature (34% of LAC’s average), whilst for the Telecommunications sector
Argentina undertook investments some 26.6% below LAC’s average for the 2008 -
2015 period.
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Figure 6.6 Argentina:
Total Investment in Infrastructure 2008 - 2015
Average by Sectors and Gap with Latin America
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Recent public investment on infrastructure in Argentina

An overview of different data sources spanning diverse periods for the recent years
shows that Argentina consistently undertakes underinvestment across infrastructure
sectors. Since 2017, estimates reveal public investment on economic infrastructure fell
below 1% of GDP and continued downhill to the present where the active budget for
2019 displays the lowest public investment estimate of the decade. A sectoral analysis
also sheds light on the fact that budget cuts related to capital expenses on infrastructure
had their highest toll in relation to Transport and Utilities, crucial sectors where
Argentina presents the most dramatic horizontal gap relative to many comparison
groups. In Annex B.1 to B.5 we present a detailed account on the different sources of
information that yield investment estimates and on the budget items involved by sector
and by program.

An approximation of investment needs in economic infrastructure.

In this section of the paper, is presented a preliminary approximation to the magnitude
required of investment in infrastructure of Argentina to close the horizontal gap with
respect to regions or groups of selected countries. The methodology used here starts
from observing different indicators related to coverage of infrastructure services.

42




Table 6.1 below shows these indicators for Argentina, LAC countries, regions and
groups of countries according to their level of income, as well as the reference of the
OECD and the case of Turkey. In the case of Argentina, its proximity group is the region
and the group of high-income countries. Table 6.1 shows that Argentina has a deficit of
investment in electricity generation in comparison with the regions, except for South
Asia and Sub-Saharan Africa, while in the comparison with high-income countries our
country is better positioned to the average, but it lags behind the position of Turkey. In
relation to neighboring countries such as Chile and Uruguay, Argentina shows a lower
endowment in generation capacity, but it surpasses Brazil, Colombia, Mexico and Peru.
The greatest distance generation capacity is in relation to North America and the group
of OECD member countries.

Table 6.1 also shows that in terms of density of road infrastructure, Argentina is
lagging behind any comparison groups: regional, by level of income, neighboring
countries, members of OECD or Turkey. Except in relation to LAC, the density of the
railway infrastructure yields a similar diagnosis, while in terms of port capacity
measured by the flow of containers a similar diagnosis is reached. Comparisons of the
indicators associated with the communications sector are varied, although Argentina's
coverage measures yield better results than its closest comparison groups: LAC and
high-income countries, including Turkey among the upper middle-income countries. In
terms of Water and Sanitation, Argentina generally shows a better indicator of access
to safe sources of water, surpassing all comparison groups and reached the average for
OECD members, while in terms of sanitation there is a lag with respect to LAC, high-
income countries and with respect to Turkey.

The quantification of the magnitude of resources needed to close the sectoral
infrastructure gaps was carried out in two stages. First, the coverage or density
differential, as appropriate for each indicator, was measured between the target
associated with the group of reference countries and Argentina. The resulting spreads
were expressed in absolute terms, that is: in KW of generation capacity, in km of roads
and railways, in port capacity measured in TEUs and in number of subscriptions and
population with access to infrastructure services considered in the analysis. For this
purpose were used the parameters of population, area, GDP for Argentina, so that for
each indicator the horizontal gap (deficit) was quantified according to the country or
group of benchmark. In a second stage, the valuation of the deficits at 2018 prices was
carried out, using the unit costs of infrastructure presented by Sanchez et al (2017) and
Ruiz Nufiez and Wei (2015) updated to 2018 according to the evolution of American
wholesale inflation.
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Infrastructure Stock

Argentina and selected countries

By Infraestructure Sector

Table 6.1

) ) . Fixed ) Fixed Safe
Electric Generating Paved . Container Port Mobile cellular Safe Water L
Capacity (kW/ per Roads Rail Lines Throughput (TEUs / Telephone subscriptions/ Broadband Access (% of Sl
(km/KmA2) (km/km~2) GDP) Subscriptions/ hab Subscriptions/ population) Access (% of
hab hab population)
East Asia & Pacific 1.01 0.80 0.011 0.000032 0.18 1.00 0.115 90.5 783
Europe & Central Asia 1.82 1.81 0.041 0.000009 0.31 1.19 0.277 97.4 96.2
Latin America & Caribbean 0.95 1.00 0.010 0.000028 0.20 1.15 0.140 95.2 86.4
Argentina 0.87 0.08 0.010 0.000004 0.22 1.40 0.178 99.6 94.8
Brazil 0.72 0.19 0.004 0.000004 0.20 1.13 0.137 97.5 86.1
Chile 1.36 0.10 0.007 0.000015 0.18 1.27 0.169 100.0 99.9
Colombia 0.34 0.18 0.001 0.000009 0.14 1.27 0.129 96.5 84.4
Mexico 0.56 0.19 0.014 0.000005 0.16 0.89 0.133 98.3 89.2
Peru 0.46 0.11 0.002 0.000012 0.10 1.21 0.072 89.9 76.8
Uruguay 1.39 0.44 0.017 0.000018 0.33 1.47 0.275 99.2 95.7
Middle East & North Africa 1.38 0.98 0.013 0.000082 0.17 1.15 0.098 93.6 91.3
North America 3.27 0.29 0.014 0.000003 0.37 1.02 0.355 99.3 99.5
South Asia 0.42 0.54 0.018 0.000025 0.03 1.08 0.029 89.0
Sub-Saharan Africa 0.12 0.19 0.004 0.000021 0.02 0.80 0.013 63.5 345
Argentina and selected countries by income level
By Infraestructure Sector
Electric Generating Paved I Container Port et Mobile cellular e Safe Water S'afe'
Capacity (kwW/ per Roads Rail Lines Throughput (TEUs / Tele;.)hc.)ne subscriptions/ Broa(.:lbz.md Access (% of Sanitation
(km/KmA2) (km/km~2) GDP) Subscriptions/ hab Subscriptions/ population) Access (% of
hab hab population)
High income 2.25 2.09 0.045 0.000025 0.34 1.25 0.278 99.0 97.4
Argentina 0.87 0.08 0.010 0.000004 0.22 1.40 0.178 99.6 94.8
Chile 1.36 0.10 0.007 0.000015 0.18 1.27 0.169 100.0 99.9
Uruguay 1.39 0.44 0.017 0.000018 0.33 1.47 0.275 99.2 95.7
Upper middle income 0.74 0.53 0.014 0.000021 0.16 1.10 0.115 94.1 85.7
Brazil 0.72 0.19 0.004 0.000004 0.20 1.13 0.137 97.5 86.1
Colombia 0.34 0.18 0.001 0.000009 0.14 1.27 0.129 96.5 84.4
Mexico 0.56 0.19 0.014 0.000005 0.16 0.89 0.133 98.3 89.2
Peru 0.46 0.11 0.002 0.000012 0.10 1.21 0.072 89.9 76.8
Turkey 0.97 0.49 0.013 0.000008 0.14 0.96 0.148 98.9 96.4
Lower middle income 0.30 0.28 0.010 0.000051 0.05 0.97 0.034 78.9 58.0
Low income 0.07 0.14 0.004 0.000028 0.01 0.65 0.006 61.3 325
OECD Members 2.36 1.33 0.046 0.000009 0.33 1.22 0.322 9.5 98.3

Source: Qwn based on EIA-DoE US; WDI - World Bank and UNCTAD.
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The investment amounts required were expressed in terms of the GDP of 2018 and in
Figure 6.8 below are presented for each of the benchmarks selected for the closure of
the sectorial infrastructure gap.

Figure 6.8 Argentina:
Investment Needs in Infrastructure in % of GDP (year 2018)
To close the horizontal gap with groups of selected countries
High income | ‘ 145.8
OECD Members
Europe & Central Asia
North America
Latin America & Caribbean
East Asia & Pacific
Turkey
Upper middle income
0 20 40 60 80 100 120 140 160
% of GDP

Source: Own results.

As can be seen in the previous figure, the effort to be made by Argentina to close the
horizontal gap with high-income countries would imply an investment equivalent to
145.8% of GDP, or in the case of comparison with OECD member countries, the effort
would reach up to 130% of GDP. At the other extreme, closing the gap with upper
middle-income countries, as with Turkey for taking a case, would require a more
modest effort equivalent to 18% of GDP.

Regarding the distribution by infrastructure sector of the investment requirements for
closing the gaps, that will depend on the selected benchmark, although in all cases it is
mainly concentrated in investments in the energy sector (expansion of the power
generation capacity) and in the transport sector (densification of the road network,
railway and expansion of port capacity). Precisely, these results are consistent with the
previous diagnosis of deterioration in the quality of provision and underinvestment,
especially public, in economic infrastructure by our country.
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Table 6.2

Infrastructure investment needs to close the horizontal gap
By Infraestructure Sector

As % of GDP
L. Safe Water Access &
Energy Transport Comunications L. Total needs
Sanitation

East Asia & Pacific 3.87 21.31 - - 25.18
Europe & Central Asia 26.60 91.86 0.88 0.02 119.36
Latin America & Caribbean 2.21 25.78 - - 27.99
Morth America 67.06 11.48 1.52 0.06 80.12
High income 38.63 106.07 1.07 0.03 145.80
Upper middle income - 17.95 - - 17.95
Turkey 2.95 15.11 - 0.02 18.08
OECD Members 41.62 86.76 1.21 0.04 129.64

Source: Own estimates.

Furthermore, in the previous Table 6.2 it can be observed that in relation to all selected
benchmarks, investments in the transport sector dominate the energy sector, with the
exception of the case of North America, for which more than 83% of the investment
effort required for closing the gap corresponds to the energy sector. Finally, in the
previous figure it is observed that in communications the investment effort is lower and
in relation to some of the selected benchmarks, Argentina has a greater coverage of
services, while in relation to access to safe sources of water and sanitation, Argentina is
at the frontier of coverage.

7. Complementary policies and the regulatory compact!s

One of the main lessons of the development literature that emerge around the growth
diagnostic and policy/priority problems is that complementarities are essential to a
reasonable growth strategy. To put it differently, a one-bullet strategy will not deliver
an effective policy for growth. One should start by saying that any policy proposal or
strategy requires “support or context” conditions for success and a strategy based on
channels as envisaged in this paper is not an exemption. It is not a win-win strategy
under any or all institutional, policy or instrumental circumstances. That infrastructure
needs a better interfase with several critical key areas is well known in the literature.16

15 This section elaborates on Izquierdo et al (2018) from the perspective of the argentine case.

16 See for example Helm and Mayer (2016). They identify three critical issues needed to improve
infrastructure policy in order to avoid repeating a cycle of bad provision and management. One is
acknowledging the system nature of infrastructure. The second is to critically improve accounting,
particularly the balance sheet and the savings and investment process. The third is to improve
governance and regulation. Complementarities as understood by the literature addressing priorities for
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Given this background there are four areas relevant for an effective impact of
infrastructure on growth.

First of all, complementarities should be addressed to avoid the so-called institutional
second best problem (Rodrik, 2008) whereby certain institutional distortions preclude
that reforms in certain sectors will be effectively welfare improving. This in turn
requires a careful assessment of existing institutional restrictions. These are related to
political economy restrictions that in Argentina, in the infrastructure-growth
dimension, operate through several channels and need to be carefully factored in ex-
ante (not ex-post) in the strategy. Argentina is particularly vulnerable to institutional
second best because it does face several institutional constraints that are associated
with its political equilibrium in a decentralized (federal) setting that leads to rent-
seeking political culture (Gervasoni, 2010) and a political allocation of infrastructure
projects. This later problem is more severe in social infrastructure projects (such as
housing or water for households) than in productive infrastructure, although it has had
an impactin both transport (roads) and also energy infrastructure. Besides this political
allocation process there is the problem of severe corruption that Argentina has had to
face in the interfase between the construction sector and infrastructure projects. Thus
Argentina needs a substantial effort to bring transparency and economic rationality to
the selection of infrastructure projects. Recent developments in PPP legislation have
tried to move the practice towards international standards but continuous reform
process is much needed.

Second, there are conventional (i.e. market related distortions) second-best problems
or bottlenecks that may impede that a good supply of physical infrastructure is
translated into better infrastructure services.1” These problems range from (output or
input) market power in direct or ancillary services that operate the infrastructure and
may create price distortions, to fiscal related distortions, to even market disequilibrium
due to policy interventions. Among this list of distortions those that limit the market
size of infrastructure services are perhaps the most important to consider. There is one
thing worse than not having proper infrastructure which is having it underutilized

growth or growth diagnostics have an ample view of many other interacting factors affecting a given
policy strategy, as for example the interaction between infrastructure and capital market distortions or
regulatory institutions at large. As stated by these authors, infrastructure has another characteristic akin
to broader complementarities that requires a systems analysis to allocate resources, beyond the piece
meal evaluation of Cost Benefit Analysis.

17 One approach to sectoral policy recently adopted by Argentina, the so called “mesas sectoriales”,
represents a good practice to gather interested parties in a given, sectoral value-chain (from energy to
manufacturing and service subsectors) to identify bottlenecks and perform troubleshooting. In all these
instances infrastructure shows up and therefore the practice allows an identification of infrastructure
projects with direct sectoral impact
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because of market distortions in the exchanges supported by infrastructure. Given this,
competition policy is a complementary policy area for infrastructure insofar as it helps
shaping and controlling an appropriate industrial organization of markets for services
provided by infrastructure. While regulatory design and policy manage the critical
problems of ex post opportunism and time inconsistency that afflict infrastructure,
competition policy in related markets should move in a consistent and coordinated
manner to avoid that investments projects in infrastructure be granted contractual
provisions that exclude or hinder competition. All sectors of infrastructure should be
subject to competitive surveillance and be exposed to deregulation in the interest of
enlarging the size of markets for goods and services. Recent efforts in Argentina in air
transport should be extended to other areas. Industrial organization issues in the
construction industry, related to the adoption of digital technologies such as BIM, need
also be addressed (see FIEL, 2019). This deregulation approach also includes trade
policy. Even if there is scant evidence on the influence of trade openness to productivity
in general or at a sectoral level, our econometric results suggest channels present in
manufacturing (as expected) and also in domestic trade.

Third, sound fiscal policies are fundamental to the successful implementation of an
infrastructure based growth strategy. Budget institutions are critical to govern the
balance sheet of infrastructure investment and the medium term savings-investment
coordination. The fact that government does not have a balance sheet equivalent to that
of a private sector company; second, that there is an inbuilt bias in favor of consumption
over investment which constraints the supply of funds towards projects; and third, that
a system analysis is not properly included in the cost benefit analysis in standard
government approaches. The effects of the current expenditure bias has been recently
documented by an analysis performed in Ardanaz and Izquierdo (2017) which shows a
deleterious rebalancing between current and capital expenditures during recessions.
Our measurement of public investment performance in the 2017-19 cyclical downturn
in Argentina adds another dimension to the Ardanaz-Izquierdo asymmetric effect. As
we disaggregate among components of capital expenditure we are able to observe
which infrastructure projects suffer most during recessions. As it turns out the evidence
suggest that energy infrastructure suffered more than transport infrastructure. This
may be consistent with the inertia of infrastructure projects as well as with political
allocation bias, apart from the fact stated in section 6 that gaps are more prominent in
infrastructure transport. Nevertheless our analysis in section 4 and 5 shows that this
does not quite correspond with the best configuration for obtaining productivity
growth effects, as energy infrastructure (contained in Utilities in our data base) has
larger elasticities (on aggregate productivity) than transport.
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Fiscal accounting is also critical in the case of infrastructure and growth because there
are ways in which an unaccounted depletion of capital (through under maintenance of
infrastructure, privatization of assets to sustain public consumption or depletion of
natural resources such as energy and mining reserves) may create severe problems for
growth. These problems call the attention to the creation of an infrastructure balance
sheet in the public sector, even under a partially decentralized infrastructure provision
under PPP --i.e. regardless who owns them- that may provide both sustainability and
system analysis.

Finally, there are two “sound microeconomic” dimensions in the addition of
infrastructure capital that are cross-cutting in a growth strategy. One is that the final
costs of infrastructure services be as low as possible, which not only means competition
for the investment but absence of subsidies to the supply that end up raising the costs
by cost-plus mechanisms. Cost overruns in infrastructure provision should be a focus
of attention as recent evidence suggest (Serebrisky et al, 2017), but also overall cost of
infrastructure services should be guided by a cost minimization doctrine (see for
example Helm, 2017). The other dimension is that there should be very good demand
management of infrastructure use, where the use of prices and taxes be correctly
designed to avoid inefficient use of infrastructure. Argentina’s performance on both
fronts, costs and demand management of infrastructure service provision, badly needs
improvement.

8. Concluding remarks

Several reports and papers on infrastructure and growth have produced empirical
results that account for the importance of aggregate or different types of infrastructure
investment on aggregate growth (eg Calderon and Serven, 2004, 2014; Egert et al, 2009;
and Estache and Garsous, 2012) or on aggregate output (Calderon et al, 2015). There is
no complete agreement on which infrastructure sector matters most for growth, with
results that may depend on the methodology employed. However, there is no available
empirical results on the sectoral impact of infrastructure (which sectors). Besides, the
precise contribution of infrastructure to growth might not only be sector specific or
even country specific but may also be conditional on the development stage. Thus, we
follow Izquierdo et al (2018) and explore sectoral productivity growth and the
performance of infrastructure related-sectors in terms of their contribution to
productivity growth.

We have focused our study on a methodology (Ahumada and Navajas, 2019) that turns
into an econometric exploration of the effects that productivity shocks in infrastructure
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related sectors have on other sectors. We exploit a data base that allow us to find that
infrastructure productivity improvements trigger aggregate labor productivity growth
through direct and, manly indirect effects across other sectors. A convergence of labor
productivity growth in infrastructure related sectors to the rates shown by the best
regional performers (which we call a low scenario case) would had been equivalent to
a 44% increase in the annual growth rate of aggregate labor productivity in Argentina.
Most of this (70%) comes from indirect effects of infrastructure productivity on other
sectors. The improvement is substantially higher (almost 300%) if the convergence
were to the best world performers (the high scenario case). Our results allow us to
perceive which infrastructure sectors on which sectors have a higher impact. In the low
or scenario Utilities (energy infrastructure mainly) explains half of the (indirect)
effects, while Construction explain most of the rest and Transport (mainly transport
infrastructure) has a minor effect.

Regarding the sectoral distribution of the investment requirements for closing gaps, it
is mainly concentrated in investments in the transport sector (densification of the road
network, railway and expansion of port capacity) and in the energy sector (expansion
of the power generation capacity). Precisely, these results are consistent with the
previous diagnosis of deterioration in the quality of provision and underinvestment,
especially public, in economic infrastructure by our country. And it is also consistent
with the efforts revealed in recent infrastructure policy and PPP programs.
Nevertheless, the adjustment in energy infrastructure effort in the last two years
somehow departs from the desired direction. In other words, the recent capital
spending (procyclical) adjustment in capital spending observed in Argentina has been
more biased in favor of transport sector projects as opposed to energy infrastructure
projects. Beyond the Ardanaz and Izquierdo (2017) result of procyclical bias
adjustment against capital spending, our results suggest that there may be another bias
inside capital spending that is not entirely consistent with a productivity shocks
analysis. This apparent dissonance between investment efforts and the potential
productivity impacts found in our results should be subject to further analysis as it may
depend on the lumpy and temporal allocation of projects and the fact that transport’s
investment in Argentina is mainly in roads which maps into the Construction sector and
therefore could in principle feed back into productivity effects (although we have not
found econometric support for this hypothesis).

Agriculture, Manufacturing, Domestic Trade and Financial Services are the four sectors
whose labor productivity performance benefit from improvement in the productivity
of infrastructure related sectors. In the low scenario, the first two sectors (which are
tradable and with relatively high productivity gap in relation to the economy-wide)
benefits from productivity improvements in Utilities and Transport and receive two-
thirds of (indirect effects) improvement s in productivity, but in the high scenario their
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share is below 50%. Thus our results do not support a view that infrastructure
productivity shocks increase the productivity gap or the heterogeneity across sectors.
Domestic Trade and Financial Services, both non-tradable and low productivity sectors
in Argentina and according our results benefit from improvements in capital
productivity in Construction. Neither our results suggest that productivity impact
sectors with low labor demand as these four sectors explain 48% of employment in
2014.

Our results that even modest infrastructure productivity improvements can make a
visible difference in growth performance should be balanced by the fact that they do
not to make a case for fast growth in Argentina because the status quo is one of very
low productivity (see Figure 3.2) with a meager annual growth rate of 0.4% in labor
productivity across our sample. Thus a 44% jump still leaves Argentina in a low rate
box and only convergence to high (Asian) productivity growth in infrastructure
productivity could make a big difference. Nevertheless, this view is inaccurate and too
skeptical of our results. First, our assumed convergence of productivity growth in
infrastructure sectors is really modest or achievable as it has best performers in LAC
countries. Second, the relative improvement in growth rates strongly suggests that the
impact is truly significant. Last, but not least, historical performance in Argentina
suggests that sectoral productivity shocks (like the ones originated in infrastructure
related sectors) have not been properly transmitted or generated spillovers due to
severe governance problems.

Thus our analysis of complementary policies has warned about the idea that only
infrastructure investment is fine for a growth strategy. In fact, being a productivity-
shocks argument rather than an investment-shock one, our analysis captures both
hardware (capital) and software (productivity) elements interacting in raising
performance. To avoid second-best problems (both at an institutional and policy levels)
we strongly advocate for a “regulatory compact” that maximizes the effect of for
infrastructure productivity improvements. In particular, we favor competition and
deregulation (in input and output markets related to energy and transport
infrastructure) as well as sound fiscal policies as crucial companion ingredients.
Nevertheless we have to fair enough to acknowledge that this position comes more
from a reasonable policy approach than from econometric results. We cannot make a
strong case from general statements without the support of sound estimates and
despite a battery of controls being used in our regressions we have not obtained strong
effects from institutional or regulatory variables, except one —-not minor- case. This is
trade intensity which in our regressions plays a significant positive effect in the
productivity performance of both Manufacturing and Domestic Trade.
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The results for Argentina obtained in this paper gave us the satisfaction to have used a
somewhat novel approach to explore the link between infrastructure and sectoral
growth at a more disaggregated level than other previous studies and makes us
confident to extend the study to others LAC economies. Nevertheless we acknowledge
that the limitations or problems in our results come from two avenues that we believe
deserve more efforts in several directions. First, we need in future work to overcome
the still too-aggregated nature of our sectors, a thing that will depend on efforts of
measurement that lead to consistent databases. Second, even with this aggregation we
would benefit from the development of the KLEMS methodology for LAC, which would
allow us to implement a model that studies TFP shocks within a consistent growth
accounting framework which by construction still preserving the methodological
homogeneity we have demanded in our study.
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Annex A

Econometric Estimates

In this Annex A we report the econometric output of the modeling strategy outlined in section
4. For each sector we report the OLS results followed by the IVE estimation procedure and the

long run equation that relates sector “s” labor productivity with sector “j” labor productivity,
capital-labor effects or capital productivity effects.

Notation in all Tables is straightforward. D stands for first difference, L stands for log, y_s_ARG_1
stands for labor productivity in sector “s” (s=agr (agriculture), min (mining), man
(manufacturing), utl (utilities), con (construction), tsc (Transport), trh (Domestic Trade), fire
(Financial Services), gvs (Government Services), csp (Social Services). ARG stands for Argentina
while _1 stands for t-1. Capital-Labor in sector “s” is denoted by “k”, thus capuital productivity
(which is not measured as an independent variable, but rather emerges from a simplifying
specification in our model) is represented by Ly_s - Lk_s, that is the difference between (the
logs of) labor productivity and capital-labor. Impulse dummies are represented by I:year. Other
control variables are show explicitly, for example Ltrade_share_ARG is the log of the trade share
of Argentina as defines in the Data set (see Table 1.1 in the main text).

Agriculture (agr)
Table A.1: Agriculture Sector (OLS) - Argentina

Modelling DLy_agr by OLS Coefficient t-value t-prob
Constant 0.335 1.94 0.060
Ly_agr_ARG_1 -0.797 -6.79 0.000
Ly_con_ARG_1 0.126 2.60 0.014
Ly_utl ARG_1 0.356 6.45 0.000
Ly_tsc_ARG_1 0.155 291 0.006
Ly_tsc_ARG-Lk tsc_1 0.0607 2.70 0.011
DLy_tsc_ARG 0.300 3.59 0.001
1:2009 -0.162 -3.48 0.001
sigma 0.044
R72 0.684
Adj. R"2 0.619
sample 1973-2014
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Table A.2: Agriculture Sector (IVE) - Argentina

Modelling DLy_agr by IVE Coefficient t-value t-prob
Constant 0.330 1.85 0.073
Ly_agr_ARG_1 -0.800 -6.63 0.000
Ly_con_ARG_1 0.127 2.53 0.016
Ly_utl ARG_1 0.357 6.38 0.000
Ly_tsc_ARG_1 0.157 2.80 0.008
Ly_tsc_ARG-LKk tsc_1 0.0601 2.59 0.014
DLy_tsc_ARG 0.308 2.71 0.011
1:2009 -0.162 -3.48 0.001
sigma 0.044
no. of endogenous variables 2
no. of instruments 9
no. of observations 42
no. of parameters 8
Specification test: Chi*2(1) 1.4570[0.2274]
Testing beta = 0: Chi*2(7) 67.977 [0.0000]**

Additional instruments: DLk _tsc, DLk _tsc_1
Note: Sample spans 1973-2014

Comments:

IVE similar OLS, tsc exogenous SR and no LR effects of agr level on each infrastructure sectors
LR from OLS

Ly _agr = constants + 0.19 Ly tsc + 0.45 Ly utl +0.16 Ly _con + 0.08 (Ly-Lk)_tsc

SR effects negative effect from DLy _man-1 but similar LR elasticities



Manufacturing (man)

Table 3: Manufacturing Sector (OLS) - Argentina

Modelling DLy_man by OLS Coefficient t-value t-prob
Constant 0.632 5.40 0.000
Ly_man_ARG_1 -0.229 -5.71 0.000
Ly_utl_ ARG_1 0.0898 591 0.000
DLy_tsc_ARG 0.218 5.13 0.000
Ltrade_share_ARG_1 0.152 6.59 0.000
DLtrade_share_ARG 0.197 8.22 0.000
[:1975 0.0929 3.18 0.003
1:1979 0.171 6.28 0.000
sigma 0.026
R"2 0.822
Adj. R*2 0.785
sample 1973-2014

Table A.4: Manufacturing Sector (IVE) - Argentina

* Additional instruments: DLk_tsc, DLk tsc_1

Modelling DLy_man by IVE Coefficient t-value t-prob
Constant 0.633 5.40 0.000
Ly_man_ARG_1 -0.229 -5.71 0.000
Ly_utl_ARG_1 0.0901 5.91 0.000
DLy_tsc_ARG 0.202 3.83 0.001
Ltrade_share_ARG_1 0.153 6.59 0.000
DLtrade_share_ARG 0.196 8.19 0.000
1:1975 0.0921 3.14 0.004
1:1979 0.172 6.28 0.000
sigma 0.026
no. of endogenous variables 2
no. of instruments* 9
Specification test: Chi*2(1) 2.4825[0.1151]

Testing beta = 0: Chi*2(7) 144.33[0.0000]**
sample 1973-2014
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Comments:

IVE similar OLS, tsc exogenous SR and no LR effects of man level on utl
LR from OLS:

Ly_man = constants + 0.39 Ly _utl + 0.66 Ltrade_share

SR and LR effects effects from DLy_trh but similar LR elasticities (0.4)

Trade, Restaurants and Hotels (trh)

Table A.5: Trade, Restaurants & Hotels Sector (OLS) - Argentina

Modelling DLy _trh by OLS Coefficient t-value t-prob
Constant 1.80 4.48 0.000
Ly_trh_ARG_1 -0.417 -4.81 0.000
Ly_con_ARG-Lk con_1 0.122 2.79 0.001
Ltrade_share_ARG_1 0.156 4.57 0.000
DLy_con_ARG-LKk_con 0.245 4.60 0.000
Dltrh_ARG_1* 0.138 1.31 0.198
1:1979+80 0.125 3.36 0.002

*se incluye por autocorrelacién

sigma 0.045
R"2 0.664
Adj. R*2 0.606

sample 1973-2014




Table A.6: Trade, Restaurants & Hotels Sector (IVE) - Argentina

Specification test: Chi*2(2)
Testing beta = 0: Chi*2(8)

sample

Modelling DLy_trh by IVE Coefficient t-value t-prob
Constant 1.790 4.47 0.000
Ly_trh_ARG_1 -0.417 -4.79 0.000
Ly_con_ARG-Lk_con_1 0.122 2.67 0.011
Ltrade_share_ARG_1 0.156 4.56 0.000
DLy_con_ARG-Lk_con 0.243 2.58 0.014
Dltrh_ARG_1* 0.138 1.27 0.212
1:1979+80 0.125 3.33 0.002
sigma 0.045
no. of endogenous variables 2
no. of instruments* 9

0.35631 [0.8368]
36.925 [0.0000]**

1973-2014

* Additional instruments: DLk_con, DLk _con_1, 1:12002

Comments:
IVE similar OLS
LR from OLS:

Ly trh = constants + 0.29 (Ly-Lk)_con+ 0.37 Ltrade_share

Finance, Insurance and Real Estate (fire)
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Table A.7: Finance, Insurance & Real Estate Sector (OLS) - Argentina

Modelling DLy _fire by OLS Coefficient t-SE t-prob
Constant 1.53 411 0.000
Ly fire_ ARG_1 * -0.264 -3.35 0.002
Ly_con_ARG-LKk_con_1 0.200 4.03 0.000
[:1975 -0.371 -4.74 0.000
[:1977-78+- 0.359 6.43 0.000
sigma 0.074
R"2 0.737
Adj. R*2 0.709
sample 1973-2014

* For the Error Correction term the t-statistic si-4.25
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Table A.8: Finance, Insurance & Real Estate Sector (IVE) - Argentina

Modelling DLy _fire by IVE Coefficient t-value t-prob
Constant 1.57 4.36 0.000
Ly_fire_ARG_1 -0.248 -3.23 0.003
Ly_con_ARG-Lk con_1 0.229 4.53 0.000
DLy_con_ARG 0.244 2.68 0.011
[:1975 -0.427 -5.68 0.000
1:1977 0.362 5.05 0.000
1:1978 -0.357 -4.62 0.000
sigma 0.067
no. of endogenous variables 2
no. of instruments 13
no. of observations 42
no. of parameters 7
Specification test: Chi*2(6) 7.7222[0.2592]
Testing beta = 0: Chi”*2(6) 136.74 [0.0000]**

Additional instruments: DLy con_ARG_1,DLk _con, Ly con_ARG_1,1:1985, 1:1989, 1:1990, 1:2002
Note: Sample spans 1973-2014

Comments:

IVE similar OLS

LR from OLS

Ly trh = constants + 0.94 (Ly-Lk)_con

(Using IVE 0.92)

SR effects effect from DLy _trh LR elasticities (1.3)

Mining (min)



Table A.9: Mining Sector (OLS) - Argentina

Modelling DLy_min by OLS Coefficient t-JHCSE t-prob
Constant 0.0211 1.51 0.140
DLy _tsc_ARG 0.626 4.00 0.000
DLy_con_ARG_2 0.303 3.11 0.004
dumm?2001-2104 -0.146 -4.58 0.000
sigma 0.082
R72 0.582
Adj. R"2 0.548
sample 1974-2014
Comments:

Model only in (log) differences. No different estimates from IVE.
Break in the rate of growth after 2001

Government services (gvs)
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Table A.10: Government Services Sector (OLS) - Argentina

Modelling DLy_gvs by OLS Coefficient t-JHCSE t-prob
Constant -0.00193 -0.43 0.669
DLy _con_ARG_1 0.0832 2.57 0.015
1:1977 -0.0808 -2.89 0.007
1:1980 0.0968 3.47 0.001
1:1982 -0.207 -7.39 0.000
1:2002 -0.123 -4.28 0.000
sigma 0.027
R"2 0.755
Adj. R"2 0.721
sample 1973-2014
Comments:

Model only in (log) differences

SR effect of CPS on GVN

Community, social and personal services (csp)

65



Table A.11: Community, Social & Personal Services Sector (OLS) -

Argentina

Modelling DLy_csp by OLS Coefficient t-value t-prob
Constant -0.006 -1.15 0.259
DLy_con_ARG_1 0.142 3.46 0.014
[: 1980 0.101 291 0.006
1:1982 -0.199 -5.72 0.000
1:2003 0.131 3.59 0.001
sigma 0.034
R72 0.639
Adj. R"2 0.600
sample 1973-2014
Comments:

Model only in (log) differences
Large short run effect of GVS
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Annex B.
Infrastructure investment and recent budgetary data in Argentina

The present section carries forward an inspection of patterns and magnitudes of economic
infrastructure investment undertaken by the Argentine public sector. A qualitative and
quantitative comparison is made on the diverse available measurements from different
information sources across the last couple of years, including own estimates elaborated for the
present document, and thus proceeds to verify what do budget details reveal about public
investment: its magnitude relative to the economy and its composition across the selected
infrastructure sectors.

Coherent with the conclusions drawn from previous section, which exhibit a sharp
underinvestment in Utilities and Transport sectors relative to several regions and income
groups, as well as neighbor countries, it is of our interest to study where specifically is public
investment on infrastructure skewed towards and focused into, with the aim of providing
evidence that surfaces an incipient need to redirect this investment towards the sectors that
need a closing of the existing horizontal gap.

Table B.1 details, in percentage points of GDP, the public budget items corresponding to
economic infrastructure sectors based on two sources of information: Infralatam, from which
data spans up until 2015, and Ministerio de Hacienda, where data is drawn from consolidate
budgets up until 2017 and from the Informe Mensual de Ingresos y Gastos (IMIG) up until 2018.

Table B.1
Argentina

Public investment in Economic infrastructure by economic sector®
As a percentage (%) of GDP?

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

TOTAL () 141 1.80 1.95 148 1.35 1.45 147 15T () () ()
National Public  Utilities [ 053 0.56 0.57 0.41 0.40 0.42 051 0.67 {-} () {-}
2 Transport [ 0.75 0.93 0.90 0.75 0.62 0.68 0.62 0.58 {-} () ()
Secto) Communications [-} 0.01 0.05 0.19 0.11 0.11 0.12 0.09 0.08 [ [ [-}
Water & Sanitation () 0.13 0.27 0.28 0.21 0.23 0.24 0.25 0.24 [} () ()
TOTAL 112 130 1.29 1.41 137 1.37 1.57 1.88 1.39 1.01 084 ()
National Public  Utilities 0.26 0.41 0.30 0.39 0.32 0.41 0.43 0.93 0.56 0.26 0.21 [
X Transport 0.74 0.75 0.79 0.77 0.75 0.62 071 0.62 0.53 0.55 0.56 ()
Sector Communications 0.00 0.01 0.04 0.10 0.12 0.13 0.19 0.09 0.10 0.01 0.01 ()
Water & Sanitation 0.11 0.14 017 0.15 0.18 0.22 0.24 0.24 0.20 0.18 0.15 ()
TOTAL () 3 () () () () () () () 1.07 0.96 0.77
Non-Financial  Utilities 1.} [} 1 [} 1.} 1.3 1.} 1.} 1} 0.38 024 021
National Public  Transport {.} [} [} 1} [} 1) 1.} [} {.} 050 054 0.43
Sector® Communications (. (. (. (.) (.) (] (. (] (.) (.) (.) (..)
Water & Sanitation {..) {..) {..) {..) {..) (] (. (. (] 0.18 0.18 0.12
Note:
(..} No Data

1 Investment is measured by Capital Expenses
? 5opP data for 2018 bosed on FMF - FIEL estimates to date (08/02/2018). Previous to 2018, INDEC estimates for GDP are used.

¥ Source: INFRALATAM - CEPAL in accrual basis, based on Ministerio de Produccion. Subnational investments only account for those financed by copital transfers from the
Central Notional Government. No data is avaoilable on investments made by provinces & municipalities using their own funds.

4 Source: Oficinag Nacional de Presupuesto del Ministerio de Hocienda. It computes real direct investment and capital transfers to provinces and state-owned enterprises in
occrual bosis.

% Source: Informe Mensual de Ingresos & Gastos del SPNF, Ministerio de Haocienda. It computes in cash basis real direct investment and copital transfers to provinces made by the
Non-Financial National Public Sector.

During the period 2008 - 2015 covered by Infralatam, data-available years match those
corresponding to the data from Oficina Nacional de Presupuesto, which enables direct
comparison. In particular, 2012 is the year in which the estimates most closely resemble, in
terms of magnitude and sectoral composition.
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In general, Infralatam estimates exceed our own measurements based on information from
Ministerio de Hacienda (excepting 2012 - 2014 period) with variable dispersion. These
inconsistencies can be partly explained by the fact that Infralatam estimates are based on
investment measured on an accrual basis, whilst data from Oficina Nacional de Presupuesto are
calculated on a cash basis system, causing that possible budget under-executions may be
opening a gap between both accounting method. As a last possible source for data deviations,
estimates from Ministerio de Hacienda may include updates and revisions which may not have
been captured by the Infralatam project in constructing their estimates.

It must be duly noted that during 2014, year in which estimates from Ministerio de Hacienda
exceed with the biggest difference those from Infralatam, most of the gap is explained by an
abnormally large capital transfer from the Central National Government under the Utilities
item. Discounting this specific capital transfer, we find that the match between both sources of
information is as close as to the 2012 one in terms of scale and composition. In general, years
with the highest inconsistencies between both sources do not show systematic patterns in
terms of which particular sector should be attributed for the gap.

Having exposed the main discrepancies, we must state that in average both sources are
consistent on the magnitude and skewed patterns of investment in between sectors. Excepting
some particular cases, the most heavily invested sector is Transport, followed by Utilities, and
finally by Water and Communications, respectively. Taking into account the conclusion that
indicates a higher effort on these first two sectors, it is possible that more capital expenses in
concept of infrastructure are required in order to close the gap relative to LAC, in presence of
the magnitudes exposed by the previous section.

Estimates are consistent in showing that since 2017 public investment in economic
infrastructure breaks the 1% of GDP floor to locate itself in levels operating in opposite
direction from the recommendations stemming from our previous analysis. To make things
worse, the two sectors where investment has its sharpest decline are Utilities and Transport,
where investment efforts should be majorly focused.

Table B.2 exhibits the detail of estimates corresponding to the Informe Mensual de Ingresos y
Gastos from Ministerio de Hacienda. It is evident that the deterioration in matter of investment
in economic infrastructure throughout these last years is mostly explained by a downfall in the
capital expenses from behalf of the Non-Financial National Government, given that on average
transfers to provinces do not fall in the same order of magnitude. In particular, Utilities sector
stands out as the most punished sector in this sense, falling in 2018 to nearly half its investment
value relative to two years before (2018) in terms of GDP. This sharp decline is entirely
explained by the level of capital expenditure undertaken by the Non-Financial National
Government, given that transfers to provinces in fact increase for the corresponding time
window.
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Table B.2

Argentina

Capital Expenses incurred by the National Nan-Financial Public Sector’
By economic sector

As a percentage (%) of GDP?

2016 2017 2018
Energia 0.38 0.24 0.21
MNacion 0.35 0.19 0.14
Transferencias a provincias 0.03 0.0 0.07
Transporte 0.50 0.54 0.43
MNacidon 0.43 0.44 0.38
Transferencias a provincias 0.08 0.10 0.05
Agua potable & alcantarillado 0.18 0.18 0.12
Nacign 0.14 0.14 0.09
Transferencias a provincias 0.05 0.04 0.0
Total 1.07 0.96 0.77
MNacion 0.92 0.77 0.61
Transferencias a provincias 0.15 0.19 0.16

! Source: informe Mensual de Ingresos & Gostos del SPNF, Ministerio
de Hocienda. It computes in cosh basis real direct investment and
capital transfers to provinces made by the Non-Financial National
Public Sector.

2 GoP dota for 2018 based on FAMF - FIEL estimates to date
(08/02/2018). Previous to 2018, INDEC estimates for GDP are used.

Also due a notice, investment on Transport more than doubles the amount for the case of
Utilities. Although investment needs answer to structurally different matters across sectors,
this evidence leaves it clear that if Argentina suffers from underinvestment in Transport
infrastructure, the case seems even worse for the Utilities sector.

A synthesis of expended budget items for 2018 is detailed in Table B.3. The importance of
State-owned Trust Funds and Non-Financial State-owned Enterprises does indeed stand out.
Although they are mainly financed with capital transfers from the Central National Government,
they do contribute with their own resources to the capital expenses of the aggregate Non
Financial Public Sector.
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Table B.3

Argentina: Capital EJ(pen:.Es.L as % of GDP® - 2018
Central National Government® + State-owned Trust Funds® + Non Financial State-owned Ente rprises" = CNG + STF + NFSE
Utilities 0.10 0.01 0.04 0.14
Transport 0.29 0.07 0.02 0.37
Communications 0.01 {..) 0.00 0.01
Water & Sanitation 0.12 {..) {..) 0.12
Expended Budget 2018 0.51 0.08 0.06 0.64

Source: Ministerio de Haclenda {Presupuesto Abierto + Empresas Publicas & Fondos Fiduciarios)

* We define Capital Expenses as the sum of Real Direct Investment and Capital Transfers, thus deliberately excluding Financial investment.
“ Based on FMF - FIEL forecasts and estimates to date (08/02/2019)

? Expended budget (cash basis) accumulated at year's closing

4 For STF and NFSE Capital Expenses taken into account are net from Capital Transfers from the Central National Government, according to approved budgets.

Evidence is consistent in showing that in 2018 the level of capital expenses undertaken in
concept of economic infrastructure not performs well below the region’s average but also falls
short in comparison to Argentina’s average from the last years (which already had an
underinvestment diagnosis signaling a need for heavier capital expenses).

The estimates for investment on infrastructure result being lower than the ones published in
the IMIG and the possible sources for the difference can be spotted with ease. The sectors where
the estimates show discrepancies are Transport (0.37% of GDP against 0.43% published in the
IMIG) and Utilities (14% against 21% published). Part of the difference is explained by the fact
that we do not compute financial investment as a capital expense item, whilst the methodology
of Ministerio de Hacienda does so. This is especially relevant for the case of Transport, where
upon computing financial investment the difference between estimates reduces from 0.06% of
GDP to 0.02%; this also applies to the Utilities sector, although not with the same impact.

Another possible cause for estimate differences arises from the fact that our own estimates add
up the approved budget items for capital expenses corresponding to State-owned Trust Funds
and Enterprises (Non-Financial), whilst the estimates published in IMIG are probably based on
the actually expended amounts, not publicly available. Specially for the case of Utilities where
the difference is the highest, it is possible for the IMIG estimates to include other entities
included in the Non Financial Public Sector whose information is not available (e.g.: IEASA
(ENARSA), YPF).

A similar study on budget items can be done in a preliminary fashion using the active budget
for 2019 (which is constantly updated by Ministerio de Hacienda), detailed in Table B.4.
Although no proper information is yet available on State-owned Trust Funds or Enterprises, at
a Central National Government level we observe that the active and projected capital expenses
on infrastructure for the rest of 2019 do not show an increased effort on the matter of sector
focusing. In particular, the decline for the Utilities sector is such that its projected investment
is actually exceeded by the items for Water & Sanitation (although this could be explained by
further fund-delegation to provinces, trust funds or state-owned enterprises belonging to the
sector).

Table B.4
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Argentina: Capital Expenses’ as % of GDP® - 2019
Central National Government®
Utilities 0.04
Transport 0.38
Communications 0.01
Water & Sanitation 0.12
Active Budget 2019° 0.54

Source: Ministerio de Hacienda (Presupuesto Abjerto +
Empresas Publicas & Fondos Fiduciarios)

' We define Capital Expenses as the sum of Real Direct
Investment and Capital Transfers, thus deliberately
excluding Financial Investment.

? Based on FMF - FIEL forecasts and estimates to date
(08/02/2013)

* Active Budget up to 08/02/2019

* STF & NFSE are excluded for lack of information up to date

Annexes B.2 and B.3 exhibit the detailed budget items expended in 2018 and programmed for
2019 divided into infrastructure investment programs. An initial observation must be made
upon the fact that with the exception of Transport, most of the investment efforts are delegated
in form of capital transfers to State-owned Enterprises and other entities corresponding to each
sector. A major share of capital expenses for Utilities, Communications and Water & Sanitation
are made as capital transfers to be administered by entities not under the orbit of the Central
National Government.

A last comment is to be made on the actors involved in these estimates: no consistent data is
available for measuring capital expenses undertaken by provinces and municipalities using
own funds (rather than capital transfers from the Central National Government). Thus, all of
our calculations excluded investment done at a sub-national level with the use of resources
other than transfers from the national sphere. As a note, we refer to a report elaborated by the
DNCFP from Ministerio de Hacienda in 2015 which estimates the composition at every
jurisdictional level for real direct investment corresponding to where the resources come from
in the Non-financial Public Sector, for year 2013 only. Annex C.5 displays the detail for the
composition of investment: most of it is undertaken at a national level (whether in form of real
direct investment or capital transfers), but provinces and municipalities add up to some 39%
of total real direct investment in 2013. Itis not possible to conclude how these capital expenses
are distributed amongst sectors (i.e.: the share of expenses on economic infrastructure sectors
of our interest) so no further analysis can be made, but its order of magnitude must be duly
noted as a rough approximation.
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Annex B. 2. Central National Government: expended budget in concept of capital
expenses by infrastructure sector and program item - 2018.

Argentina: Central National Government's expended budget™ in concept of capital expenses® by infrastructure sector and by program - 2018

Real Direct Capital % Central Nat. Govt.
Sector / Program Total % of GDP*
Investment  Transfers +STF + NFSE”
Transport 30133 11594 a7 0.29% 0.37%
Ejecucion Obras de Rehabilitacion y Mantenimiento en Red por Sistema de Gestion Integral 5035 5035
Ejecucion Obras de Mantenimiento y Rehabilitacion en Red por Administracion 5432 5432
Asist. Fin. a Emp. Publicas y Otros Entes Sector Transporte 5299 5299
Construccion de Autopistas y Autovias 5092 5092
Infraestructura de Obras de Transporte 2548 2018 4566
Construcciones de Obras Viales fuera de la Red Vial Nacional 565 3929 4495
Repavimentacion de Rutas Nacionales 3073 3073
Construccion de Rutas Nuevas y Obras de Pavimentacion 1523 1523
Ejecucion de Obras, Operacion y Mantenimiento en Corredores Viales 1509 1509
Coordinacion de Politicas de Transporte Fluvial y Maritimo 385 0 386
Modernizacion de la Red de Transporte Ferroviario 0 261 261
Ejecucion Obras de Seguridad en Rutas Nacionales 248 248
Construccion de Tuneles y Puentes Grandes 200 0 200
Infraestructura en Concesiones Viales 141 141
Actividades Centrales 99 99
Reparacion y Construccion de Puentes y Alcantarillas 97 97
Actividades Comunes a los Programas 61y 62 0 35 35
Regulacion, Fiscalizacion y Administracion de la Aviacion Civil 72 0 72
Construccion y Puesta en Valor de Infraestructura de Apoyo y Soporte al Plan Vial Nacional 39 39
Ejecucion de Obras Menores para el Fortalecimiento de la Red Vial 29 29
Servicios de Meteorologia Nacional 22 22
Fiscalizacion, Regulacion y Control del Servicio de Transporte Terrestre 19 19
Investigacion de Accidentes y Promocion de la Seguridad 1 1
Transporte Aereo de Fomento it it
Control del Sistema Nacional de Aeropuertos o o
Actividades Comunes a los Programas 61, 62y 91 0 0
Construccion de Rutas Seguras 0 0
Coordinacion de Politicas de Transporte Vial 0 0
Infraestructura en Areas Urbanas 0 0

Continues.
Real Direct Capital % Central Nat. Govt.
Sector / Program Total % of GDP*
Investment  Transfers + STF + NFSE®
Water & Sanitation 1702 16052 17754 0.12% 0.12%
Otras Asistencias Financieras a Empresas Publicas y Otros Entes 8767 8767
Asistencia Tecnico - Financiera y Desarrollo de Infraestructura para el Saneamiento 1548 2098 3646
Recursos Hidricos 154 3199 3353
Asistencia Financiera a Empresas Publicas 1989 1989
Utilities 1642 12207 13849 0.10% 0.14%
Asist. Fin. a Emp. Pub. y Otros Entes Sect Ener, Comb y Min 8829 8829
Formulacion y Ejecucion de Politica de Hidrocarburos 1591 36 1627
Desarrollo Energetico Provincial 0 1570 1570
Acciones para la Ampliacion de las Redes Electricas de Alta Tension 1155 1155
Formulacion y Ejecucion de la Politica de Energia Electrica 0 485 485
Acciones para el Uso Racional y Eficiente de la Energia 0 111 111
Actividades Centrales 19 19
Regulacion del Transporte y Distribucion de Gas 13 13
Formulacion y Ejecucion de la Politica Geologico - Minera 0 11 11
Formulacion y Ejecucion de la Politica Geologico-Minera 0 11 11
Regulacion y Fiscalizacion de las Actividades Nucleares 9 9
Regulacion y Contralor del Mercado Electrico 7 7
Control de Seguridad de Presas 2 2
Otras Asistencias Financieras 0 0

Continues......
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Real Direct Capital % Central Nat. Govt.

SEToT) Frogtam Investment Transfers Total % of GDP* +STF + NFSE®

Communications 35 691 726 0.01% 0.01%

Asistencia Financiera a Empresas Publicas 473 473

Asistencia Financiera a Empresas y Otros Entes del Sistema Federal de Medios y Contenidos Publicos 1492 1492

Otras Asistencias Financieras a Empresas Publicas y Otros Entes 70 70

Formulacion y Ejecucion de Planes y Programas inherentes a Contenidos 14 14

Formulacion de Iniciativas para la Implementacion de Expresiones Federales S S

Administracion y Gestion de Proyecto de Fomento y Desarrollo 0 6 6

Control y Fiscalizacion de Servicios de T.I.C. 6 6

Actividad Comun a los Programas 70, 71y 72 L] L]

Actividades Centrales 2 2

Formulacion de Iniciativas para la Implementacion de Contenidos en Pargues Tematicos 1 1

Ensefianza, Capacitacion y Habilitacion 1 1

Atencion de Usuarios o o

Administracion de Servicios de Tecnologias de la Informacion y las Comunicaciones 0 0

Control de Servicios Postales 0 0

Formulacion y Coordinacion de Politicas de Comunicaciones 0 0
Total 33512 40543 74055 0.51% 0.64%

Source: Ministerio de Hacienda (Presupuesto Abierto)

! Expended budget (cash basis), accumulated at end of 2018

? Expressed in millions of current argentine pesos and % of GDP

* The computed definition excludes Financial Investment, although Ministerio de Hacienda does include it under its criteria
¢ Using FMF - FIEL 2018 GDP estimates to date {08/02/2015)

* Capital expenses net from capital transfers from the Central National Government in approved budgets of
State-owned Trust Funds (STF) & Non-Financial State-owned Enterprises thot are included under the criteria
of conomics infrastructure are added. The Fondo Flduciario de Infraestructura Hidrica is excluded for
executing capital investments that do not fall under our criteria for economic infrastructure corresponding
to Water & Sanitation (they involve in productive land retrieval and management, flood prevention and so

Annex B. 3. National Central Government: active budget in concept of capital expenses by
infrastructure sector and by program item - 2019.

Argentina: Cental National Government's active budget™” in concept of capital expenses® by infrastructure sector and program - 2019

Real Direct Capital

Sector / Program e v Total % of GDP*
Transport 59539 18312 77851 0.38%

Construccion de Autopistas y Autovias 24923 24923
Asistencia Financiera a Empresas Publicas y Otros Entes del Sector Transporte 13571 13571
Infraestructura de Obras de Transporte 10035 3184 13219
Ejecucion Obras de Mantenimiento y Rehabilitacion en Red por Administracion 10951 10951
Ejecucion Obras de Rehabilitacion y Mantenimiento en Red por Sistema de Gestion Integral 4135 4135
Ejecucion de Obras, Operacion y Mantenimiento en Corredores Viales 2386 2386
Repavimentacion de Rutas Macionales 2194 2194
Construccion de Rutas Nuevas y Obras de Pavimentacion 1970 1970
Modernizacion de la Red de Transporte Ferroviario 26 1058 1083
Construcciones de Obras Viales fuera de la Red Vial Nacional 684 289 973
Construccion de Tuneles y Puentes Grandes 510 510
Coordinacion de Politicas de Transporte Fluvial y Maritimo 466 1 467
Construccion y Puesta en Valor de Infraestructura de Apoyo y Soporte al Plan Vial Macional 351 351
Ejecucion Obras de Seguridad en Rutas Nacionales 276 276
Reparacion y Construccion de Puentes y Alcantarillas 244 244
Actividades Comunes a los Programas 61y 62 1 210 214
Mantenimiento y Reparacion de Obras de Arte 166 166
Construccion de Rutas Seguras 11F 111
Actividades Centrales S 51
Fiscalizacion, Regulacion y Control del Servicio de Transporte Terrestre 25 25
Regulacion, Fiscalizacion y Administracion de la Aviacion Civil 13 13
Ejecucion de Obras Menores para el Fortalecimiento de la Red Vial 8 8
Investigacion de Accidentes y Promocion de la Seguridad 4 4
Control del Sistema Nacional de Aeropuertos 2 3
Actividades Comunes a los Programas 61, 62 y 91 3 3
Coordinacion de Politicas de Transporte Vial 2 2
Servicios de Meteorologia Macional 1] 0

Continues......
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Real Direct Capital

Sector / Program P N Total % of GDP*
Utilities 4282 3039 7322 0.04%

Formulacion y Ejecucion de la Politica de Energia Electrica 2073 2144 4216
Formulacion y Ejecucion de Politica de Hidrocarburos 1843 346 2194
Asistencia Financiera a Empresas Publicas y Otros Entes de la Sec. de Gob. de Energia y Combustibles 543 549
Actividades Centrales 27 271
Regulacion del Transporte y Distribucion de Gas 42 42
Regulacion y Fiscalizacion de las Actividades Nucleares 30 30
Regulacion y Contralor del Mercado Electrico 14 14
Control de Seguridad de Presas 4 4
Acciones para el Uso Racional y Eficiente de la Energia 1] 0
Formulacion y Ejecucion de la Politica Geologico - Minera 0 0
Asistencia Financiera a Empresas Publicas 0 0

Water & Sanitation 2236 21729 23965 0.12%
Otras Asistencias Financieras a Empresas Publicas y Otros Entes 10359 10359
Asistencia Tecnico - Financiera y Desarrollo de Infraestructura para el Saneamiento 1616 4724 6340
Recursos Hidricos 620 3757 4377
Asistencia Financiera a Empresas Publicas 2889 2889

Continues.......

Real Direct Capital 5
Sector / Program Total % of GDP’
Investment  Transfers

Communications 140 949 1089 0.01%
Asistencia Financiera a Empresas Publicas 509 509
Asistencia Finan. a Empresas y Otros Entes de la Sec. de Gob. del Sist. Fed. de Medios y Cont. Pub. 400 400
Formulacion de Iniciativas para la Implementacion de Expresiones Federales 49 43
Control y Fiscalizacion de Servicios de Tecnologias de la Informacion y las Comunicaciones 41 41
Administracion y Gestion de Proyecto de Fomento y Desarrollo 0 39 39
Formulacion de Iniciativas para la Implementacion de Contenidos en Pargues Tematicos 37 37
Actividad Comun a los Programas 71y 72 13 13
Ensefianza, Capacitacion y Habilitacion 1] 0
Control de Servicios Postales 0 0
Administracion de Servicios de Tecnologias de la Informacion y las Comunicaciones 0 0
Control y Fiscalizacion de los Servicios de Comunicacion Audiovisual 0 0
Actividades Centrales 0 0
Atencion de Usuarios 0 0

Total 66198 44029 110227 0.54%

Source: Ministerio de Hacienda {Presupuesto Abierto)

* Active budget as to 08/02/2019

? Expressed in millions of current argentine pesos and % of GDP

’ The computed definition excludes Financial Investment, afthough Ministerio de Hacienda does include it under its criteria
* Using FMF - FIEL 2019 GDP forecasts to date (08/02/2013)
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Annex B.4: Capital expenses in approved budgets as % of GDP - 2018. Non-financial
State-owned Enterprises and State-owned Trust Funds

Argentina: Capital EJ(|:)en5es1 in approved budgets as % of GDP? - 2018

Non Financial State-owned Enterprises State-owned Trust Funds
Company Sector Investment Trust Fund Sector Investment
NASA Utilities 0.04% FF Sistema de Infraestructura del Transporte Transport 0.07%
Aerolineas & Austral Transport 0.01% FF de Infraestructura Hidrica Water & Sanitation 0.06%
AGP Transport 0.00% FF para el Transporte Eléctrico Federal Utilities 0.01%
INTERCARGO Transport 0.00%
TANDANOR Transport 0.00% STF Total 0.14%
VENG 5.A. Communications 0.00%
COVIARA - 0.00%
DIOXITEC Utilities 0.00%
LT10 - UNL Transport 0.00% Source: Ministerio de Hacienda {Empresas Publicas & Fondos Fiduciarios)
* Net from capital transfers from the Central National Government
Water & Sanitation - 2 Using FMF - FIEL GDP estimates for 2018
NESE Subtotals Communications 0.00% Note: NFSE & STF included are those that fall under the criteria for investing in
Utilities 0.04% economic infrastructure
Transport 0.02%
NFSE Total 0.06%

Annex B.5: Composition of real direct investment according to jurisdiction on the Non-
financial Public Sector and origin of funds

Real Direct Investment in Mon-financial
Public Sector by resource origin (2013)

Mational 61%
% of total real

Provinces 23% direct

investment
Municipalities 16%

Source: Informe de la DNCFP, Ministerio de
Hacienda, marzo 2015
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Annex C
Public-Private Participation Projects

In order to accelerate the process of investment in infrastructure required by our country, the
government authorities have opted to move forward in Public Private Participation (PPP)
schemes, in addition to the infrastructure capital expenditures that are taken from the different
levels of government.

The Secretariat of Public Private Participation (SPPP), under the Ministry of Finance, is in
charge of preparing the programs and development plans for projects under this modality, as
well as understanding all the stages required by the process of implementing the projects,
including the identification of best practices in ethics and transparency in the development of
projects.

At the beginning of 2018, the SPPP had identified 60 projects to be developed under this
modality, involving investments for USD 26 billion to be disbursed between 2018 and 2023.
Due to its relative importance, the list of projects is dominated by those associated with energy
and mining, transport, communication and technology and water, sanitation and housing.

By the end of 2018, the financing costs of the works have prompted the authorities to postpone
the call for bids for any new project, keeping only those concessions underway for the Network
of Highways and Safe Routes (RARS). Concessioned highway corridors correspond to Stage 1 of
the RARS project and involved an investment of more than USD 8 billion, with more than USD
6 to be disbursed until 2022. The financing problems faced by the national government have
extended the start of the concessioned projects.

Without considering the investments directed to the sectors of health (construction of
hospitals), housing or to the penitentiary service (construction of jails), the priority projects

identified are:

1. Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N° 3 y 226 - Corredor A.

2. Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Route N° 5 - Corredor B.

3. Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Route N° 7 - Corredor C.

4. Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N° 8 36 158 y A005- Corredor D.

5. Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N°9 A008 A012 1V11 34 11y 193 - Corredor E.

6. Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N° 9 y 33 - Corredor F.

7. Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N° 12 16 - Corredor G.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N° 9 34 38 66 1V66 y A016 - Corredor H.

Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N° 3 33 229 249 y 252 - Red de Accesos a Bahia Blanca.

Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Routes N° 34 y 19.

Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Route N° 205 Autopista Buen Ayre y A002- Acceso Sur a Buenos
Aires.

Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Route N° 40 y Ruta Nacional N° 47 - Province of Mendoza,
Corredor Cuyo.

Construction of Highways, Safe Routes, Rehabilitation, Maintenance, Operation and
Financing of National Route N° 3 y Ruta Nacional N° 205 - Province de Buenos Aires,
Corredor].

Renovation and Improvement of Railways Bahia Blanca - Afielo (Proyecto Vaca Muerta)
- Provincias de Buenos Aires Rio Negro y Neuquén.

Extra High Voltage Line 500 kw between E.T. Rio Diamente - E.T. Charlone Extensions
ET - Provinces of Buenos Aires and Mendoza.

New Extra High Voltage Line 500 kw for the Linking of the ATucha Il ET - ET Belgrano
[, Expansions ET - Buenos Aires Province.

New Transformer Station 500/220 kw Oscar Smith and New Line Extra High Voltage
500 kw - Province of Buenos Aires.

New 500 kV Extra High Voltage Line for the Bonding of the Charlone ET - ET Intermedia
- ET Plomer ET Extensions - Buenos Aires Province.

New 500 kV Extra High Tension Line for the Vivorata ET - ET Plomer ET, and ET
Extensions - Buenos Aires Province.

New Transformer Station 500/220 kV Plomer for the connection of lines- Province of
Buenos Aires.

New Extra High Voltage Line in 500kV to link the Choele Choel ET - ET Puerto Madryn
2 ° Te National Route No. and Expansions ET - Provinces of Chubut and Rio Negro.

New Extra High Voltage Line 500kV for the Bonding of ET Rodeo - ET La Rioja and
Expansions ET - Provinces of La Rioja and San Juan.

Project of Replacement of Public Lighting.
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24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Construction of Intermediate Meseta Irrigation System - Province of Chubut.
Mari Menuco irrigation system - Province of Neuquén.

Black Dead irrigation system - Province of Rio Negro.

Acueducto Rio Subterraneo Norte Construction - Province of Buenos Aires.

Laferrere Water Treatment Plant and Associated Networks Construction - Province of
Buenos Aires.

Construction of the Escobar Wastewater Treatment Plant - Province of Buenos Aires.
Construction of the Santa Maria Water Treatment Plant - Province of Buenos Aires.

Construction Plants North and Southwestern Wastewater Treatment Plants - Waste to
Energy - Province of Buenos Aires.

Reduction Water not accounted Gran Mendoza, Province of Mendoza.
North Aqueduct System.

Development of the Micro Plan and Macrometering of Aguas del Norte.
Gran Rosario water treatment plant, Province of Santa Fe.

Santa Fe Water Treatment Plant, Province of Santa Fe.

San Miguel de Tucuman sewage system remediation and Metropolitan Area, Province
of Tucuman

Improvement in the Railway Connectivity of Loads in Port Accesses.

Improvement of the Charges Network to Improve the Competitiveness of the Regional
Economies.

Road Corridors for Access to Metropolitan Areas.

Improvement in Passenger Rail Connectivity in the Metropolitan Area.
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