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The investment scenario presented this reportis only for indicative purposes. There
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GsUS$ Totals and currency conversions may be approximate becausweirober
rounding.
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Executive Summary

Rio Tinto Alcan (RTA) ésnsideringan investmentin a primary alumiium smelter in
Paraguay. The RTA project can be an opportunity for Paraguay to dexehmavy
industryparkwith the RTA smelter as an anchor tenant

1 Other capitalintensive international investorsvill want to benefit from the
infrastructurethat is ne@ssary to beset in place€.g.power lines, port facilities
utilities) by locating new industrial facilitiegthin the new heavy industry park

1 Local and foreignupplierswill want to locateeither within the park or in the
proximity to benefit fromthese new business opportunitiek fact, some have
already expressed an interest in locating nearby the projected smelter.

This development could be a first step into the diversification and growth of Paraguay's

industrial sector.Indeed, while there a other industrial parks in Paraguay, they are

focused on light industryThe current state of infrastructure in Paraguay prevents th

attraction of heavy industrialinvestors for whom the physical availabilty of such
infrastructure is a key location facto¢ KS O2dzy i NE Qa | GGONF OGABSySaa
seems therefore to have been largely unnoticed. Its landlocked geographical situation
combined with weaknesses in physical infrastructure (transportation and power
distribution) have likely beencompelling deterrents for major capitaitensive

investments.

The present documentestimates the economic and taximpacts related to the
construction and operationsf a heavy industry parks well as anticipated impacts on
industrial and regional devetmnent. The impactestimatescover three scenariost) a
stand-alonealuminium smeltemwith an annual production o485K metric ton, 2) a stand
alone 674K metric tonaluminium smelter, and 3) a heaindustry park including a 6 M
metric ton aluminiumsmelter and other major industrial tenants.

1 Projects Twerty-five largescale industrial projects have been identified as
presentingvalid investment opportunities, assuming 1) an-site substation
with up to 250 MW of power (beyond the needs of the RTA smelter) at
competitive prices, 2) direct access lbarge transportation facilitiess well as
proximity to highways linking Paraguay Brazil and ArgentinaWhile some
projects are linked in terms of physical flows of producigerallthey present a
diversified mix, ranging from traditional consumer goodsg( agrifood,
automotive parts) to energy product®.g. turbines, solar panels, electiig
transport components) and intermediate industrial producte.g( steel,
concrete products These products show positive growth outlook. Further, they
present diversified business cyclessuggesting that temporargdownturns will
not affect all operators in theew heavy industry parlat the same mment.
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9 Jobsand regional é&velopment In the ultimate scenario (a 674K metric ton
aluminium smelter associated with an industrial park), a range of up to 50
75,000 permanent jobs would be established in Paragugyhile the
southeastern part of Paraguay appears to be a viable place for thetmeat,
the specific region where the industrial packuld be developed has not yet
been selected. It is therefore too early to estimate the regional secimnomic
impact with any precision. However, based on the extent of the national
(country-level) inpact on jobs and given the demographic distribution of labour
markets within southeastern Paraguay, it is conceivable thettveen 12,000
and 15,000 permanent jobs would be created and supported within 50 km of
the industrial parkand close to 000 in the industrial park itself. This
employment impact does not includéhe construction jobs related to the
development of the parkBased onE&B DAT® &bservationsin industrially
mature regions, a base of morthan 300 supplier businessesould be
developedover the medium to long termin the vicinity of the industrial park.

1 Capital investmens. The ultimate scenario modééd herein involves an
investment of morehan USH6 billion in the smelter and otheheavy industries
The impact ofsubsequentcapital invesiments has not been calculated (they
typically reachan annual 5% ofinitial capital costs The development ofa
telecommunication system, roadaater ducts and treatment systems are likely
to occur in parallel or even accelerate with the development of the RTA project.
While some of these projects are possibly alreamty the design phase, the
decision by RTA to invest would likely have an infiesin the deployment of
these projects, on their schedule and on their scope. The impact of puitlic
infrastructureprojects has not been taken into account in the current study.

1 GDPTheannual contribution to GDRr the ultimate scenarioq(674K metric ton
smelter combined with a heavy industry parkfould reach approximately
US$1.5billion to US$1.8&illion, that isthree to four times the amount of the
contribution for theoriginal scenarioThis increase corresponds &mine GDP
percentag point increase(from ~3.0% to~12.0%)over the current GDP leVel
For the ultimatescenario net contribution to Paragud¥a  Wd&uld range
between US$100MWh and USA50MWh, excluding the direct impact of the
purchase of electricity.

1 Local spendln the ultimate scenarig locd expenditures in Paraguay required
for carrying out operationgould reach between US$70 and US$00 million
yearly, excluding the purchase of electricity by R other heavy industry
park operators.

1 US$ 15 billion (2009}, Source: World Bank
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1 Government revenuesFor a typical yeafsteady state operationand excluding
income from the sale of electricitygovernmentrevenuesin the ultimate
scenario modelledhereincouldreachbetween US$250 andS$00 million each
year, representing approximatively 15% of current annual government
revenue$. Some initial cost outlaysould berequired butcould be minimized
by modular design of the key infrastructure.q.water supply and by djusting
capacitiesas new investors come.

1 Time horizon. These capitaintensive industries typically have a long {dean
(30 to 50 yearsand little to no mobilityover the short to medium termindeed,
the scale of the capital investmerntvolved requires a longer depreciation
period than wih light industres. Relocatingroduction capacitiess an option
that investorsin such industriesry to avoid. In factif the investment conditions
remain stable, such investments are followed by later reinvestments and
modernizations which lead to extendestay (often more than 50 yea and
ensuingeconomic contfution. This is obgged in several heavy industrgarks
worldwide.

The feasibility of thenew heavyindustty park in Paraguayis to a largedegree
attributable to the scale of the investment for a world class aluminium smelter, which
exceeds considerably that of most other industrial facilities. Indeed, the physical
infrastructurerequired byan aluminium smelter, in particular for energy can, wthin
some conditions, be sharaat extended toother nearby industrial operators which could
not by themselves front the coghat such an environment involves.

Further, he severalyear period required for the preparation and construction of an
aluminum smelter would involve in-depth coordination with public administration,
whether for manpower trainingprogram design and deploymentenvironmental
evaluations and guidelines, energljstribution infrastructure, or physical site kut
studies Suchprograms once deployed, require marginaldditional efforts by public
administrationsto accommodate the needs afew industrial investors. The enhanced
accessibility of a fullgerviced heavy industrial site is a significant location factbis in

this manner that the aluminium smelter investment acts as a major catalyst for the
successful development of an industrial park.

As can be seen in Figure 1, the new investment scenario considered in this document and
which involves a 674K metric ton aluminiuemelter and a heavy industry park,
generates impacts which are three to six times larger for employment, government
finances and exports than for the original investment considered (a stdomk 485K
metric ton aluminium smelter).

2Tax revenues estimated at 12% of GDP (20B@)rce: World Bank
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Figurel Keylmpacts

Eleatic Annual Annual Contnbutlo;l)of Operationg Exports of Good€ Annual Tax
consum tti)(l)n Permanent 10 GD Revenued?-
(TWf?) Jobs USS | oo |GDPMWRI (o o6 Total Expor Operation®
(Man-years) | billion 0 (US$) of Goods | US$ million
RTA
7.0 10000 - 15009 0.4 - 0.5| 2.5% - 3.09% 50- 60 0.9-1.0 ~30% 40 - 50
(485K m.t.)
RTAII
9.6 12500- 17509 0.6 - 0.7 3.5% - 4.094 50 - 60 1.3-15 ~40% 50 - 60
(674K m.t)
+
RTAIl +Hea 11.4 50000 - 75000 1.5 - 1.8/10.5% - 12.09%6 100 - 150| 2.5- 3.0 80% - 90% 250 - 300
Industry Park
Notes :

(1) ParaguaDPUSH5 billion (2009); Source World Bank.

@t NI 3dz 8 Q& SHEHS32 Killioa (2G0F) SodréeBaReo Central del Paraguay.
(3) Excluding revenues from the saleedéctricity.

(4) Steady state

In addition to these macr@&conomic impacts, the new industrigdark could have
additional economic effects, in particular for new clustevelopment.Indeed, the
possihlity of industrial linkages within thpark, facilitated by adequate facilitieenergy

and transportationinfrastructure tax advantages and the availability of serviced areas
can speed up the development and integration of industrial clus@®ushclusterswhich
could form due to the industrial pl are energy products, building materials, agri
business transportation material as wellsan aluminium cluster. Indeedt is possible

that the aluminium smelter presence could attract the presence of specific suppliers and
customers.

we ! Q& inkegthdntAin & given site may be a catalyst for other heavy industrial
operatorsto follow suit assuming an adequate design of tsite with public agenciedn

fact, the infrastructure to be put in place for the industrial paskd shared between
tenants is substantially less than what would required for the same number of
individual companiesscattered over acomparativelylarger area An industrial park
having a smelter as the main tenanan therefore be the first step i structured
development of heavy industriesn Paraguay andhe further diversification of its
economic base.
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1. Introduction
1.1 Contextand Study Objectives

RTAhaspreviouslystudied theeconomic impact of amvestment ofUS$25 billion for an
aluminiumsmelter in Paraguay, with 485K metric ton annual production capacityhis
study was announced in December 2008.2010,as a result ofechnologicalresearch
and development, RTA made available a new technology for aluminium smelting.
discussion bateen RTA and the Government of Paraguay, the possibility of a larger
smelter using this new technologwas considereUS$.5 billion smelter in Paraguay,
with a 674K metric ton annual production capacityJhe aluminiumsmelter envisaged
would use the AB0 technology, with a life span whictvould be expected to be
competitive for 50 years and beyondCurrent thinking anticipatesa 30month
construction periodwhich woud start in 2014 with first metal productioiin 2016.The
preferred location for a smelter within Paraguayhas yet tobe selectedand would be
determinedalong with the Government of Paraguay.

Beyond thenew economic activitythat would be generated in Paraguagmong local
suppliersby a new aluminium smelter, its presenceuldtrigger other large investment
projects in productive industrie®\s theGovernment of Peaguayhasexpressed interest
in knowingthe impactthat suchnew investments couldring, RTA has commissioned
E&B DATA) to develop a theoretical investment scenarelated to the larger smelter
and a new park for heavy industrgind 2) to estimatetheir overalleconomic impact in
Paraguay.

This document presents the results of this study :

A Thisfirst secton describes the study context and overall approach.

A The second sectiopresents he concept of a heavy industpark and howit
could take shape within thedPaguayan environmentit presents the mixof
industries which could establish withe'mediumterm time horizon(15 years)

A The third sectiorpresents the assumptions related t@y quantitativefactors
such agapital investments, energy, employment and taxes.

A The fourth section presents the national maerconomic impacts of a heavy
industrypark

A The fifth section presents the structuririgipacts of the new heavy industry
parkin terms of industrial (cluster) development and regional development.
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A concluding section highlights the main conditionsgach an opportunity to develop
successfully in Paraguay.

1.2 Approach andScopeof Study

In addition to the classical inpututput approach focusing onpstreamflows resulting
from the incrementalimpact of the new project, a preliminagnalysis ofdownstream
(structuring)impacts on the Paraguayan econoragd on the local economizas also
been made.

1.2.1 Investment Scenari®evelopment

A preliminary list of potential investmentwas developedby E&B DATAbased on a
series of factors including industrial linkages with primary aluminum, international
investment patterns and prelimingrassessment of investment opportunities based on
local resources availability, and/or access to markets. To ensure such investments were
O2YLI GAGES G6AGK t I NI Dagic ocation facloB Svarg tisByssed Of A YI (0 S
with the relevant agencies, wheth it concerned energy (ANDE), workforoe.g(
Sinafocal, Servicio Naonal de Promocion Profesional SNPF, transportation (e.g.
Ministerio de Obras Publicas y Comunicaciones) aad materials €.g. Rediex). This

initial mix of potential investments was thudiscussed with G@rnment agencies
following which somdnvestment possibilitiesvere discardedas being unrealistic and
others were added so as to, ultimatelgetermine the industry mixsee Appendix A

used in this study.

1.2.2 Input-Output Analysis

The economic impact estimatearebased on inpubutput modeling techniquess The
input-output model calculates how expenditures for both construction aerations
related to the smelter and the industrial patkickle down amonghe network oflocal
suppliers (suppliers as well asuppliers of supplie&. Through a mapping (matrix) of
current intersectoral relations in the country, it calculates how muelueis added to
the GDPIt also calculates the employment and tax impacts.

The modelling procesis basedn existing statistical tables available at the Banco Central

del Paraguay, which are used for national accounts calculatidriey element in the

proces is the preparation of an inptdutput table, which represents the breakdown of

all interactions within the different sectors of the economy. Sets of relative values
OGiGSOKYAOIfT O2SFFAOASYGaé 2NJ Ydzt (studedh SNEO | NB
employment, government revenues and contribution to GDP. The model dHaws

®E&B DATA uses the methodological framework and statistical standards set by the System of National
Accounts (joint effort othe UN, EU, IMF, OE@Bd World Bank).
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simulationsof the changes which arprovokedin a national economy by an external
cause, such asmajor investment project or bg new industry.

See AppendiB for additional methodological notes.

1.2.3 Regional and Industrial Analysis

While inputoutput analysis is useful for counteyide economic impact analysis, it is
useful to complement it with additional analyses pertaining to the structuring effecaés of
major investmentpon the regionaleconomy and orndustrialstructure

1.2.4 Sources

Information was gatheredrom varioussources during work sessions and exchanges in
the 20092010 period:

i Government of Paraguay, in particulfor input-output tables (Central
Bank), wage estimates (Rediex), anthx assumptions (Ministry of
Finance);

i Rio Tinto Alcan, in particular for the preliminary cost structures and origin

of goodsfor the RTA project

1 93. 51 ¢! Qa Ay odrSHedvy induskisand &noviledige of
internationalbusinessnvestment patterns

1.2.5 work Steps

Key work stepsvere as follow

O«
)

w Obtainingh Y FT2NXIF GA2Y 2y t | NI (B dartieudatheSuppiyA 2 y I £ |
and Usetableg and assessing their structure for a possible use of hguput
analysis.

w Buiding an inputoutput table,the intermediate tool used to model a shock on
the Paraguayan economy which can be attributedatocapitalinvestment é.g.
smelter constructiorand industrial park or to an orgoingindustrialactivity.

9. 51¢10Qa |51 08 LYRdzZAGNASE 51 dGFo6FaS AyOfdzRRSa O2aid adNH
capital investment value, direct employment, locational preferences) for over 50 heavy industries. For the

aluminium industnyin particular, E&B DATA possesses databases on over 4,000 suppliers to the aluminium

industry.
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w Makingtax assumptionsn orderto estimate of government taxes which could
be generatedduring both construction and operations. Either existing tax rates
were used, or when the case presentéab many undetermined issue®.g.
dividend transfers), aggregate levels were determined and agreed upon with
government representatives.

Additional steps were conducted in the currestudyto capture the impact of the new
scenarios

1 Outlining thenew heavy industry parkoncept and tenant rix;

1 Developinginvestment and operating ssumptionsfor the new heavy industry
park

1 Conducting a set ofimulations covering economic and tax impacts for the
construction and operations for threscenarios:l) a standalone 485K metric
ton new aluminim smelter, 2) a standlone 674& metric ton aluminium
smelter, and 3) a heavy industpark including a 64K metric ton aluminium
smelter and other major industrial tenants.

Economic Impact Study of a New Park for Heavy Industry in Paragu2gcember2010 12




2. Heavy IndustryParkConcept

The planning and development of an industrial park requaession and a substantial
coordinated effort to be supported through the various branches of government (e.g.
infrastructure, transportation, power, environment, human resources, education,
health). In fact, aheavy industrypark requires a considerable initial investment before
any revenues can be derivetihe development of these parks cha catalyzedby large
private investors whose physical requiremehtsve structuringeffectsin the sense that
their presence can act as amcentive oranchor to other investors.

This section presents the various asts of a heavy industrpark, selected examples
worldwide and what would be a possible scenafito such a parkn Paraguay.

2.1 Definition

Heavy industriescan be defined asnanufacturing industries characterized by large
capital investments, in plants, machinery and related infrastructureay.(transport,
energy). Examples are the oil industry, chemicals, pulpafer, primary metals,
industrial machinery and mass transit transportation equipmesg(rail equipment,
trains, shipbuilding).

Because of the heavy infrastructure requirements which can to some degrebdred
with other large investorge.g.accesdo port facilities) and becausef their preference

to try to locate away from residential areas in order to minimize potential
inconveniences, heavy industrial uséead to concentrate in specific areas.

2.1.1 Physical Requirements

Physical requirements foan industrialpark destined for heavy industriere different
from other industrial concentrations becauseich anindustrial park require a set of
infrastructure and services without which largapitatintensive industrial companies
cannot operate. These physical requirements include:

1 Large serviced surface areas. Sachas can easily encompas®@) hectares
and sometimes much largefmore than triple this surface)Welldesigned

tKS Gt YOK2NI Syl yidGé YSGFLIK2NI 2NAIAYFGSE FNRY GKS NBGIF AT
center, with its presence attracting bottustomer traffic and smaller tenants. Its presence helps securing
financing for the shopping center.
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industrial parks include space for future expansion as well as buffer areas
6a3INBSY oSt industriaip&kaadDdtBer arensg§.residential).

1 Soil conditions To accommodate heavy industriesxd loads a large load
carrying capacity is requireé.g.in excess of 200 tons per square meter).

1 Electric power i(e. lines, substations and transformers)These include high
tension and low tension lines, transformers and otheuipment €.g. anti-
flicker equipment).

1 Ground and/or water transportationTheg include port facilitiesi. berths,
loading/unloading equipment) as well as rail sidings.

1 Liquid and dry bulk storagffhese are meant for a variety of products ranging
from outputs of the operators €.g. metal ingots, containers) to inpute.g.
agriculturalgoods,industrial gasesjil products.

1 Water supply Industrial water supply is generally required for a variety of
reasons €.g. cooling)and requires large pumping facilities. Additional filtering
YIe AF NBIdZANBR 085S preigeS, dépénding loDtheir Ay @S a i 2 N
requirements.

1 Waste treatment In modern industrial sites, waste treatment isret at the
2LISNI G2NEQ LINBYA a Stacanforing totbeSegNaietl ualitySR 2y OS
standards.

In addition, hdustrial synergiesnay be arequisitefor some operatorssuch aso-called
doverthe-fenceé (i & fellIsto2KE €.g. hot metal) and utilities €.g. steam, industrial
gases) Also, for several common requirements (e.g. waste treatmensighboring
industrial companies can effectiyelvork together to reduce costs.

Of course, these investors require accessattrainable labour poolaccess to urban

areds) and international connections (physical and telecommunicatioAstess to the

servicesof local suppliersis a requirement andproximity to these services will be an
important factor forlocating the industrial park.

2.1.2 Synergies and Clusters

A natural cluster to be developeth and around the heavy industry parkrigated to
aluminium. This would includeseveral valueadded downstream productsss well as
selected raw materials, even though the main raw materials would have to be imported.

In addition, other clusters for heavy industry products be found in the construction
and energy marketse(g. pipe-line fittings, solar cells), automotive, pulp and paper
industries and industrial applicationg.§. alloying agents, industrialefractorieg. This
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variety of endmarkets contribute tomake such anindustrial park more resistant to

economic shocks. Filrer, the close presence of suppliersgdeeyuipment rental, port

operator, liquid bulk storage, industrial gases, steam) serving several of these industries

contribute to the effectiveness of the overall operation. In several ways, the gank

become, i conditions are rightl ¥ &AYRdzAGNRAIf SO2aeaiGSYé YIEAY
environmental benefits resulting from proximityand welldesigned common

infrastructure and shared services.

2.1.3 Formalization

Some heavy industrparks are formalized within set institutional boundaries while
others presentsimilar physical concentrations but withoud common and explicit
organization. In the former case, public (or publicallggulated) administrations
promote and service thparkwhile in the latter case, ownership and organization may
be scattered between several parties. In this study, the former case is retained because
it allows:

9 for arigorousplanning processe(g. green belt to insurea transition zone
between industrial actiities and residents);

91 for better branding and promotion of the investment opportunities at the
international level.

In fact, some countries even design special laws to provide an investment framework
which is beneficial to both investors and to thest countryt.3

2.2 Examplesf Heavy Industry Parks

Examples of heavipdustry parks can be found imany countriesCNRB Y S OK O2 dzy (i NE ¢
perspective, these parksprovide an opportunity to concentrate infrastructure

develgppment and upgrading in feocations - and obtainsignificanteconomic results

without waiting for the country as a whole to be serviced NBY (KS Ay @Saidz2N
perspective, they offer the right mixf tcocational advantages.

Generally speakiy, two fairly distinct sets of heavgpdustry parks can beobserved:1)
those centered around oil refining and petrochemical industries, and 2) those centered
on other capitalintensive investments, in particular those based on the metal and
inorganic chemical clusters. The latter is of interest in thigdys (given the current lack of
hydrocarbon production in Paraguay). The followipgpvides a few examples of
industrial parks in the Metal/Chemical clustersurrently in operation (Canada, Australia,
Finland Bahrain, Omahor in thedesignphase (Malayig).

® Such laws can include information on the governance of the park, its capacity to buy and sell land, develop
infrastructure and conduct internationg@romotion.
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2.2.1 Canada

The Becancour industrial paiik located inlandalong he StLawrence River in Canada,
approximatelyl,000km from the AtlantidOcean It is also withira 30-minute drive from

a city with a population of 15000 (TroisRiviére$, offering higher education and
business services. The park underwent massive developments after the initial
investment in 1984 of a primary aluminium smefteFhese developments covered other
electro-intensive industries, in diversified industries. Td®ual electreintensive facilities

now in place include :

1 Metallurgy : primaryaluminium processedaluminium steel, siliconmetal ;
1 Chemicals : chlorine, caustic soda, hydrogen peroxide, sulphuri¢ acid

1 Other : refractory prducts, high qualitypolysilicon(announced) vegetable oil
(in construction).

Figure2 Becancour Industrial Park

ARKEMA Canada.
HydrogenAL.
Olin Chlor Alkali

25 kV - 600 V Electric Power
230 kV - 120 kV Electric Power
Natural Gas

Railway

Other investments were also made in suppaft industries such as port @pation,
concrete manufacturing andogeneration unit.

! Pedtiney S.A., since then acquired by Alcan before itsigitgpn by Rio TintdRTA owns share in the
Aluminerie de Becancour (ABI) smelter.
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2.2.2 Australia

¢KS YSYSNIi2y AYyRdzAGNAI f LWadregidnd apfrxifatelySR Ay | dz
140 km from PerthThetown of Bunbury (17 knaway) includes a port12 million tors

peryea) and an overall population of 8000.At present, the park compses over 500

hectaresof land (including BOO hectares of buffer andis currently being expandedts

mix oftenantsincludes plants operating in thesilicon titanium and chlor-alkali industry

clusters A 330kV line connects Kementavith nearby power stations (240MW and

330MW).

Figure3 Kemerton Industrial Park

2.2.3 Finland

The Kokkolalndustrial Park is located on the Hwf Bothnia and is focused on large
chemicat and mineralsproduction. he 300-hectare areahouses around twentylarge
manufacturingcompanies The infrastructurewhich wasconstructed duringhe second
world war, includesa power plant, water supply plar@nd transport structures antias
nowo SSy Y2RSNY AT SR cinpaneSrdiBtBespiekedtindlubeddbari
zing sulfuric acidcalcium chlorideas well agine chemicals
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Figure4 Kokkolalndustrial Park

2.2.4 Oman

Located in Omarand less than 200 km from Dub&oharhas become an important

industrial area since initial investments were madd 892 The Greater Sohar Industrial
Zone includeshe Industrial Estatethe Industrial Port Areathe Sohar Free Zone as well
as other transportation infrastructure.

Figure5 Greater Sohar Industrial Zone
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2241 Sohar IndustriaEgate

The Sohar Industrial Estaite Oman is located a few kilometres from the Sohetustrial
Port. This 2,00bectare park was part of a plan to diversify the economy. It now
comprises a primary aluminium smelfean aluminium wire and cable plantha
aluminium direct casting plant, an aluminium rolling mill (under developmastyellas
other industries operating in steel, ceramic, glas®d products fabrication shops and
services and goods providerBhetotal number of jobsn Sohar Industrial Estate exceeds
6,000

2.2.4.2 Sohar Industrial Port

In addition todeep segoort facilities, utilities center for water and waste treatment,
power lines digibution and custom facilities, the Sohar Industrial Port houses
approximately thirty heavy industrigscluding oil refining, steel mill, power plants and
chemical and petrochemical induies.

Figure6 Sohar IndustriaPort Estate

2.2.5 Bahrain¢ Industrial Park
In the Bahrain industrial park, Aluminium Bahrain (ALBA) has constructed a smelter
which currenty produces 870,000 metric tgnof aluminiumper year. Fifty one percent
2F I [.! Q& LINRPRdzOGAZ2Y Aa {GNIYyaF2N¥SR Ay GKS
manufactures rod, wires, overhead conductors, tubes, alloys wheels, sheets, foils,
standard profiles, foundry alloys, aluminium powder, pellets foe paint industry,
architectural systems and kitchen cabine®verall, 440,000 metric tons of vakaelded
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aluminium products are thus manufactured locally every yeémn. addition, the 250
hectare park comprises other industries not related to aluminisuech as glass fibers,
plastics, food productsamedical devices and electronics.

Figure7 Bahrain International Investment Par&longside the ALBA Aluminium Smelter

2.2.6 Malaysia

As one of thelargest stats in Malaysia, Sarawak (located on the island of Borneo) is
planning heavy energpased industry development. Based on the regional, untapped
energy resources (28,000 Myparticubrly hydropower (20,000 MW), the Samalajau
park is being designed for heandustrial development (aluminium, steel, glass, oil and
other) with 2020 as the target date for implementation.

Figure8 Samalajaundustrial Park(design phase)

Oil Refinery, other Aluminum undt?st:'zs & Steel
liquids, tank farms and Smelter & | industries
processing Downstream ot

I
~ A s Siii:a based
F o e industries
TS ‘s
. ’v,; L Z//
- 7{-;4‘_ #& s .
P - - Marine
4 4 > Engineering

Dry bulk and
general cargo port
area
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2.3 Potential Scenario for Paraguay

The following section presentas possible industry mix that appears to be viable for
Paraguay, giveits current investment climat

2.3.1 Current Investment Climate

Paraguay offers the followg locationadvantagedor international industrial investors

1) Competitive electric power rates, 2) Competitive and trainable workforce, 3) Access
to MERCOSUBobnsumers and industrial markéts4) Access to ocearoutes though
bargetraffic onthe Para, 5) Favourable tax regimes in place

Someweaknessefawe prevented significant investent to date but the RTA investment
can trigger the development of key infrasttuce, in particular power lingsroads, ports

and utilities Other weaknesses can lagldressedver time such as the link to thgouth
Americanrailway grid and eventually access to natural gas. For the purpose of this study,
the latter was assumed not to be expectaidthin the timeframe of this stdy (15 year$
which caused some investments to be excluded from the industry nsixwell, some
other industrial developments were discarded because key raw materials are absent for
the moment, either due to underdevelopmente.f. forest products) or lack of
information about thelevel of natural reserveswithin Paraguay(in particular for
minerals).

2.3.2 Key Assumptions and Limits

Keyphysicalassumptiongor the presence and extent of heavy industrial operations in
Paraguayre :

f Availability of up to 250 MW fopower6 Ay SEOS&a& 2F wat¢! Qa NXBIj d:
competitive rates

91 Direct accesto rivertransportation

1 Land availability500hectares minimum).

It is to be borne in mindhat the followingindustry mixis made forstudy purposesonly

and that a heavyindustry park in Paraguay could develop very differentlyt also
assumes that theGovernmat of Paraguay and its agencies concentrate significant
efforts in international business promotion and attraction, and are ready to offer
incentives, as the case may be, to remain competitive when potential investoisider
alternative sites in other countries.

8 The welknow growth prospects of the Brazilian market, combined with the increasing pressures on the
Brazilian industrial sector (e.gppreciation of the real, high cost of borrowing, high energy costs, heavy tax
burden) are to the advantage of induigts in bordering countries with more favorable cost factors.

Economic Impact Study of a New Park for Heavy Industry in Paragu2gcember2010




2.3.3 Physical Outline

While it is not in the realm of this study to providghysical description of the park, the
following areverybroadindications of the ifrastructure which could be involvedithin
the Park

1 Paved oads 30km;
1 Fuel storagel million liters plus
1 Water pumping station100000 cubic metersiay;

1 Water treatment: responsibity of each industrialoperator, within their
premises;

91 Electric substation: 250 MW (additioalto RTA needs)
1 High andnediumtensionlines: 220 kV, 66 kV, 23 kV

1 Port facilities sufficient to handle cargo, liggifuels and bulk materials;

1 Railroadsidings andconnection: to be linked to the Southmerican network
(Argentina, Brazil).

Concerning the latter itemlinkages should be plannedith the Braziliangrid through
current extension workbeing planned from the railhead at Cascavabwards the
Paraguayan border

2.3.4 Industry Mix

The following industrial mix was deemed feasible for investment and operations in an
industrial park in ParaguaylIn total, 25 investment projects are considered for the
industrial zone, to be implemented over a-¢8ar time frame. The following presents
the specific projects which were included in the Industrial Park concept and for whom
the aggregated impact of capital investment and operations was estimated. Overall
power needed for the modelized industries is 244 MW (maximum possible of 250 MW),
naddii A2y (2 we¢! Qa ySSRa®

Large capitaintensive investments
1 Primary Metals and Chemicals

The following are products which require infrastructure and services specific to
heavy industries. Indeed, they are all capitdknsive, large scale operations.
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0 Aluminiumcluster. primaryaluminum(RTA)aluminium processing such as
for extrusion billets (separate corporate operationslire and cable,
aluminium wheelsand other related downstream developments (e.g.
automotive castingsarchitectural profiles, aluminium powders
Steel: minimill;

Other basiometals: hcludes alloying metals such siconmetal (alloying
element or key input fohigh technology applications);

o High purity metals: ne instance is polysilicon (high pyrgiliconmetal, for
use in photovoltaic cells (and subsequently solar panels)

0 Basic inorganic chemiclincludes acidse(g. sulphuric acid) and industrial
gases€.g.hydrogen, nitroger)

o Agricultural chemicalsntludes insecticides and fungicides.

1 Energyrelated

o Power pant within the Industrial ParkA biomassased cogeneration plant
is added to the mix of investments. Frequently foundedily within a heavy
industry park to accommodate for surges in demand grdvide a degree
of redundancy;

o A multi-mode iel distribution terminal.The terminal accomodates several
transportation modes (e.gwater, trucking and in the future, rail transit
operation).

Each ofthese investmend often represent more thanUS300 million in capital
investments. Powerequirements typically range fro 30 MW upwards. Employment
variesconsiderably, fromaluminiumand steel (500 employees upwards) on the high
end, to industrial gases and cogeneration plant (less than 50 employees) on tHeatbw

ExportOriented LargeScale Fabrication

i Transportation materials:nclude plastic/rubber productse(g. tires), metal
parts €.9.wheels, body parts and suspension parts) and finished prodeas (
barges)

1 Energy products: nclude aluminium wires and cables and structural
components €.g. steel) for energy transportation. Also includes turbinesg(
wind, hydiulic turbine) and solar panels;

1 Agribusinesses: includgrain processing, biofuels, daipgroducts, agriculture
machinery and equipment

1 Construction materialsinclude eadymix plant, concrete productse(g. pipes,
panels).

Each of these investment represent typicall$®0 to 30 million in capital investments.
Power requirementsre typicallybelow 10 MW.
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Other likely investments which were not factored ithe estimations

1 Cement

1 Serverfarms

1 Industrial chemicals (in particular selected feedstocks for an aluminium smelter,
such as petroleum coke calcinatinggstch processing

1 Meat processing.

2.3.5 Market Justification

While it is not in the scope of this study to prepare feasibility analysis for each of these
investments the following elementsprovide enough ground to believe basic market
conditionsare in placdo justify newinvestmentsin the study time horizon (Xgears)

i Strong forecast growth INMERCOSURor consumer goods, such as the
automotive marketsin fact, even the Paraguayan market could provide markets
for some products originating from thpark (e.g. injectionrmolded aluminium
motorcycle parts).

1 Largescale infrastructurgrojects: waterways,roads,railroads, natural gas and
electricity grid.

1 Valueadded potential for Paraigl € Q-dood-sANEE €.9.50y).

Sincethe business cycles tie various industriesn the new heavy industry parkre not
identical this mix of industriesprovides a degree of economic diversification and
resilience to the heavy industry parkand surrounding arean case of economic
difficulties. For instance, the upstream part of theéndustriestendsto be a part of the
supply chain of other products. As a result, their stocks will often rally at the beginning of
an economic upturn and are often the first to benefit from an increase in demand.
Conversely, manufactureghd-products €.g.solar panes, steel barges) are in full activity
when the economic cycle iearingits high.

Economic Impact Study of a New Park for Heavy Industry in Paragu2gcember2010 24



3. Assumptions

3.1 Capital Investment

According toE&B Dat@ &nvestment scenario for thenew heavy industry parkthe
associatedcapital expendituresvould reachUS$6.2 billion, includingUS$3.5 billion for

the RTA smelter6(f4K metric tons and US$2.7 billiofior other potential investing
companies. Capital investments are based on actual values of comparable investments
made internationallyin recent years.

3.2 Local $end

In total for the ultimatescenariq local spendestimatesfor constriction rangebetween
US$12 billion andUS$13 billion andfor operations: betweenan annual USH0 million
to US$800 milliopexcluding the purchase of electricity.

Whereas the local spend of heavy industrieeaturally higherfor thoseindustries(such

as agrebusinesses)hat benefitfrom local raw material sourcing, this is not the case for
aluminium, since Paraguay doestrcurrently produce bauxite nor alumin&owever,

the primary aluminium industry can be a heavy user of local goods and services, whether
for construction (e.g. subcontracting portions ofengineering, building construction,
assembly and installatinor operations As will be seen in Section 5.2, the variefy

such services is considerable.

3.3 Energy

A maximum of 250 MW is assumed to be available at thessation, in addition to the
power needed for RTAHedric consumption willreach 114 TWh in the ultimate
scenarig assuming:

w anoverallloadfactor of 98%for RTA and 80% father park tenantsas
a whole
(%) a breakout of the available power (250 MQN among theheavy

industrial site operates, based on theitypical usage patternsas
indicatedin the figure below

° For study purposes, the total power required by other industiaratorswithin the heavy industry paris
estimated at 244 MW.
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Figure9 Industrial Park Tenants Power Needs
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3.4 Direct Employment

Direct employment basically refers to workers employed on the site, whether
temporary workers employeduringthe construction periodor the permanent workers
employedduring operationsSince this study focuses on the impact of the project on the
Paraguayan economgare must be taken to identify importswhich do not add value in
the economyg and which may concern goods and sersi@s well as labour.s&essing
direct employmenttherefore has to take into account the pacity of the local labour
market to supply the required workforce.

3.4.1 Construction

The construction of the industrial park is a major undertaking which will spread av
long time period (15 years). Most of these capital projects require more than one or even
two years of constructionWhile the Itaipu power dam construction experience suggests
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that the Paraguayan construction labour market can adapt to a steeprridernand, it is
nevertheless assumed in this study that a significant proportion (30%) of the construction
labour will becomposedof expatriates, especially as the several construction projects
running in parallel in initial years will put strains on tbeal labour market.

As these projects develop, however a specialized construction labour pool could develop
locally, provided a thorough and largeale training program is put in placény
reduction of this ratio of expatriates versus Paraguayans nationals wbeld impact
positively on overall economic impacts and government revenues.

3.4.2 Operations

Once the park is developed and in full operatiorgat direct employment igstimated
to range between6,500 and 7,000permanent workerqultimate scenario)n the park
The largest employemsould bethe RTA smeltefl,250 workerg followed by the primary
steel plant(800 workerg. The lowest employment levelgould be found in the chemical
and cogeneratiorplants. Thisestimate does nbincludethe manpower required for the
site administration (water sygy, road maintenance, customs) and -gaing re
investment adivities within existing plantsFor estimation purpses the new heavy
industry park itself includes onlfeavyindustriessince the study aimed at distinguishing
direct effects (heavy industrial investors) created from the park from its indirect effects
(suppliers). In reality, facourse, many small supeis could be locatedithin a section of
the newheavy industry park.

It is assumed that expatriates only forrm@arginal partof the permanent labour force.
C2NJ AyaidlyOoSs | O02NRAY3 (2 we! Qad SELSNASyOS:s
of the host country, after 5 years of operations from stap.

Thefollowing average labounverallcosts datd’ are as follow:

A Constrution: US$000/year;
W Operations : US$1000/year.
3.5 Taxes

The tax revenues estimategpresent gross government revenues as they do not take

Ayildz | 002dzyid Ay@SadySyida FyR SELSYRAGAINBE 6K
departments and agencies might neetb make to support the project e(g.

infrastructure, training facilities and programsplsqg they do nd include government

revenues stemming from the sale of electricity to RWoA to other industrial operators

within the heavy industry parkExisting &x provisions including Law 60/90 and the

Maquila Regime have been used in this model

Y Sources : Wages : RexiSkills requirements : RTA.
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The model developed to estimate impacts on government revenues is an economic
model rather than a tax modger se The core inpubutput model estimates production
taxes (corporate income tax, employee benefits) as well as consumption tiex&AT,
import duties). It estimates taxes based on historical average ratios rather than on a
detailed application of the tax laws. These can be disaggregated at the divettulging
RTAspecific data, while the model produces aggregated estimates at the indirect and
induced level.

3.5.1 Production Taxes

These include

1 An overall corporate income tax assumed to be 1% of gross sales for all
major industrial operators in thenew heavy industry park(and
assumed to use the Maquila regime). For domestic sales in excess of
10% ot total sales, a corporate income tax of é’()%pplicable on
taxable incomeapplicable to large industrial 0N G2 NEQ &l f Sa gA
Paraguay.

1 16.5%o0f total wagesare paid by all employers as a contribution to
health and retirement. This amount is included in the wages paid. This
FLILJX ASa G2 SyLftz2esSSaqQ ¢+F3Sa 2yfte | yR
income, as should be according to current laws and regulations.

1 10% corporate income tax applied at the indirect/induced level

1 No taxes on loan interest. For the purpose of the study, it is assumed
investors have a financing structure with no debt.

1 No duties on capital equipment goods.
3.5.2 Consumption Taxes

These include:
1 10% VAT paid on local procurement of goods and services.
1 5% rate for consumption taxes was used, for the aggregate of VAT,

import duties and excise taxes (tobacco, alcohol, fuels) at the
indirect/induced levels.

! General rate (10%), additional rate for dividend distribution (5%), withholding tax (15%) applicable to
taxable income.
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1 No import tax payable omaw materials and services not available in
Paraguay as thecan all be found IMERCOSUR

1 No import tax on capital goods, supplies and part components.

3.5.3 Personal Taxes
Personal taxs planned tobe introduced in 2013n Paraguay and is to be deployed over

several years, with key data not yet fully known. For the purpose of the analysis, a flat
rate of 10% was applied for incomes in excess of the following thresholds.

Figurel0Personal Incora Tax Thresholds Estimates2013-2020

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2°%°
onwards

Minimum i
nimum | Guaranies| 1) | g5 | 139 | 122 | 104 | 87 | 70 52

threshold for| (millions)

personal US$
income taxes 36.7
(thousands

331 29.3 25.7 21.9 18.3 14.7 10.9

{2d2NDSY . FaSR 2y wSRASEQ& -N6225,2009 ghd adapdtareflegf R t SNE 2 v |
delays in application.

Note: Rounding may explain small variances in US$ and Gs after conversion.

The table was usetb calculate income taes for direct employeesThe indirect/induced

52N] SNBEQ AyO2YS GFE O2dzZ R y2i 68 OFfOdZ I SR R
wage structures of thevarious industries involved.Any income taxes from

indirect/induced workers wold therefore come iras anaddition to thepersonal income

tax estimates made in this study

3.5.4 Health and Retirement Benefits

The modelcakulatedS Y LJ 2 & S S & Qreco ad iNdbd@dicantriduyoRsito health
and retirement benefits and other socibénefits (9%) The modelallows the distinction
between employees and indepdant workers. Therefore, it is possible to apply health
and retirement deductions to the casé employees and not to independeworkers, as
should be according to current lawa@regulations.
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3.5.5 Other Taxes

It was not possible in the course of this study to obtain an estimate of the property tax

which would have to be paid by investors in a new heavy industry pabetbuilt in

Paraguay andhere was no attempt at property evaluation for the industrial park private

facilities and employee housing2 NJ (G KA a ad dz&RQ0 | LAIEGNRLIZ2HSE93. 5! ¢
observations abroada property taxrate was estimated taange between0.15% and

0.20 % of the vaue of the capital investments.

3.6 Export level

For the purpose of the study, it is estimated that:

1 85%of the value ofprimaryaluminiumis exported;

1 15% of aluminiums destined to be consumed in the Paraguayan market, most
of it for export of higher value added products

9 80%of the production value of other park tenants is exported.

The impact will therefore be felt on the overall Paraguay export volume as welh as
governmernt revenues. Indeed, within the &fjuila regime, ales beyond 10% within
Paraguayare subject to general taxation regime
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4. National Economic Impast

The impactspresented in this section include those on employment, GDP, national
investment and external tradeEstimatesof direct, indirect and induced effects were
calculated®for the construction expenditures and for operating expenditures.

1 Direct effectsare those occurring at the construction site or at the heavy
AYRAzZZONRFE  2LISNI 02NBQ TExamplé A Bumbet f 2y OS G
permanent employees withie new park for heavy industry

1 Indirect effectsare those occurring within the network of suppliers to the hgav
industry park operators in Paraguay, whether for the construction phase or the
operating phaselncludes further levels of supplietseyond direct suppliers,

0 & & dzLJLIX A S N&as Ing as dhdzeladk dp&atiigdniParagudsxample :
Procurement for civil engineering professional services in Paraguay.

f Induced effectt NB (i K2&aS8S 3ISYySNI (ISR o0& (K®&r SELISYRAG
Paraguayan goods and services. Workers are those employed by heavy industrial
2LISNI G2NB YR o0& (KSAN) aHxahjlex S/biked y Si g2 NJ
household expenditures féwod and shelter

4.1 Employment

Employment estimateslistinguishthe empbyment created by the oigoing operations
of the industrial park from the construction employment generated by the capital
investments required.

4.1.1 During Construction

Over 130000 personyearsfor Paraguayan workensould be generatedn terms of work
load during the 15year initial period ofthe park, which would mean an approximate
annual average of ,800 to 10,000 workers excluding the construction workers
associated with other public infrastructure projects which would developairaitel (e.g.
power lines, transportation links).

4.1.2 During Operations

At the ultimate scenario,dtal employment generated annually lifge industrial park,
once in fulloperation would reachbetween 50,000 and 75,006 Paraguay

2The method was presented by E&B DATA and discussed with representatives of the Government of Paraguay
(Banco Central del Paraguayparticular) in December 2009.
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W Direct effects. Between 6,500 and 7,000would be employed directly by the
heavy industrial operators, including RTA.

W Indirect and induced effects43,000 to 68,000 additional jobswould be
generated in the rest of the Paraguayan economy.

Figurell AnnualEmployment Impact; Operations

Employment

Direct 1000
ek Indi d inducefl 9000 - 12 000
(485K m.t.) ndirect and induce )

Total 10 000 - 13 000

Direct 1250
67K, Indi d inducefl 13000 - 16 000
(674K m.t.) ndirect and induce _

Total 14000 - 17 000

Direct 6 500 - 7 000
RTA Il + Heavy : -
Industry Park Indirect and inducegl 43 000 - 68 000

Total 50 000 - 75 000

In terms of jobs per MW, the&iggeringeffect of aluminium on job creation can keeen
in the table below.

Figurel2 Operating EmploymenAnnuallmpact per MW

Capital Total Job
Investment| Impact per |Jobs/MW
($US B) Year
RTA |
27 1 - 1 1 - 1
(485K m.t.) 0000- 13000 13- 16
RTA I
. 14000 - 17 13-1
(674K m.t.) 35 000-1700p 13-16
RIA Il + Heavy 6.2 50000-7500p 37-55
Industry Park

The resulting37 to 55 jobs/MW generated overall is incremental to the job impact
currentlygenerated by electricity exports.
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4.2 Impact on GDP

Impact is measured in ternaf US$million (2010)

4.2.1 DuringConstruction

Forthe ultimate scenaripaverage annual contribution to GRRring the 15year period
exceedsUSB00 million. As a matter of comparison, this contributiaf the local spend
(US$million) is in theorder of 282 2 F t | NJ 3 dzI9 @SR Silos'?). It shguldH N n
be mentionedthat this contribution is uneven, as most of the capital investment occurs
GAGKAY (KS FA Niestniektidh$748 @.t. sidelterdpregehtiGgamore

than half of the taal capital investment for theew heavy industry pajk

4.2.2 DuringOperations

Forthe ultimate scenario, total annual contribution to GDBR the heavy industrypark

operations in Paraguasanges betweerdS4.5 billion and US$&.billion. As a matter of

comparison, thisnnual contributioncorresponds to 10.5% and 12t®ft | NJ 3 dzZl € Q&4 D5t
in 2009

4.3 Impacton National hvestment

The overall investment (USR billion) is morethan twice the level oftotal public and
private investment (gross fixed capital formatiomade inParaguay in 20D (US®.7
billion*4).

4.4 Impact on External Tradéor Goods

Forthe ultimate scenariothe valie of exportsof goodswould range betweenUSR.5
billion and US$3.0 billioper year This representbetween 80% an®0% of the current
(2009) value of goods expoffisr Paraguailr’.

This positive impact on the balance of tradeuld be preceded however with enajor

onetime import of capital goods during constructionHowever, the productive
capacities thus acquirediould contribute to the O 2 dzy @deEomydor the following

fifty years.

¥ World Development Indicators database, April 2009.
““See note above
3 Us$32 billion (2009). Source : Banco Central del Paraguay.
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4.5 Impact onGovernment Revenues

Asdiscussed in Section 3.5ha model developed to estimate impact® government
revenuesis an economic model rather than a tax moger se The core inpubutput
model estimates production taxggorporate income tax, employee benefits) as well as
consumption taxes (VAT, import dutieH).estimates taxes based on historical average
ratios rather than on a detailed application of the tax faw

91 For direct impacts, it is possible to applyigherdegree of precisionbased on
the availabiliy of data on operating surplus or wage structure.

1 For indirect and induced impactaggregates are produced at the corporate
level. At the employee level, personal income taxation is not measured because
indudry wage information available concerngvage averagesand not wage
structurestherefore preventing the application of minimum taxable income.

4.5.1 During Construction

In the ultimate scenario,atal government incomewvould reachbetween US$10 million
andUS$60 millionduring thel5-yearconstruction period.

1 Direct effects.BetweenUS®0 million and US$30 milliowould be collected,

mostly from VAT from local procurementand contribution to health and
retirement.

71 Indirect and induced effectdJS890 and$US230million would be collected
mostly fromcontribution to health and retiremenand corporate income tax

4.5.2 During Operations

In the ultimate scenario,dtal government revenuegenerated annually bthe industrial
parkQd 2 LIS NJ ( A 2afefestithated to reNcHSBES0 &illion to USB00 million
for a typical yea(steady state operatiofor the smelter and the industrial paxk

91 Direct effects.Governmentwould gain US$125 million tdJS3#50 million from
the estimated taxes on corporation of R&Ad other park tenants

9 Indirect and induced effectsUS$125 million to US$150 milliowould be
collected, from contribution to health and retirementorporate income taxes,
as well as/ATand import taxes.
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5. Industrial and Regional Impast

The contribution ofheavy industry parkvould gobeyondits macreeconomic impacto
include structuring effects in terms of industrial and regional development.

5.1 Industrial Impacts

The heavy industry park could be beneficial to the development, and indbed
formation of various industry clusters. This section presents a few of them, starting with
the aluminium cluster which could form around the RTA smelter.

5.1.1 The Aluminium Cluster

RTA is a primary aluminiunmguucer with a degree of upstreamtegration. Indeed, it
is a major producer of bauxite and alumina, wiittle involvement in downstream
applications.The announcemenpossibility of aParaguayan aluminium smelter his
fact already attracted the interest of downstream clients, whiake interested in
transformingli K S & YBimaliySaNdidiumoutput into value added productfor
the LatinAmerican marketindeed, thepresence of a largprimary metal operation is
always d#ractive to downstream industries for strategic and econonmeasons.
Potential interested parties include

1 Raw materials producers, especially if the aluminium plant is of large scale. This
would be the case for the option RT#currently considerin¢gg74K m.t) as the
capacity envisaged would make the plaiahk among the largesaluminium
smelters in the worldinstancesof suchaa YSt § SNNRa FSSRaiz20]
chemicals (e.g. pitch, calcined coke).

1 Aluminium processors. One reaséor their locating in the immediate vicinity of
the primary aluminiumsmelter is thatthe use of hot metal can reduce the
operating cost of the processor (no need to remelt aluminium ingdtsjther,
the possibility of downstream processing is a possibility worth considering once
the smelter is built. Such possibilitiescinde aluminium castings €.g. for
transportation materials such as motorcycle partgheels, suspension pajts
rods,wiresand cablede.g.cablesfor the energy equipment), all sectors which
should meet high demand growth ibatin America in the next years, and in
Brazil in particular, thus consolidatingdustrial linkages between the two
countries.
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The graph below outlines thaluminium cluster which could develop within th@ew
heavy industry park

Figurel3 A Possible Alumiium Quster in Paraguay

Ccoecuns | punroesng |

hot metal

5.1.2 OtherClustes

Severabther clusterscan be developed in thpark:

1 an agrifood cluster, providing added value to Paraguayan agricultural
production €.g. soybean) and substituting imports of key inputs such as
agricultural chemicalse(g.insecticides, fertilizers) and agricultural machinery;

1 an energy cluster focusing on both large infrastructure projecti ERCOSUR
(@aluminium cables, steel structural oenponents for electricity transmission
towers) as well as on new renewable energieg (wind turbines, photovoltaic
cells and solar panels, biofugls)

1 a transportation equipment cluste including both intermediate partse(g.
wheels, suspension partapd finished productse(g.steel barges);

1 abuildingmaterial clusterincluding readymix plant, concrete products as well
as steel and aluminium components.
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As can be seerseveral of theselustersare linked at various levels with synergies with
benefits for various operators. e heavy idustry park canthus be a platform for
industrial development

5.2 Support toRegionalSMEs

The operation of a smelter makes extensive use of various semticason-going basis
FAaSR 2y ®bservat®rsié inddstrially mature regions, a base of more than
300 supplier businesses could be developed over the medium to long term, in the vicinity
of the smelter(see Appendix C for examples of such developmefitsy base would be

larger forthe operation of aliversifiedheavy industry prk.

Figurel4 The Potential for LocaNetwork of Supplieis

E:x.: Barging, Port operstion

Ex.: Power, Telecom

Ex. Fuel

HeavyIndustrial
Operators

Ex: Auditing, legsl

Ex.:Machine
shops

Ex.: Custam
Brokers, Chemical
analysis, Security
and Fire Protedtion,
Printing

Ex. Automation, SAP "
sUpport

. Heawy equipment
andtoals

Ex:Food serices, payrol
services, benefts temporay
employment, medical
services

For the construction period, othaypes of suppliers are involvadore intensively. While

the construction period is limited in time, it is long and intensive enough to justify efforts
in developing local suppliers, such as through preparatory training, obtaining
certifications and/or negotiating joint ventures with fign suppliers (e.g. distribution,
assembly, installation, technology transfer).

The following areexamples of local suppliers whiglould benefit from the presencef a
park forKSI @& Ay RdzaGNE O0AyOf dzZRAYy 3 w¢ linfuatriala YSE G SNI |
2LISNF 62NAR LINBaSyGSR Ay {SOGA2y Hdodn daLyRdzad NE
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Transportation and warehousing

General truck service
Specialized truck service.§.for hot metal)
Barging service
Railway transportation
Trucking transportation
Rental equipment
Auto Rental

General storage

Cold storage
Logistics/brokers

Port operations

Law offices
Engineering firms

€

eeeeeeeeeeece

Construction and maintenance

w Building construction

() Heating, Ventilating and Air Conditioning\(AQ
w Hydraulic systems

() Electrical systems

(%) Refrigerationsystems

Employee services

w Training

(%) Cafeterig(catering)

w Personal equipment and uniforms
(%) Payroll

(%) Medical services

Professional services (not necessary local)

€

Legal

Accounting

Public relations/advertising
Custom brokers

Financial institutions
Insurance

Management consulting
Marketing

Industrial design

eEeeeeeee
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Information technology

() Automation

SAP support

Cell phones services
Radio communication
Network maintenance
Computer maintenance

g€ eg€¢geg

Technical services

W Safety and Environmental Services
W Security

(%) Fireprotection

(%) Printing

The sole presence of a large scale investment project is not a guarantee however, that it
contributes to the development of locamalland-mediumsized enterprisesSME% For

such a process to happen, the will and kabow of the investor isieeded as well as a
public policy of SME suppoftllowed-through with adequate resources for at least a
decade.

In order to increase the possibilities of local procurement, R@aga track record® of
involvement in SME development plans, involvinigpe identification of existing
capabilities, analyzing gaps (technological, managerial, latooce-related), targeting
key opportunities andeventually helping SMEsdevelop an Upgrade Ria(.e. skills,
equipment, methods), find financing and ansvi®ds. The businessethat win RTA bids
have greater chances of winning contrastith other large industrial operators, and
even supplying other RTA smelters worldwitlaus entering global sugly networks.

Examples ofareas where opportunities are opened to SMEs can foeind in civil
engineering tradege.g.soil analysis, earth work, road, drainage, buildjmggtal working
(e.g.welding structural steel, sheet metalinstallation €.g.electricity, instrumentation,
mechanical work) and other specialized waelg(gas collectors).

5.3 Attractiveness of Paraguay for Foreign Direct
Investment

RTA ipart ofone2 ¥ G KS ¢2NI RQa I NBSald AYyRdzZAGNARIFf 3INB
investment decisions ar@bserved and sometimes followds) other investors who may

y2i KIFI@S GKS &aFYS NBaASIHNOK NB&a2dNDOSa ¢KSy ao
investment decisions mean aimplicit acknowledgement2 ¥ I O dakyivé NB Q a

18 Examples can be found in North America (e.g. Saguenay,Canada), Europe (Isére Afrisacg€}ameroon).
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investment climatetheseother investors may the decide to inestin the same country,
F2ft26Ay3 we! Qa RSOAaAA2Y D

While industrial FDI(Foreign Direct Investment¥ on the increase iParaguaymost if

not all of these investment$o date have been directed towardsight industry. The

O2dzy tNEQa I GGNI OGAGSySaa 7T2tblhakeSoeadNafghly A y Rdza i NI
unnoticed. The widespread perception of &ndlocked country with no access to

maritime routescombined withweaknesses in physical infrastructure (tsportation

and power) haveprobably been compelling deterrentfor major capitalintensive

investments

It is likely thatw ¢ | Q& Ay @Sa WHUBIKSt LINRFKRINB | &S t | NI 3dz @ Qa
visibility and recognition for its investment climatel KSNBEF2NBE Ay ONBIF aiAy3a A
interest for new investmentst y G KS O2dzy iNE® we¢! Q&F RSOA&AAZ2Y |
LRAaAGAGStE e 2y GKS 0O2dzy i NE Qdevélop Ry andudtd=O i dzNE . y |
using its power generating capacity, as well &s river transportation capacity, thus

dispelling the perceptiotthat the country is necessarixcluded ofglobal trade flows for

seaborne commodities.
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6. Conclusion

Locating an aluminiunsmelter within a heavy industry park is a way for Paraguay to
generate the full potential oeconomicbenefits derived from its access to abundant
hydro-electric energy. The presence of the smelter itself within the park is also important
given its capacity to attract other industries whiaould in turn lead to the economic
growth and diversification witim the heavy industry park and beyond.

This was illustrated by studying the new investment scenario considered in this
document wheh involves a 674K maluminium smelter located within a heavy industry
park. This proposed scenario generates impactschviaire three to six times larger for
employment, GDP,government finances and exports than for the original investment
considered (k. a standalone 485Km.t. aluminium smelter). These increased benefits
are in addition to significant impacts on regionahd industrial development, in
particular for SMEs, industry diversification and cluster development.

It is important to caution though that the scenario presented in this study is only
indicative and that a new park for heavy industry in Paraguay coelkldp very
differently.

For the impacts stated above to materialize, a series of conditions must be met:

1 Government willingness to design, plan for and coordinate the implementation
of an industrial development platform and a willingness to folilmough for at
least a decade;

1 Timely availability of key energy infrastructure. In addition to the-stattion
within the park,this involves thénterconnection of different electrical systems
(i.e. ltaipu and Yacyreta) in a common Paraguayan grid;

9 Coordiration of a largescale training program at middle and superior levels
(secondary, technical and tertiary education);

1 Wellplanned design of the park with adequate infrastructure and proper
consideration for future needs and buffer zone;

i1 Effective international promotion (branding) and targeted initiatives and
incentives to attract businesses

If these conditions are met, theew heavy industry panwould be noticed and perceived

positively by the international investment community, leading to figrt projects. In this

gl es we! Qa Ay @Sal iy phase Ridkf SR RISKAIBE 20L0ASFIISNIF t | N
industrial potential.
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Appendix A Industry Mix

The followingmix ofindustrieswasretainedfor economicand tax purposes.

Primary Metals andChemicals

Aluminium

Steel
Otherbasicmetals(e.g.silicon
High purity metals
Basidnorganicchemicals
Agricultural chemicals

=A =4 =4 4 -4 A

ExportOriented Large Scale Fabrication

Transportation partsg.g.wheels auto body parts and suspension pgrt
Plastic/Rubbeproducts

Wires and cables

Turbines (hydraulic, wind)

Solarpanels

Metal fabrication(e.g.steel bargesstructural components
Readymix plant

Concrete products (e.g. pipes, panels

Graincrushing

Biofuels

Agriculture machinerand equipment

Dairyproducts

=A =4 =4 4 -4 4 -4 -4 -4 -4 -4 -4

Energy infrastructure
1 CGogeneration plant (biomass)
1 Fuel distribution terminal
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Appendix B Methodological Notes

B.1 Definitions

Heavy Industry

Typically includes mining as well as the part of the manufacturing sector characterized by
large capital investments, in plants, machinery and related infrastructure (transport,
energy). Examples are the oil industry, chemicals, primary metals, industrial machinery
and mass transit transportation equipmerg.§.rail equipment, shipbuilding)

Another trait of heavy industry is that it most often sells its goods to other industrial
customers, rather than to the end consumer. Heavy industries tend to be a part of the
supply chain of other products. As a result, their stocks will often rally abéigenning of

an economic upturn and are often the first to benefit from an increase in demand.

Economic Effects (direct, indirect, induced)

Direct effectsare those occurring at the construction site or at the heavy industrial
2 LISNJI G 2 NE Q e theyCakef bhiltl Exd@pe Wageof permanent employees
within industrialpark.

Indirect effectsare those occurring within the network ofigpliers to the heavy industry
park operators in Paraguay, whether for the construction phase or the operating phase.
Example : Procurement for civil engineering professional services in Paraguay.

Induced effectd NBE (K248 3IASYySNIGSR o6& GKS SELISYRAIG NS
employSSa 2F 020K KSIF @& AyRddzZAGNARAIE 2LISNI i2NAR | YR
Example : Workers' household expenditures for Paraguayan goods and services.

Gross Domestic Product

For reference purposes, the definition is provided below, originatinghfthe System of
National Accounts (SNA) 1993. the conceptual base fdhe international statistical
standard for the measurement of the market economy. It is published jointly by the
United Nations, the Commission of the European Communities, the International
Monetary Fund, the Organisation for Economicdperation and Development, and the
World Bank

Gross value added at basic prices is the output valued at basic prices less intermediate
O2yadzyLIiA2y @I fdzSR G LJzZNOKFaAaSNEQ LINRAROSa
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1 "Gross value addeédis a measure of the contribution to GDP made by an
individualproducer, industry or sector

1 Thedbasic pricé is the amount receivable by the producer from the purchaser
for a unit of a good or service produced as output minus any tax payable, and
plus any subsidy receivable, on that unit as a consequence of its production or
sale; it excludes any transport chagginvoiced separately by the producer.

 ThedJdzZNOK I a $ NXha amdiNik @i by the purchaser, excluding any
deductible VAT or similar deductible tax, in order to take delivery of a unit of a
good or service at the time and place required by th&JgDK I & SNJI G KS LJJzZNOK I
price of a good includes any transport charges paid separately by the purchaser
to take delivery at the required time and place.

B.2 Intersectoral (inputoutput) Analysis

Most of the data needed to estimate theconomic impact of thesmelter andheavy

industry park project is derived from existing statistical tables which are at the basis of

t F N} 3dz @ Qa Yy I (A 2y | -felated GrénBadtipns {ddmedtic frapluctiaN2 R dzO
imports, consumption, investment andexports), distributionrelated transactions

(income, transfers) and financial transactions of the main econagents(corporations

public administration and households).

Based on these dataset&DP calculations seek to calculate overall output of the
economy, whereas the inpubutput analysisdone in this studyfocuses ontracking
interindustrial linkagesvithin the economyWhile GDP calculations are used to measure
economic growth, inpubutput analysis is used testimate the impact of a change in
some part of the economy on the rest of tleeonomy.Both models are based on the
same statistical framewotk

The incremental activity which would result from a new heavy industry park in Paraguay
would generate new voimes of activities in several supplier industries. These
aggregated volumes will result thanges in a series of variables (e.g. jobs, government
revenues and GDP) which the model seeks to estimate.

Schematically, the process involves theteps:

1 Assenble a transactions table or matrix of monetary flows of an economy in a
given year. This doublentry matrix (income and expendituregovers industry
production, supply and demand of goods and services, primary inputs,
intermediate consumption, and forgn trade.

7 E&B DATA uses the methodological framework and statistical standards set by the System of National
Accountgeferred to in Appendix 8.
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91 Derive multiplier tables for value added, taxes and employment. These-input
output coefficients (multipliers) reflect direct and indirect transactions.

1 Simulate change (shock») in onesector: This change is simulated lapplying
the multipliers derived in the preceding stepn new expenditures(in the
current case, the expenditures associated witle new heavy industry parkjn
orderto obtain new set of macreconomic data.

B.3A Few @mments on Job &imates

1 Job calculations.The overall number of jobs calculated is based on national
workload (e.g. persoiyears) generated 1) at the direct level by the heavy
industrial operators, and 2) at the indirect/induced level by the expenditures of
these operators in Paraguay and by thegmnal expenditures of employees of
the heavy industrial operators and of their suppliers in Paraguay. The workload
reflect the basic cost structures breakdown (labour versus procurement of
goods and services) which are implicit in the transactions tabteeeconomy.

The labour component is divided by average industry wages to obtain
employment estimates.

The number of jobs provided captures the workload generated upstream from

GKS aYStGSNI YR KSIF @& AYRdzZAGNE LI N)] GSyl vy
does not capture downstream impacts resulting from additional processing of

0KS KSIF@e AYyRdzAGNER LI N} Q& 2dzildziz 2dziaARS

1 Regioral job estimation. The interindustrial(input-output) model provides
workload estimates at the national level only. The regional impact can be
broadly assessed by adding the direct jobs within the park (6¢50®00) to a
pro-rata attribution of the national indirect/induced job impact (43¢ 68,000
jobs nationally) to the population share (in the order of 20%) of the
southeasteramost regions (e.g. Alto Parana, Itapta) where the smelter would
most likely be situated. Indeed, it is reasonable to suppose that many of the
indirect/induced jols created would be locatedlose to the heavy industry park.

9 Possibility of doublecounting. The 10,006 15,000 job impact attributed to the
stand-alone 800 MW smelter (the original investment scenaricdannot be
added to the overall 50,006 75,000 jobimpact of the heavy industry park since
the latter includesthe RTA smelter. A worker alreagyoviding work for the
smelter or for a direct and indirect industry may also provide some work hours
to an industry within the heavy industry park but his wodd would increase
correspondingly. Since the 50,0@0r pZnnn d220¢ SaGAYIF A2y NB-
NF GKSN) GKFIY aLKeaAOlrt LISNER2yaés GKS ylridAzy
direct result of the new heavy industry park, with no possibility of double
counting.
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Appendix C RTA Proximity Suppliers Network
in Canada

w

¢KS &dzLJLX ASNI ySGg2N] 2F (g2 2F we! Qa avyStdSNa
The graphical depiction is based on a georeferdnaealysis of each of these smelters
(using the Accounts Payables files).

¢KS TANRGLEGBaxES LNSSILS G a
the situation for the Alouette

smelter, in which RTA is the largest

shareholder  With  operations

starting in 1990, the smelter has

1,000 supplies in the province of

Quebec, including 200 in close

proximity (across the bay).

The other case presents the
suppliers networks of three RTA
smelters in Saguendyac Stlean
region in Quebec. With operations
starting in 1925 (Arvida),2000
(Alma) and 197%La Baie) and with
total capacity ofover 1 million tors
(excluding  current  expansion
projects), more than 800 suppliers
are located within @85 km radius of
the smelters.These suppliers also
supply other customers.

These developments reflect a

mature ndustrial fabric, which took

years to develop. While several

suppliers are limited to services
which are local by naturee(g. security), others have developed expertise, certification
and reputation which allow them to serve other RTA smelters, and inddleer large
industrial operators worldwide.
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