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ABSTRACT

This paper evaluates the domestic adjustment to recent positive external shocks in
Argentina's natural resource sectors. Although there is no single, exclusive determinant of
Argentina’s fast economic growth in the period 2003-2007, the paper illustrates the
favourable contribution of certain economic policies to this outcome. According to
counterfactual simulations performed with a dynamic Computable General Equilibrium
(CGE) model especially designed to capture structural features of the Argentine economy,
export taxes on natural resource products and Argentina’s competitive exchange rate policy
have counteracted Dutch disease adjustments associated the positive terms of trade shock
(which may be contractionary in the medium-term if no economic policies are
implemented) contributing to productive and export diversification and to bring about
output growth. The analysis also shows that in a context of strong demand impulses
spending the income collected with export taxes may not be beneficial for the overall
competitiveness of the economy, hence counteracting one of the purposes of the tax
policy. This implies, first, that subsidies to producers of wage-goods may be ineffective to
control overall price increases, and second, that optimizing the contribution of public
investment in infrastructure to improve the competitiveness of the economy requires
special attention to the timing of public investment.
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1. Introduction

For the first time in many decades output in Argentina has grown for five years in a row.
Since 2003, the economy has expanded steadily, with GDP growing at over 8% on average
in the period 2002-2007. This economic expansion has come about in part through the
recovery from the 2001-2002 economic crisis and the deflationary years which preceded
the collapse of the previous macroeconomic regime. Yet, real GDP in 2005 surpassed the
previous peak (1998) and in 2007 was almost 25% larger than in 1998. Table 1 describes
the evolution of the main components of aggregate demand. It shows that investment
(although starting from low levels) and exports expanded faster than output during this
period, and private consumption grew at a similar rate of output between 2004 and 2007
and has accelerated since 2006.

Although Argentina’s recent growth has surpassed even the most optimistic expectations,
the question that emerges is whether the country has been able to promote a competitive
and diversified tradable sector, a necessary condition to encourage sustained economic
development in Argentina (Porta, 2005, Serino, 2007).

In Argentina, which is a country richly endowed with natural resources, productive and
export diversification requires the development of industry and service sectors able to
compete internationally. The enlargement and diversification of the tradable sector is
indispensable for reducing the country’s falling but still hich unemployment, poverty and
inequality levels in the second place, and for ensuring that output growth is not
undermined by Argentina’s historical external imbalances in the first place (Bianco, et al.
2008).

Although both socio-economic conditions and the external accounts have improved
significantly since 2002, further progress is still required. Internally, productive
diversification is desirable to improve socio-economic conditions since most industry and
modern service sectors tend to create formal employment and make intensive use of skilled
workers and, thus, may contribute to reducing unemployment and improving real wages.' >

1 As shown in CENDA’s 2007 labour market report, the recovery of employment was particulatly significant
in Argentina’s industrial sector and, at least in these sectors, real wages and employment conditions also

improved (see CENDA, 2007).

2 Table 2 shows that unemployment, poverty and inequality have all been falling in Argentina’s urban ateas,
and especially the first two socio-economic measures, which in 2007 fell to less than half their values in 2003.
Nevertheless, in 2007, unemployment was affecting 9% of the labour force and real wages were still below
1998 figures.



Tablel
Growth in output and aggregate demand and external and government balances.
Selected yearsand periods

billions of ARG $ at 1993 prices % GDP
GOV
GDP  CONSUMPTION INVESTMENT ExXP  IMp | TRADE CCAA  ,cc
BCE/a la
PRIM /a
] Private Public Private Public |
1993 236,5 163,7 32,0 41,1 4,0 16,3 22,0 -1.0 -3.5 1.42
1998 288,1 197,6 35,2 56,1 4,7 30,8 38,9 -1.04 -4.84 20.2
2001 263,9 181,3 35,6 38,8 2,9 32,1 29,7 2.7 -1.41 -1.96
2002 235,2 155,3 33,8 24,8 1,7 33,1 14,8 16.1 8.20 1.84
2003 256,1 168,0 34,3 33,6 3,1 35,1 204 13.2 6.41 2.3
2004 279,1 183,9 35,2 44,5 4,7 38,0 28,6 8.7 211 3.9
2005 304,7 200,3 37,4 53,2 7,2 43,1 34,3 7.2 2.80 3.3
2006 330,6 2159 39,4 61,0 10,4 46,2 39,6 6.5 3.61 3.51
2007 359,2 235,3 42,3 n.a. n.a. 50,4 47i8 5.1 2.77 3.21
Annual average per centage change

1993-1998 4.03 3.83 1.98 6.43 3.21 13.54 12.65 -0.05 -3.36 290
1998-2002 -4.94 -5.84 -1.03 -18.45 -22.16 1.80 21.45 3.67 081. -0.05
2002-2004 8.93 8.83 2.09 33.97 66.06 7.05 38.84 12.67 557 68 2.
2004-2007 8.77 8.56 6.24 17.07(b) 48.02(b) 9.88 18.70 6.89 822. 3.48

Source: Secretary of Economic Policy, MECON (Ministry®fonomy and Production)

Notes: EXP= exports; IMP= imports; TRADE BCE = Trade &ate CC AA = Current Account; GOV ACC PRIM = Goveent
Primary Surplus; (a) Positive (negative) valuesdtar surplus (deficit) (b) Final year is 2006an= not available

In the external front, progress is necessary because the trade and current account surpluses
of recent years —which as shown in Table 1 amounted respectively to 6.9% and 2.8% of
GDP during the 2004-2007 period, but are falling— may deteriorate as a consequence of
future external debt payments, or Argentina’s high income elasticity of imports’ , or due to
changes in favourable international conditions (see Table 3 for information regarding the
evolution of Argentina’s external terms of trade and the evolution of export prices and
quantities of Argentina’s main export commodity groups).

Favourable international conditions and Argentina’s recent macroeconomic performance
can be seen as a unique opportunity to promote productive diversification. The expansion
in external demand, improvements in the external terms of trade and the presence of
government and current account surpluses (see Table 1) have encouraged capital
accumulation and generated a favourable environment for investment in the tradable

sectofrs.

3 Recent estimations by Nicolini-Llosa (2007b) show that imports in Argentina have expanded more than
three times faster than output and are not responsive to changes in relative prices.

4



Table2
Changesin prices and labour market conditions and socio-economic indicatorsin

Argentina
RER (1) CPI (2) UNR (3) RW (3) POVERTY INEQUALTY
) (€N
2003:10 1993:10 Oct 01= 100 Head(_:ount Gini Coefficient
ratio
1993 100.5 93.19 9.90 n.a 20,20 n.a.
1998 118.59 101.98 13.20 105.21 30,90 0,497
2001 100.00 98.78 16.40 100.00 54,60 0,522
2002 241.9 124.34 15.60 70.60 53,00 0,518
2003 215.71 141.05 19.10 76.23 47,70 0,5
2004 218.23 147.26 14.60 77.16 39,90 0,495
2005 222.08 161.48 12.50 85.78 33,80 0,485
2006 228.08 179.08 10.90 98.05 26,90 0,485
2007 2345 194.89 9.20 101.98 20,60 0,490
Annual Average .

Per centage Change Period Average
1993-1998 34 1.8
1998-2002 19.5 5.1 15.07 91.94 46.17 0.51
2002-2004 5.0 8.8 16.43 74.66 46.87 0.50
2004-2007 2.27 9.8 11.80 90.74 30.30 0.49

Note: RER = Real Exchange Rage (multilateral); CPlonglimer Price Index; UN R= unemployment
rate; RW = real wages; all figures refer to Argeats urban areas. Urban areas in Argentina stand fo
90% of total population and the household survexec®approximately 70% of urban population.

Source: (1) Secretary of Economic Policy, MECON (Ministf Economy and Production); (2)
INDEC (National Bureau of Statistics); (3) CEND®&, Trabajo en Argentina: Condicionesy
Perspectivas, No. 8, 11 and 13

However, there is need for caution in predicting the prospects of productive and export
diversification. As the experiences of many developing countries show, positive external
shocks may be a blessing, but can also turn out to be a curse. The literature on the so-called
natural resource curse provides abundant evidence of the experiences of different countries
where increases in primary commodity prices, similar to those benefiting Argentina (see
Table 3)*, can hinder economic development.’

4 As shown in Table 3, both the terms of trade and the prices of all Argentina’s exports, but especially those
of resource-intensive products (PP, MOA and FUEL), have grown fast since 2002, and particularly fast in
2007.

5 See Brunnschweiler and Bulte (2008); Murshed (2004), Sachs and Warner (1999), Serino (2008, 2009,
chapter 2) and Van der Ploeg (2008) for a discussion and an empitical investigation of the so-called resource

curse.



Table3
Export growth in Argentina. Price and quantity indexesfor the main commaodity groups.

Selected years and periods (1993=100)

|;§|gx EXPORT PRICE INDEX EXPORT QUANTITY INDEX

PP MOA MOl FUEL PP MOA MOl FUEL
1998 102 106 101 105 76 191 176 224 260
2002 105 88 80 91 129 185 207 229 291
2004 116 108 97 96 201 194 249 271 250
2005 114 99 91 108 271 251 292 303 214
2006 121 110 99 115 327 240 314 350 192
2007 125 133 123 119 361 286 318 399 154

Annual Average Per centage Change

1998-2002 0.7 -3.7 -4.6 -2.8 11.2 -0.6 3.3 0.4 2.3
2002-2007 51 8.78 8.87 5.47 22.?2 9.15 9.00 11.791.98
2004-2007 2.53 7.23 7.98 7.31 21.59 13.92 8.51 913.7-14.98

Source: (1) Secretary of Economic Policy, MECON (Ministsiy Economy and Production)

Note: TOT = Terms of Trade; PP = primary products; M&fanufactures of agricultural origin; MOI
= manufactures of industrial origin;

The positive natural resource shock raises a critical question in relation to the possibility of
sustained economic development in Argentina, which as claimed above requires the
diversification of Argentina’s tradable sector. This is the possibility of Dutch disease type
adjustments associated with the improvements in primary commodity prices. Positive
natural resource shocks, as shown in dependent economy models (see Murshed 1997 and
Sachs 1999, among many others), can set in motion price adjustments that reduce the
competitiveness of the non-traditional tradable sector and, thus, limit rather than promote
economic diversification.

But Dutch disease adjustments are not unavoidable. As discussed (and hypothesised) in
Serino (2007 and 2009, chapters 3, 4 and 5) and explored in this paper, the adjustment to a
positive natural resource shock depends on economic policies, in particular the exchange
rate regime, export taxes and the characteristics of government expenditure. The first two
because they affect price adjustments, preventing revaluations through the exchange rate or
increases in domestic prices —something particularly relevant in wage-goods exporting
countries like Argentina—, and the third one because, as shown in Ros (2001) and Serino
(2009, chapter 3), the government can channel part of the increased income associated to
the shock to expand the provision of infrastructure (and other productive linkages),
increasing the overall competitiveness of the economy.

The implications of the positive natural resource shock benefiting Argentina in recent years
and how the abovementioned policies influenced the domestic adjustment, in particular
that of the non-natural resource tradable sectors, are analysed in this paper through
counterfactual simulations that are performed using a dynamic structuralist CGE model.
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The analysis constitutes one of the few attempts to make an applied evaluation of the
recent transformations in the Argentine economy.® The analysis shows that Argentina’s
economic performance in the period 2003-2007 has been positively affected by
government policies, in contrast to the propositions linking Argentina’s growth record
almost exclusively to positive exogenous impulses coming from the international
economy.” The paper does not deny the presence of these impulses but rather suggests
that, unless complemented with economic policies — e.g. export taxes and the exchange
rate—, the positive terms of trade shock could not bring about output growth and the
expansion of non-traditional exports, as observed in the analysed period.

The paper is organised as follows. Section 2 presents the main features of the structuralist
CGE model and associated Social Accounting Matrix (SAM) for Argentina. Section 3 is
entirely devoted to the counterfactual simulations. The section first analyses the general
implications of positive terms of trade shocks and the particular implications these shocks
can have in wage-good exporting countries, as Argentina is; the section secondly studies
economic-policy issues related to shock management, in particular the role of export taxes,
exchange rate regimes and the implication of increases in government expenditure financed
with export taxes.

2. A Structuralist CGE Model for Argentina
2.1. General Remarks

I employ a structuralist CGE model and a stylised SAM of Argentina to explore how
exogenous shocks after the great recessions may affect Argentina’s macro and
mesoeconomic performance. Although the model is dynamic, simulations are based on a
static version, due to uncertainties about the evolution of the world economy in the coming

years.

They SAM and model were designed to capture some structural features of the Argentine
economy. The model draws on existing applied models and is embedded in the structuralist

¢ The papers by Cicowiez, Diaz-Bonilla C. and E. Diaz (2008) and Nogués et al. (2007) are among the few
studies that deal with these issues using modelling techniques. They use general equilibrium and partial
equilibrium approaches to study the impact of demand shocks and export tax policies on poverty and income
distribution. Serino (2008b) uses a Walrasian general equilibrium model developed by Argentina’s economic
authorities to study the macro and socio-economic implications of changes in terms of trade shocks and
export taxes. Finally, Visintini and Salto (2004, 2005) focus on the macroeconomic impact of improvements
in Argentina’s external sector. None of them, however, discusses how natural resource shocks can affect the

structure of production and exports in Argentina.

7 The papers by Bastourre, Carrera and Ibarlucia (2007), studying the impact of the recent reversion in
Argentina’s trend terms of trade, and Argentina’s exports elastic response to income growth in the country’s
trading partners and more limited response to price changes, as estimated by Streb (2005), can be associated
to this position. Bianco et al. (2008), on the other hand, emphasize improvements in Argentina’s terms of
trade as a mechanism permitting a historically unique combination of fast economic growth without foreign
exchange constraints; although they do not consider international price dynamics to be the main driving force
of Argentina’s recent development process.



tradition.® Key characteristics of the model are: fix-flex closure rules in the commodity
markets, mark-up prices and quantity adjustment in the industrial sector, the inclusion of
wage, trade and investment equations, and Keynesian closure rule for the saving-

investment balance.

Other relevant features of model (and the SAM) are the classification of commodities and
economic activities. I distinguish five commodity groups and five economic sectors that
produce them’: primary products (PP); resource intensive manufacturing products (MR);
other manufacturing products (MO); producer services (PS); and consumer services (OS).
Their key characteristics are summarised in Table 4 at the end of the section, together with
other relevant features of the model.

Following the tradition for multisectoral models of the Argentine economy'’, the sectors
linked to Argentina’s natural resources (PP and MR) are assumed to: (i) have a price
competitiveness advantage; (i) operate at full-capacity; and (iif) sell to the domestic or
international market depending on the relative profitability of one or the other product
destination. Excess capacity and quantity adjustments, on the other hand, are the norm in
the non-natural resource manufacturing sector MO and in sector PS, hence output in these
sectors is demand-determined and depends on domestic and world income and the price
and non-price competitiveness (and the events affecting them) of these sectors.

The model finally distinguishes between producer-oriented services and consumer-oriented
ones. The reason for this particular classification of the service sector is to distinguish the
group of modern services, which as for instance software, transportation and financial
services can be exported or as some public utilities, communication and specialised services
are key determinant of the overall competitiveness of the economy, from other services as
commerce, leisure and informal services."'

8 The model has many points in common with the models developed in Gibson (2005), Gibson and van
Seventer (2000a, 2000b) and Taylor (1990).

% Primary and industrial products are classified using the CTP-DATA taxonomy proposed by Peirano and
Porta (2000) and follows the taxonomy proposed by Pavitt (1984), adapted by Gurrieri (1989, 1992, quoted in
Porta and Peirano, 2000), and used in the SELA study (1994, quoted in Porta and Peirano, 2000) to analyse
the pattern of trade specialization in Latin American countries. The classification distinguishes products and
sectors according to their main competitiveness factors (endowments, economies of scale, economies of
specialization, technological intensity, etc.) and their reliance on price and non-price competitiveness
advantages.

10 For different analytical specifications of Argentina’s agricultural sector as the main exporting sector
operating at full-capacity, see papers by Diamand, (1972), Canitrot (1975), Kostzer (1994). Nicolini-Llosa
(2007a ,2007b), Porto (1975), Serino (2007) and Visintini and Calvo (2000).

11 As discussed in Ros (2001) and Serino (2009, chapter 3), Dutch disease adjustments to positive external
shocks follow form the expansion of the consumer-oriented service sector but not necessarily from an
expansion of sector PS, which can counteract such adjustments.
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2.2. The CGE Model

The material balance equation and demand components

A synthetic description of the model is provided in this section, which highlights the
features of the CGE model that are relevant for the applied analysis; the reader is referred
to Serino (2009a and 2009b) for its full specification.

Together with the commodities and economic sectors (denoted with supraindex ¢ and ),
the model distinguishes ten factors of production (one capital and nine labour categories,
characterized with supraindices & and /), and identifies three types of institutions:
households (H), government (G) and rest of the world (W).

Equation (1) presents the material balance equation

_ priv gov —
XCs _AINTDc,t+ZCDHc,h,t+IQ:,t +10,7 +CDG, + K, - M, 1
h
In the equation, XC, is commodity ¢ demand, AINTD, is domestic intermediate inputs,
CDH,, refers to household consumption, 10" and IO to private and public investment,
CDG, to government current expenditure, F, stands for exports and M, for imports.

The external sector: excports supply and demand, and the competitiveness of the non-natural resource
tradable sectors

The economic rationale for exporting natural resource products is different from that for
other exports and therefore they are modelled differently. Exports of natural resource-
related products (PP or MR) are supply-determined and producers decide the destination
of production according to relative profitabilities. The decision between exporting or
selling to the domestic market is modelled using a Constant Elasticity of Transformation

(CET) function that links exports (Ec,t) and supply to the domestic market (QDDAM) to

PE,
the relative price prevailing in the external and domestic market ( D ol J This function

c,t

is defined in equation (2)"

Ec,t PEc,t E(l_wsa) };ga_l 2

QDDA, | PDC, ¢~

c

The exponent parameter depends on the elasticity of transformation between the domestic
and export supply, which captures the ability of producers to shift from one market to
another. To reproduce the capacity of Argentina’s natural resource sector to export its
surpluses, the model assumes high elasticity of transformation. This permits an easy
reallocation of production between the domestic and external markets and increases the

12 1n equation (2) l//g‘3t and p:a respectively are the share and exponent parameter of the CET function
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pass-through of international to domestic prices and, thus, serves to evaluate the
adjustment to positive terms of trade shocks in wage-goods exporting countries."’

Output in sectors MO and PS is assumed to be demand-determined. It depends, among
other things, on the demand for exports and the competitiveness of production in these
sectors. Equation (3) defines the export demand equation for MO and PS products.

i {ENPJC EENP2C
ID;;" QAyps 3
IDap,?lll QAAPSI—l

The export demand equation goes beyond traditional specifications.* Exports are function

E,, =E,,, {RERE, )™ [[y")™

of conventional factors, as changes in world income (3") and the price competitiveness of
the products concerned, as captured by the sector-specific real exchange rate (RER). Yet,
in this CGE model, the competitiveness of exports depends on factors other than prices.

Following Leon-Ledesma’s (2002) Kaldorian growth model, the equation incorporates two

non-price determinants of competitiveness. The first links the competitiveness of
priv
at
priv
at-1

production to sector-specific private investment , which enters the equation to

account for factors facilitating access to foreign markets, as embodied technical progress
and investment in machinery and equipment. The second associates export

QAAPS,t

competitiveness with output increases in sector PS | —==—| . This is included to
APS,t-1

capture the contribution of the producer services to the competitiveness of exports, an
effect emphasized in Ros (2000, 2001) and the analytical model developed in Serino (2009,
chapter 3).

The price competitiveness of non-traditional exports is defined by the sector-specific real
exchange rate and depends on the nominal exchange rate and domestic prices in sectors
MO and PS as defined in equation (4)

PDA,, =(1+TAUV,, VC,, 4

Prices in these sectors depend on the mark up rate T AU, which changes according to
sectoral output, and variable production costs (IC,), which are a function of intermediate
input prices and unitary labour costs, as defined by nominal wages I, and labour
productivity.

13 The CGE model specification differs from the specification in Serino (2007). In that model sectors
producing natural resource base products are indifferent as to the destination of production since they can
charge the international price in the domestic market and export their surpluses. Modelling-wise this
specification implies fixed price and quantity adjustments for the natural resource sectors. This specification,
however, is not included in the CGE model since it would reduce its flexibility —with four out of five sectors
adjusting through quantities to excess demand.

14 See e.g. Detvis et al. (1982: Ch. 7).
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The model also assumes that the price of labour is institutionally determined, depending on
labour productivity growth (LPRODG), the evolution of consumer prices (CPI), changes in
the rate of unemployment (UN) and an exogenous policy vatiable (wpo)), to account for
changes in government wage policy.

> LPRODG, ,,

1+ E2
WL =Wy “ a 5

+a@, [CPI, — ayUN ¢+ + cw,wpol

Labour productivity growth is assumed to be endogenous in the model and determined by
demand and supply factors. Demand-determined productivity growth is referred to in the
literature as the Kaldor-Verdoorn effect and links productivity growth to learning and
specialization economies that arise with expansion in demand. Modelling-wise, productivity
is linked to changes economy-wide capacity utilization. Supply-side determinants of
productivity growth (i.e. human capital accumulation) are assumed to be exogenous in the
model.

The specification of imports resembles the export demand equation, but includes real
output instead of world income.

Domestic demand

The specification of domestic demand, to a large extent, follows the traditional structuralist
CGE models. Demand for intermediate inputs is based on a Leontief function and
consumption demand is defined according to a linear expenditure system (LES).

Output also responds to changes in investment and government expenditure, which thus
are determined according to particular behavioural equations or are defined as exogenous

and determined by economic policies.

Private investment is defined below

IDpriv - IDpriv 1+yla UAVt+y2a |Dt90V
at A

at-1

’ [1ADJ, 6
+V,a PRFRa:~ Vs RIR

The model defines an investment equation for each economic sector; each equation
incorporates an accelerator parameter p,, linking capital accumulation to changes in
economy-wide capacity utilization, and a crowding-in parameter p, that relates private
investment to changes in public investment. Investment is also a positive function of the

11
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profit rate PRFRa; and is negatively linked to the real interest rate RIR, , which accounts

for the cost of borrowing."

Government consumption and public investment are the remaining components of
aggregate demand. The benchmark specification of the model assumes that government
expenditure (consumption and investment) are exogenous and change according to a pre-defined
rule (cdgrule and idgrule in equations (7) and (8)), but that can be modified so as to simulate
the impact of alternative government expenditure policies. The model allows for alternative
specifications of government spending, for this also can be endogenous and adjust to
balance government accounts (GCADJ) and (GLAD))', or can be a function of
government income from export taxes (CDGTC,) and (IGTT,).

CDG,, =[ CDG,,, L+ cdgrule) + CDGTC, , | GCAD], 7
ID® =1D%’ fiL+igrule)+IGTI, | [GIAD], 8

In the model, public income is invested exclusively to improve the provision of
infrastructure. It occurs, therefore, in sector PS.

Production and labour demand

In the model, supply depends on capital accumulation and, thus, on investment, as defined
in Gibson (2000a2) and equation (9). Based on the assumption of price adjustment in
sectors PP, MR and OS, equation (9) determines effective output in these sectors. In
sectors MO and PS, where output is demand-determined, the equation defines potential
output.

QA = (k. K, ,+QA, ) 9

In (9) K, is the sector-specific incremental capital-capacity ratio, and K,;_; and QA
respectively denote capital stock and output in the previous period. The rate of capacity
utilization (U, ) equals

U = 10
a,t
QA

Capacity utilization equals 1 in sectors PP, MR and CS, the sectors for which the model
assumes full-employment and price adjustment, and is defined as the ratio of demand-

determined (XA, ;) to potential output (QA, ) in the other two sectors.

15 Variable IAD] is included to allow for alternative saving-investment closure rules: it is endogenous under
the neoclassical closure and exogenous with alternative closute rules.
16 Changes in government closure rule are also applicable to transfers to households and the rest of the world.
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Sectoral labour demand depends on the endogenous labour output coefficients and output,
as shown in equation (11)."

LDy ., = LOCF; . [XA,, 1

Macroeconomic Balances, System Constraints and Closure Rules

The final elements of CGE models are macroeconomic balances. These concern balances
in government and external accounts, which define public and external savings, and the
macro equilibrium relation between savings and investment. Table 4 summarises the main
characteristic of the CGE model: the main features of economic sectots, the numeraire to
express relative prices and the closure rules' defining how the factor and commodity
markets adjust to excess demand and how the economy achieves the wvarious
macroeconomic balances.

As shown in the table, the nominal wage for unskilled and informal labour is defined as the
numeraire, and a fix-flex closure rule characterizes the commodity market, with mark-up
sectors MO and PS showing quantity adjustments, and sectors PS, MR and OS adjusting to
excess demand via price adjustments. Quantity adjustments are the regulating mechanism
in the labour market —in 2009 unemployment affected 8% of Argentina’s labour force.

Table 4
Main features of the dynamic CGE model

MICRO CLOSURE

MARKET ADJUSTMENT MECHANISM OTHER PROPERTIES

Commodity markets

PP (primary) &

MR(resource intensive Price adjustment to excess demand
manufacture)

Price competition; full capacity utilization and
CET function to determine export supply

MO (non-resource
manufacture) & PS Quantity adjustment
(producer services)

Non-price competition; excess capacity and
mark-up pricing

OS (consumer-

. . Price adjustment to excess demand
oriented services)

Labour Market Quantity adjustment Institutionally determined wages

MACRO CLOSURE

Foreign Exchange . .
Market Fixed / Flex exchange rate regime
Saving-Investment . . .
Investment driven / Saving driven
Balance
NUMERAIRE
FWLNP1 Nominal wage of unskilled and informal wage labour

17"The labour supply grows according to an exogenous growth rate and responds to wage differential among
labour categories. Because labour categories differ in terms of the skills of the labour force, which are
acquired through working experience or participation in the education system, the response to wage
differentials is assumed to be slow.

18 See Robinson (1989) and Sanchez Cantillo (2004) for a comprehensive discussion of closure rules, and
Taylor (1990) for an exposition of fix-flex closure rules.
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In the case of macroeconomic balances, the benchmark specification of the model assumes
a fixed exchange rate (and assumption consistent with the managed exchange rate regime
implemented in Argentina), exogenous government expenditure and Keynesian closure rule
for the saving-investment balance, where output adjusts to ensure the savings required to
finance the exogenously determined investment.

2.3. The Model Parametets

The model is calibrated to reproduce the initial equilibrium of the SAM using different
parameter values. Average and distribution parameters are calibrated to the SAM" , values
for exogenous variables are obtained from different official sources, as shown in Table A.1,
and parameters for behavioural equations and exogenous or policy variables are calibrated
using available information, borrowed estimations or are defined according to guesstimates.
This section makes a short description of the calibration and the reader is referred to
Serino (2009, chapter 6) for a comprehensive discussion of the calibration and validation of
the CGE model used in this paper.

The model assumes a high elasticity of transformation (sigma = 5) to capture the ability of
the natural resource producers to sell their surplus in the international market. Although
high parameter values may overestimate the economic or sectoral response to changes in
international conditions or trade policy (Vos, 2007), a high elasticity of transformation is a
realistic and relevant assumption to describe the behaviour of sectors PP and MR in
Argentina.

Demand for exports from sectors MO and PS is assumed to have unitary price elasticity, in
line with figures from Catao and Falcetti (2002). The income elasticity of exports for these
sectors equals 0.94, which is the short run elasticity for Argentina’s exports estimated by
Senhadji and Montenegro (1999). Price and income import elasticities are calibrated taking
into account Catao and Falcetti’s (2002) estimations. The short term price elasticity of
imports is 0.25 and the income elasticity of imports has the value 1.92. These values
illustrate the strong connection between Argentina’s imports and the economic cycle and
their unresponsiveness to changes in relative prices, especially in the short-term. Due to a
lack of empirical estimations, the elasticity of imports and exports to the determinants of
non-price competitiveness is assumed to have very low values (equal to 0.025).”

Labour productivity grows due to labour-saving technical change, which is assumed to be
exogenous and increases by 2% per year, but also varies according to changes in aggregate
demand. The Kaldor-Verdoorn parameter capturing this relationship equals 0.5, as
commonly assumed (see e.g. Ros, 2000; Leon-Ledesma, 2002; Rada and Taylor, 2004).

19 Average and distribution parameters represent the largest group of parameters, and include household
saving rates, household income and expenditure structure, input-output coefficients and tax rates, among
others.

20 Low parameter values are consistent with Catao and Falcetti’s findings that capital accumulation influences
exportts in the long-run but not in the short-run. They also reflect Argentina’s structurally high import
dependency.
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Price and income elasticities of household demand are taken from Berges and Casellas
(2002) and are employed to calibrate the intercept and marginal propensities of the
household linear expenditure system according to the Frisch methodology.

The parameters of the wage and investment equation were defined considering estimations
from a structural macroeconometric model for the period 2003-2006 (see Panigo et al.
2009).”" The calibration of the wage equation considers: (i) an intermediate response of
wages to labour productivity growth, with the respective coefficient taking a value equal to
0.5; (ii) an indexation parameter equal to 0.8; and (iii) a moderate elasticity to the situation
of the labour market, since the coefficient linking wage growth to changes in
unemployment equals 0.28. Parameters for the investment equation suggest a weak
response of total investment to output growth, public investment and increases in the cost
of capital, and that profits are the main driving force behind investment (see Table A.1).

Together with parameter values and sources, Table A.1 shows the range of values for
which the CGE model works. None of the model’s parameters, as shown in columns 2 and
3 of Table A.1 is at bound, but rather is distant from the values that make the CGE model
unstable. This suggests that the functioning and stability of the model do not depend on
any particular parameter value and that the CGE model works for values close to those
defined in this calibration.

3. An applied analysis of Positive Terms of Trade Shocks in
Argentina

This section studies the impact of a positive natural resource shock, simulated as an
increase in the international prices of Argentina’s natural resource exports. The analysis
first discusses the dynamic economic adjustments to the shock and the implications of this
positive terms of trade shocks in wage-goods exporting countries. It secondly addresses
economic-policy issues related to shock management. The purpose of the analysis is to
evaluate: if terms of trade shocks tend to constrain productive and export diversification, to
what extent economic policies have contributed to counteract Dutch disease effects in
Argentina and thus facilitated the economic recovery and fast economic growth observed
in the country in recent years, and how do the effects of a positive terms of trade shock in
a wage-goods exporting countries differ from a similar shock in countries producing other
resource based products. Before turning to these issues, however, the paper compares the

trends observed in key macroeconomic variables to simulated trends with the dynamic
CGE model.

Simulations are performed for the medium-term period 2004-2007 and, unless otherwise
stated, the simulations in this paper assume the benchmark closure rules: quantity
adjustments in factor markets, exogenous government expenditure, a fixed nominal
exchange rate and Keynesian adjustment to the savings-investment balance. Although the
CGE model capture many dimensions of an economy, the analysis in this paper focuses on

21 Parameter values employed to calibrate the wage and investment equations of the model do not necessarily
coincide with estimations from Panigo et al (2009), for these have been taken as a benchmark for the
calibration.
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changes in output, the main components of aggregate demand and the evolution of the
external sector, especially changes in output, exports and the competitiveness of the
tradable sectors. The tables in the appendix, however, display the effects of the shocks in a
broader set of variables.

Table 6 below displays information of the average growth rate observed in key
macroeconomic variables (real GDP growth, the main components of aggregate demand,
consumption, investment, exports and imports, and other relevant macroeconomic data
such as total employment, the CPI and average real wages) and the model baseline
simulations for the period 2004-2007 (see columns 1 and 2). Although inaccuracies in the
model specification, missing information and “unobservable” factors (or factors not
considered by the model) influence the simulations, Table 6 shows that, in the case of most
variables, the baseline simulation projects growth rates similar to those reported in official
statistics. The model shows rapid real output, consumption and exports growth, and even
faster growth in total investment and imports, which in all cases differ from official trends
by less than 10% (see Table 6, columns 1 and 2, rows 1 to 5). However, the figures for
employment and real wages exceed or fall short of observed trends by higher margins (see
Table 6, columns 1 and 2, rows 6 and 11). %

The model simulations also display observed increases in consumer prices. According to
official data and the model’s base run simulation, the CPI grew at an annual average rate of
10% between 2004 and 2007; yet inflation accelerated in 2007 and 2008 —a period not
analysed here (see Table 6 columns 1 and 2, row 7). It should be noted that the model
identifies only two sources of overall price increases: wage-goods inflation associated with
changes in the prices of natural resource products, and inflation due to differences in the
composition of domestic supply and demand, linked to the economic cycle.”’

Wage-goods inflation is linked to developments in the international market for primary and
other natural resource products and to Argentina’s exchange regime. Increases in the
international price of Argentina’s natural resource exports, especially in 2006 and 2007, and
the implementation of a stable and competitive exchange rate since 2002, have been
pushing prices upwards. In terms of the CGE model, this occurs because higher
international prices and a competitive exchange rate —read devalued exchange rate—
increase the profitability of exporting and, thus, reduces the number of goods offered in
the domestic market.”* Increases in the demand for non-tradable goods, in excess of

22 Whereas the presence of significant excess capacity contributes to explain the model’s overestimation of
total employment growth, the main factor that explains the models underestimation of real wage growth is

the moderate wage response of nominal wages to improvements in labour market conditions.

23 Price increases associated with changes in agents’ expectations or due to monetary factors are not taken
into account since the dynamic CGE model considers only the real side of the economy. For a discussion of
the various causes of inflation in Argentina see the analyses in CENDA (2008) and Frenkel (2006).

2 However, there are other mechanisms linking domestic and international prices, all of them valid to a
certain extent. Domestic prices may increase because the price of primaty commodities and many processed

natural resources goods are determined in the international market. Or they can augment because the
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available supply, associated to the (observed and) simulated increases in demand,
employment and real wages are the other cause of overall price increases identified in the
model (see Table 6 columns 1 and 2, rows 7 to 10).

Table6

Positiveterms of trade shocks. A 10% increasein the price of exported goods. Dynamic
simulationsfor the period 2004-2007 &/

Observed Base Run (BR) :Positive Termsof Trade Shock 10%
inc. PWEpp & PWEWr
Annual Av. growth % change from BR
(€ @ ©)
M acr oeconomic Variables
1 Real GDP 8,8 7,93 2,2
2 Tot. Consumption 8,2 8,20 55
3 Tot. Investment 18,4 16,98 3,8
4 Tot. Exports 9,9 10,18 -10,2
5 Tot. Imports 18,7 19,56 7.9
6 Tot. Employment 3,2 5,29 3,8
7 Consumer Price Index (CPI) 9,8 9,93 18,6
8 Dom. Price PP 13,4 9,83 32,1
9 Dom. Price MR 11,4 8,77 28,2
10 Dom. Price OS 8,6 10,76 14,9
11 Av. Real Wage 9,7 4,86 -3,4
Variables External Sector
12 Real Exchange Rate CMO -0,74 159,3
13 Real Exchange Rate CPS -2,06 77,8
14 Output APP 8,06 3,7
15 Output AMR 7,26 5,0
L6 Sg;put M-up Sectors (MO + 7.48 16,4
17 Domestic supply PP 7,91 -7,6
18 Domestic supply MR 6,34 -7,0
19 Imports PP 9,93 215
20 Imports MR 19,19 11,6
21 Exports PP 9,00 11,3
22 Exports MR 11,30 25,0
23 Exports MO 10,61 -67,6
24 Exports PS 9,59 -73,7

increased profitability of some exportable crops, e.g. soybeans in Argentina, reduces the supply of other
products that are consumed in the domestic market, with a subsequent impact on prices and inflation. The
latter explanation cannot be explored with this model because the natural resource sector is not sufficiently
disaggregated. And the former explanation is not accounted for because, as explained in the previous section,
the natural resource sector in the CGE model is defined using a flexible price formulation.
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Source: model computations. % change from base run

a/ The base run simulation assumes a Keynesianrelosle for the saving-investment balance; PPrmany
products; MR= resource intensive manufacturing; Mtber manufacturing products; PS= producer and réxple
services; OS= other (consumer) services

This brief introduction to the model baseline simulations concludes by referring to
simulated dynamics of the non-natural resource tradable sectors (MO and PS). According
to the baseline simulation, production and exports from sectors MO and PS expand at
rates similar to those in other sectors (see Table 6, column 2, rows 14 to 24). Although
sectoral exchange rates appreciate by a small amount due to domestic inflation, reducing
the competitiveness of sectors MO and PS, the expansion of domestic and international
demand, rising international prices, Argentina’s exchange rate policy and the recovery of
public and private investment has encouraged production and exports in the non-
traditional sectors (see Table 6 column 2, rows 14 to 24).

3.1 Positive natural resource shocks: increases in the price of
Argentina’s Natural Resource Exports

The paper now turns to the analysis of Argentina’s economic response to positive natural
resource shocks. The first simulation provides a general overview of the effects of positive
terms of trade shocks in Argentina. The simulations assume that the world price of
Argentina’s natural resource exports (PP and MR) increases by 10% over all the simulated
period, an expansion in international prices slightly larger than the average expansion for
2004-2007, but smaller than 2007 price changes, which expanded at around 8% and 20%
respectively (see Table 3).

Simulation results for a selected group of variables are summarized in Table 6 above.
Column 2 presents the baseline simulation and column 3 displays the adjustment to the
terms of trade shock. The former are annual average growth rates over the simulated
periods and the results for the terms of trade shock are presented as percentage changes
from the baseline.

According to the simulations, a sustained increase in the international price of natural resource
products, as the one observed in recent years, is not expansionary but contractionary, slowing GDP
growth by 2.2% vis-a-vis the base run simulation in period 2004-2007. This result, which
initially may appear “counterintuitive”, does not imply that Argentina’s recent expansion
has been independent of improvements in the external terms of trade. As is shown later in
this paper, it suggests that, unless complemented by economic policies — e.g. export taxes
and the exchange rate— the positive terms of trade shock could not bring about output
growth.

Dutch disease effects are the fundamental explanation for the adjustment, although the reduction in
real wages also slows aggregate demand and thus contributes to making the terms of trade
shock contractionary in this demand-driven model.”> Although the positive terms of trade

2> Without the reduction in real wages, consumption might have expanded further than the 5% resulting from
the simulation. The reduction in foreign savings following the improvement in the current account surplus
associated with the shock diminishes disposable income and could reduce aggregate demand. The link
between the availability of foreign savings and output growth, however, is not straightforward and depends
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shock increases consumption and investment, the shock also reduces net exports, as
growth in international prices prompts increases in domestic prices reducing the
competitiveness of Argentina’s non-natural resources sectors (see rows 2 to 5). The
contraction in output occurs not only because total exports decrease —as the contraction in
export growth in sectors MO and PS more than compensates the expansion of natural
resource exports— but also because, as domestic products become less competitive, they are
substituted by imports, and output growth in mark-up sectors slows down (see rows 16 to
24). Indeed, as Figure 1.a and Figure 1.b show, the shock leads to an absolute reduction in
output from sector —which is not compensated by the positive impact of the shock on

other sectofs.

In Argentina’s managed exchange regime, where the government aims at maintaining a
competitive exchange rate, the revaluation occurs via increases in domestic prices, which
expand at close to 20% overall in relation to the baseline (Table 6, column 3, row 7). Prices
expand due to rising costs (of wages and intermediate inputs) in mark-up sectors, both
because the demand for non-tradables grows faster than supply, but fundamentally because
the shock increases the profitability of exporting and reduces the fraction of total
production of natural resource products offered in the domestic market, thus increasing the
price of primary products and wage-goods.”* Because the model assumes a high elasticity of
transformation” and does not allow for substitution among natural resource products,
price changes may overestimate the effect of the terms of trade shock, although the
adjustment is consistent with the behaviour of the Argentine economy.

very much on exchange rate adjustments. As the Argentine experience in the 1990s shows, increases in
foreign savings can also be contractionary, whenever inflows are associated with exchange rate appreciations
and engender a process of de-industrialization. The reverse applies to reductions in foreign savings, in
Argentina as in many other developing countries during the 2000s, and Japan and Germany before that, have
often been linked to the experiences of fast economic growth pulled by tradable production and investment.
Indeed, what most developing countries (including Argentina) are in need of is foreign exchange rather than
foreign savings. This can be obtained from abroad in the form of loans and increases in foreign savings, or
can be obtained by developing a competitive economy, which takes place in a context of falling foreign

savings but rising domestic ones.

26 Table 6 shows that in a context of growing natural resource production, domestic supply of products from
sectors PP and MR falls by 7%, but PP exports expand by 11% and MR exports grow by around 25% vis-a-
vis the baseline (Table 6, column 3, rows 14, 15, 17, 18, 21, 22).

27 Alternative simulations assuming an elasticity of transformation equal to 1.8, not reported in the table, but
available on request, lead to lower price increases; nevertheless, the overall impact of the shock remains

contractionary.
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Figurel.a
Evolution of aggregate and sectoral output (2004-2007). Base run simulation and demand
shocks (10% Increasein theinternational price of natural resour ce exports (PP & MR))
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Source: model simulation

Note: BR = Base Run; DS = Demand Shock (10% Increadeeitnternational Price of Natural Resource Exp@&
& MR)); XA (MO) = output sector MO; XA (PP, MR, OS) output in sectors PP, MR, OS

The first simulation illustrates that positive terms of trade shocks can be contractionary when analysed
through a dynamic lens becanse they crowd-out the industrial sector and hinder productive and export
diversification. Unless they are managed adeqnately to avoid a currency revaluation, positive terms of trade

shocks may fail to convert current wealth into future and sustainable rewards.
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Source: model simulation

Note: BR = Base Run; DS = Demand Shock (10% Increadeeitnternational Price of Natural Resource Exp@?&
& MR)); XA (MO) = output sector MO; XA (PP, MR, OS) output in sectors PP, MR, OS
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3.1.1 Terms of trade shocks in wage-goods exporting countties. Is the
adjustment in Argentina different from that in other Latin American
countries with different natural resource endowments?

In addition to analysing the general effects of positive natural resource shocks and the
response of other tradable sectors, this research also aims to analyse how the characteristics
of the sectors linked to Argentina’s natural resource endowments influence the economic
adjustment to these shocks, a point that has been discussed in Serino (2007) in relation to
the effects of nominal exchange rate devaluations. Does a positive price shock to
agricultural and food products, Argentina’s traditional exports, differ from a price shock
affecting other type of natural resource products, as for instance mineral products?

To investigate whether being an exporter of wage-goods has implications for the
adjustment to a positive terms of trade shock, this section compares the simulation results
for a 10% increase in international prices affecting the products from sector PP with a
similar shock in sector MR. Although Argentina’s natural resource exports include mineral,
fuel and agricultural products, the analysis assumes that the price shock to PP products
represents an increase in mineral prices and the price shock affecting MR products
represents an increase in wage-goods prices, because processed natural resource exports in
Argentina to a large extent consist of food-products.”

Table 7 and Table A.3 in the appendix to this paper show the results of simulations using
the dynamic model for the period 2004-2007. As shown in columns 1, 2 and 3, the
medium-term contractionary effects of a positive price shock to MR products are larger
than the effects of a similar shock affecting primary products (PP). A key factor explaining
this difference is the response of domestic prices to each shock: whereas the price shock to
“mineral” products increases consumer prices by 5% vis-a-vis the base run, these prices
expand by more than 10% when the shock affects “food” products (see Table 7, columns
1,2 and 3, row 4).”’

Two particular effects of the shock in wage-goods exporting countries are worth noting.
The first one is that the positive shock to natural resource-intensive manufacturing
products increases exports from sector MR and therefore diversifies Argentina’s natural
resource exports, one of the two export diversification possibilities identified in previous

28 Indeed, it would be incorrect to assume that wage-goods are only processed products. Most crops
produced in Argentina should also be considered wage-goods as they are the inputs to sector MR and
increases in their prices will be reflected in food prices. This relationship, however, cannot be taken into
account because, to gain flexibility, the model assumes that prices in sector MR are determined according to

market conditions and not in relation to production costs.

2 There are two factors underlying the differences observed in the increase in consumer prices. First, food
prices have a higher weight than primary commodity prices in the consumption basket; therefore, increases in
the former have a larger impact on the overall price index. Second, non-tradable prices (OS) increase more
when the shock affects food products than when it is related to primary products. This is because, as the
shock is more contractionaty in wage-goods exporting countries, the expansion in the supply of non-tradable
goods is smaller than when the shock affects primary or “mineral” exporters (see Table A.3, columns 2 and 3,
rows 13 and 19).
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sections, because higher export prices encourage natural resource processing and greater
supply of MR products, and also in part because higher prices reduce domestic demand.
Yet, “export diversification” occurs in a context of falling total exports, because Dutch
disease adjustments reduce exports from sectors MO and PS (see Table 7, columns 2 and
3, rows 2, 13 to 15).

The second one relates to an important difference between the two shocks: in the medium-
term positive terms of trade benefiting “mineral” products improve real wages, but
constrain household purchasing power when the price shock affects wage-goods. A similar
external shock, therefore, may have different implications for Argentina and Chile (one
exporting wage-goods and the other copper), in both aggregate and sectoral terms and also
in terms of changes in socio-economic conditions (see Table 7 columns 2 and 3, row 8, and
Table A.3, columns 2 and 3, rows 32 to 30).

3.2 Managing positive terms of trade shocks
3.2.1 Increases in export taxes

The previous simulations show that positive terms of trade shocks, in a fixed or managed
exchange rate regime, increase domestic prices and constrain export diversification, an
adjustment that is larger when the shock is in a country that is a wage-goods exporter, as
Argentina. To counteract these effects the Argentine government has implemented various
policies, and others have been suggested by analysts and policymakers.”

One such policy is export taxation. The impact of export taxes was discussed in Serino
(2007) and others™, and are studied in this paper simulating a 100% increase in export taxes
(.e. from 10% to 20%) in addition to the price shock affecting the products from sectors
PP and MR.

The simulation results are presented in Table 7 (and Table A.3 in the appendix to this
chapter), in columns 4 (5) and 5 (6), depending on the sector concerned, whether PP or
MR. As expected, export taxes contribute to reducing consumer prices, especially as they
are applied to wage-goods —growth in annual consumer prices is 8%(1%) lower than in the
base run simulation and 20%(5%) lower than if the terms of trade shock to sector MR (PP)
is not accompanied by higher export taxes (see Table 7 columns 1 to 7, rows 4 to 7). Yet,
for this policy to foster an increase in domestic supply sufficiently large to reduce domestic

30 A number of policies to control inflation, in addition to export taxes, have been discussed, recommended
and, in some cases, already implemented in Argentina. Among these: contractionary fiscal policies to
slowdown the fast expansion in aggregate demand, the development of institutions to channel and control
the conflict between firms and workers (which has increased with economic activity), exchange rate
appreciations and price controls. See Albrieu and Corso (2008), CENDA (2008), Frenkel (2008), Plan Fenix
(2007), Olivera (2006) for recent contributions to and perspectives on this debate.

31 Export taxes were implemented in 2002 in Argentina to moderate the impact of the large devaluation that
followed the collapse of the convertibility regime, but have been raised in recent years to ameliorate the

impact of escalating international prices.
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prices and offset the Dutch disease effects of the shock, export taxes will have to be

substantially increased.”

Table7
Positive demand shocks and export taxes.
Annual Av. growth 2004-2007 and per centage changeto base run simulation a/

Base Run 10% Inc. 10% inc. 10% inc. 10% inc.
(BR) PWEgp PWEwr PWEpp & PWEwr &
100% inc. 100% inc.
EXP_TPP EXP_TMR
% change BR b/
(1) e ©) @ ©)
1 Real GDP 7,93 -0,73 -2,58 0,21 2,01
2 Tot. Exports 10,18 -6,36 -5,24 1,55 4,02
3 Tot. Employment 5,29 2,01 1,75 -0,53 -1,35
4 Consumer Price Index 9,9 4,69 13,46 -1,01 -8,07
5 Dom. Price CPP 9,8 30,22 1,71 -6,97 -1,01
6 Dom. Price CMR 8,8 1,60 26,57 -0,34 -16,93
7 Dom. Price COS 10,8 2,89 10,89 -0,54 -5,88
8 Real Wage 4,9 1,79 -5,33 -0,66 2,69
9 Real Exchange Rate CMO -0,7 50,21 110,21 -11,96 -71,24
10 Real Exchange Rate CPS -2,1 31,65 47,07 -7,58 30,79
11 Output Mark-up sectors (MO 7.48 7,05 11,01 1,76 8.01
+ PS)
12 Exports CPP 9,00 18,94 -7,67 -4,57 4,76
13 Exports CMR 11,30 -5,79 30,45 1,23 -22,57
14  Exports CMO 10,61 -25,84 -43,70 6,13 30,00
15 Exports CPS 9,59 -32,44 -44,02 7,85 30,58

Source: model computations;

a/ All the simulations are run using the benchnwokure rule: quantity adjustment the labour marketd exchange
rate regime; exogenous government expenditure &ydésian closure rule for the saving-investmerdrioz; b/
Macroeconomic balances are presented as annualggvgrowth rather than % change from base run

PWEspr = export price primary products (resource-inteagivoducts); inc. = increase; EXP_T.=export tax

According to Table 7, annual export growth from sectors MO and PS is larger than in the
base run simulations and significantly larger than when the terms of trade shock is not
accompanied by increases in export taxes; the same applies to total exports (see Table 7
columns 1 to 5, rows 2, 12 to 15). In addition, as taxes on primary commodity exports (PP)
reduce the domestic price of these products, the policy increases the profitability of natural
resource processing and encourages all types of export diversification: diversification within
the natural resource sector, for it promotes natural resource processing, and diversification
in other industrial products and services (see Table 7, columns 2 and 4, rows 12 to 15).

32 E.g. a 50% increase in export taxes to wage-goods, not reported in the table, reduces the inflationary
impact of the terms of trade shock, but is not sufficient to reduce Dutch disease effects making the shock
contractionary, nor does it impede a reduction in real wages. The increase in export taxes, however, may be

overestimated since in this model export taxes affect domestic prices through increases in domestic supply.
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It has been shown that export taxes contribute to mitigating domestic inflation by
increasing the domestic supply of natural resources products. But export taxes also help to
reduce domestic prices as they take money out of the economy, preventing further
increases in the demand for non-tradable goods. This mechanism, however, depends on
government expenditure decisions: on the government not spending the additional income
it collects via export taxes, as in the previous simulations, and on how the government

spends these resources, which is discussed in the next section.

3.2.2 Tax and Spend: production subsidies, government consumption and
public investment

Analysis of export taxes draw attention to government expenditure since if government
spends the income derived from export taxation its policy for controlling inflation and
offsetting Dutch disease adjustments will be less effective. Yet, the characteristics of
government expenditure decisions also determine domestic adjustments and can contribute
to preventing or counteracting Dutch disease adjustments through alternative channels.

In relation to the medium-term responses of sectors MO and PS —the non-natural resource
tradable sectors—, three different uses of income from export taxes are worth analysing.
The first is subsidising production in sector MR, a policy designed by the Argentine
government to reduce inflation. The other two policies refer to changes in government
investment and consumption because, as mentioned in the previous section, public
investment in infrastructure can contribute to productive and export diversification, but
increases in government consumption may have the opposite effect because they can

increase domestic prices.

To simplify the exposition, 1 define an alfernative base run simulation considering the
simulation of a 10% increase in the international price of wage-goods (MR) accompanied
by a 100% increase in export taxes. Therefore, the simulations compare alternative public
expenditures decisions financed by the annual increase in government tax income against
this alternative base run.

Production subsidies for natural resonrce-intensive industries

In addition to export taxes, the Argentine government has been subsidizing the natural
resource-intensive industries to deal with the terms of trade shock. Subsidies have been
allocated to sector MR to promote increases in the domestic supply of wage-goods and to
reduce inflationary pressures.

Column 2 in Table 8 and Table A.4 simulates annual changes in export tax income devoted
to expanding production subsidies, which is used to increase the price received by domestic
producers in sector MR. Comparison with column 1 —the alternative base run simulating of
higher international prices for MR products and the higher export taxes— suggests that
production subsidies do increase the domestic supply of wage-goods, but are ineffective in reducing increases in
domestic prices (the CPl is close to 3% higher than in the simulation with no subsidies). This
is because subsidies are an injection of income into the economy, which increases demand
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more than supply, increasing the prices of wage-goods and (especially) non-tradables™ (see
Table 8 columns 1 and 2, and rows 4 to 7 and 11).

Tax and spend: increases in public consumption and investment

A particular feature of Argentina during the period analysed is the sharp contrast observed
between rapidly growing public investment and government consumption, which have
expanded at average annual rates of more than 45% and 6% respectively between 2004 and
2007 (see Table 1). To extend the discussion on the consequences of different government
expenditure decisions, this section simulates that annual changes in export tax income are

alternatively used to finance government consumption or investment.

First, I simulate that changes in export tax income finance higher government
consumption. As Table 8 and Table A.4., columns 1 and 3 show, higher government
consumption has some positive real effects: it further increases total consumption and
employment vis-a-vis the alfernative base run scenario used in these simulations (see Table 8
columns 1 and 3, row 3, and Table A.4, columns 1 and 3, rows 2, 6). However, higher
government consumption increases domestic prices and reduce the price competitiveness
of industry and setrvices exportts vis-a-vis the alfernative base run, leading to a slowdown in
total exports34 and investment (see Table 8, columns 1 and 3, rows 2 and 13 to 16, and
Table A.4 columns 1 and 3, and rows 1, 3, 4 and 20 to 23).

The next simulation explores the adjustment in Argentina would public investment further
expand with changes in export tax income. Table A.4 shows that, in contrast to the
medium-term effect of larger government consumption, higher public investment is
expansionary, increasing the annual growth rate of output and consumption by more than
4% and further expanding total investment, vis-a-vis the alternative base run scenario (see
Table A.4, columns 1 and 4, rows 1 to 3). Total employment and domestic prices, especially
of non-tradable goods, also expands with economic activity, as shown in Table A.4 (see
columns 1 and 4, rows 6 and 10 to 13).

33 As expected, increases in domestic prices reduce the competitiveness of exports from sectors MO and PS,

and also slows down exports from these sectors (see Table 8 columns 1 and 2, and rows 15, 106).

3+ The slowdown in total exports occurs because growth in all kinds of exports falls. Natural resources
exports fall because with higher prices encourage producers to sell a larger percentage of their production in
the domestic market, and exports from MO and PS because they are less competitive.
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Table8

Managing positive demand shocks. dynamic simulations.
Annual average growth 2004-2007 and per centage change to base run simulation a/

ALT BR (1) & prod. (1) & Gov. (1) & Pub.Inv.d/ (1) & Exp.
subsidies b/ Cons.c/ Elasticity e/
% changeto Alternative Base Run f/
(1) 2 3 4 (©)]

1 Real GDP 8.09 0,7 -0,1 4,1 3,1
2 Tot. Exports 10.58 -3,7 -3,9 -4,5 -8,0
3 Tot. Employment 5.22 1,1 0,9 4.8 4,0
4 Consumer Price Index 9.12 2,7 3,7 3,6 3,0
5 Dom. Price CPP 9.73 0,5 0,2 0,7 0,6
6 Dom. Price CMR 7.28 1,3 1,2 1,4 1,2
7 Dom. Price COS 10.13 4.2 6,4 4,6 3,9
8 Real Wage 4.9 1,6 0 12,4 9,7
9 Real Exchange Rate CMO -0.21 69,0 77,0 1479 3116
10 Real Exchange Rate CPS -1.43 15,8 18,5 39,1 6 32,
11 Output in MR 7.03 1,2 0,2 2,5 1,8
" (F?;;put Mark-up sectors (MO + 8.14 03 1.4 47 3.2
13 Exports CPP 9.43 -1,4 -0,8 -0,2 -0,4
14 Exports CMR 8.75 -4,1 -4,3 -3,4 -3,0
15 Exports CMO 13.79 -4,3 -5,2 -8,0 -15,9
16 Exports CPS 12.52 -5,5 -6,5 -7,4 -14,8

Source: model computations;

a/ All the simulations are run using the benchn@okure rule: quantity adjustment the labour marketd exchange rate regime;
exogenous government expenditure and Keynesianrelosle for the saving-investment balance; b/ ahincreases in export tax used to
subsidize producers in sector MR; ¢/ annual in@e#s export tax finances increases in governmamwmption; d/ annual increases in
export tax finances increases in government inveistne/ annual increases in export tax financegases in government investment and

export elasticity to sector PS (capital accumutatiad productive linkages) = 0

ALT BR= alternative Base Run (10% inc. PW&& 100% inc. exp tax MR); PWiswr) = export price primary products (resource-
intensive products); inc. = increase; prod-= paiiin; Gov.= government; Cons-= consumption; Pydublic; Inv.= investment;
Exp.=exports

Exports undergo a particular adjustment and grow slower than if income from export taxes
were not used to finance public investment. Total exports decelerate because public
investment is an expansionary impulse that increases domestic demand and prices. As a
consequence, first, total exports growth slow down as more natural resource products are
allocated to the domestic market, and second because domestic inflation jeopardizes the
price competitiveness of non-natural resource exports (see Table 8, columns 1 and 4, rows
13 to 16).

The slowdown in non-natural resource exports at first sight may seem surprising if one
considers that these results suggest that the development of productive linkages associated
with public (and private) investment in infrastructure are not relevant to export
diversification. The situation is somewhat different, as Table 8, Table A.4 and Figure 2
show in comparing the abovementioned simulation to an alternative simulation that
assumes that non-natural resource exports are absolutely independent of output changes in
sector PS. The results in both Table 8 and Figure 2 show that non-natural resource exports
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would have grown slower were they irresponsive to non-price competitive determinants
(see Table 8, columns 4 and 5, rows 15 and 16 and Figure 2, lines E(MO&PS) DS1 and
EMO&PS) DS2).

The simulation results do not question the importance of public investment policies, a
hypothesis explored in this paper following Serino (2009, chapter 3), but do call the
attention to the timing of these policies. In the context of a positive shock, public
investment is pro-cyclical and engenders price adjustments that counteract their positive
(non-price) effects for export competitiveness. Indeed, to increase the effectiveness of
public policies it may be preferable —and recommended— to take advantage of times of
abundance to create a countercyclical fund (Ocampo, 20052). This fund could be used

finance public investment, but in a continuous, smooth and sustainable manner.

Figure?2
Termsof trade shocks, export tax and non-natural resour ce exports

145 |
135 |
125 |
115 |

105 -

95

2004 2005 2006 2007

——e—— E(MO&PS) BR - - - E(MO&PS) DS1 — A— E(MO&PS) DS2

Source: model simulation

E(MO&PS) BR = Non-natural resource exports in theraative base run (10% inc. PWEMR & 100% incekport
tax MR); E(MO&PS) DS1 = Non-natural resource expantthe alternative base run and increases inreigo
revenue finance public investment; E(MO&PS) DS2(MB&PS) DS1 and export elasticity to sector PS ifehp
accumulation and productive linkages) = 0

Despite the effects on aggregate demand, the results of the simulations are interesting in
terms of medium-term economic adjustment to different types of government expenditure.
Alternative allocations of export tax income suggest that:

production subsidies seem to be ineffective to control overall domestic price increases;

expansion in government consumption creates additional inflationary pressures that
engender Dutch disease adjustments in the medium-term;

public investment promotes two opposite types of adjustments: increases in the non-price
competitiveness of the non-natural resource sector on the one hand, and reductions in
the price-competitiveness of these sectors on the other, when public investment
projects are promoted in a context of positive terms of trade shocks.
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3.2.3 An alternative response to the positive terms of trade shocks: a
nominal exchange rate revaluation

Although the Argentine government is at present deliberately preventing changes to the
nominal exchange rate, it is worth investigating how the Argentine economy would adjust
if economic authorities accompany positive terms of trade changes with a nominal
exchange rate revaluation. The simulation results are presented in Table A5 in the
appendix to this chapter and assume a 10% increase in the international prices of wage-
goods (PWE,), and that the nominal exchange rate falls, or revalues, by 10%, as a
response to higher export prices.

The exchange rate adjustment manages to curve down increase in domestic prices in
relation to the simulation of increases in export prices with no changes in the nominal
exchange rate (see Table A.5, columns 2 and 3, and rows 9 to 12).” According to the
simulation, real exchange rate revaluation has negative real effects: the rate of growth of
aggregate output and investment falls by 8% and export growth decreases by more than
12% vis-a-vis the baseline simulation (see Table A.5, columns 3 and 4, and rows 1 to 4).”
Therefore, the simulation results suggest that, together with export taxes, Argentina’s
exchange rate policy has been contributing to the economic expansion observed in recent
years, as it prevented Dutch disease effects associated with domestic prices and nominal
exchange rate adjustments, and through increases in the profitability of tradable
production.

The simulations also show why exchange rate revaluations tend to be accepted by
households in the short and medium terms. Despite their negative impact on aggregate
demand and employment (larger for formal and skilled workers employed in the industrial
sector), exchange rate revaluations improve real wages, which expand at an annual rate 15%
higher than in the base run simulation (see Table A.5, column 3, and rows 19 to 26). Over
the longer term, however, the contraction of aggregate variables and employment linked to
the real exchange rate revaluation can offset the benefits of lower domestic inflation rather
leading to deflation, as happened in Argentina during the 1990s.

% The reduction in domestic prices is associated not only to the reduction of tradable prices, but also to the
slowdown verified for non-tradable prices, an adjustment that is directly related to the evolution of aggregate

variables.

36 The reduction in export growth occurs because real exchange rate revaluation works to reduce all types of
exports. Growth in primary commodity and resources-intensive manufacturing exports falls because with
lower tradable prices the rate of profit, investment and supply of natural resource products falls. Growth in
exports and output from sectors MO and PS also slow as changes in exchange rate policy increase labour
costs and appreciate the exchange rate relevant for these sectors, a competitiveness loss that is reinforced by
the reductions in productivity growth, capital accumulation and domestic productive linkages (see Table A.5,
columns 3 and 4, rows 13 to 18).

28



4 FINAL THOUGHTS

This paper has provided an applied evaluation of recent positive external shocks in
Argentina's natural resource sectors and some of the policies implemented to cope with
them. The analysis has shown that impulses associated to growing primary commodity
prices have been adequately managed by economic authorities and that, although there is
no single, exclusive determinant of Argentina’s fast economic growth in recent years, some
of the policies analysed in this paper have positively contributed to it. The findings from
this paper call into question the positions claiming that economic growth in Argentina has
been principally (if not only) the consequence of unique, favourable international
conditions.

Evaluation of the positive external terms of trade shock has shown that they limit the
competitiveness of the non-natural resource sector and that they can be contractionary in
the medium-term, and may even lead to a reduction in real wages in wage-goods exporting
countries, in contrast to other natural resource exporting countries, if no economic policies
are implemented to counteract this adjustment. Export taxes on natural resource products
and Argentina’s competitive exchange rate policy, as shown through counterfactual
simulations, have counteracted the negative effects of the terms of trade shock, thereby
contributing to productive and export diversification, as suggested in Serino (2007 and
2009, chapter 4).

In addition, the applied analysis has enriched with new findings the understanding of the
effects of certain economic policies recently implemented in Argentina. In particular, the
counterfactual exercises have shown that in a context of strong demand impulses spending
the income collected with export taxes may engender price increases that fuel or reinforce
Dutch disease adjustments that the tax originally aimed to counteract. This has two major
implications for government spending. First, it implies that subsidies to producers of wage-
goods are ineffective to control overall domestic inflation. Second, it implies that
optimizing the contribution of public investment in infrastructure to improve the
competitiveness of the economy requires special attention to the timing of public
investment to avoid overheating the economy.

To conclude it should be noted that, because many factors have determined output
dynamics in Argentina in recent years, it is difficult to know how the slowdown in primary
commodity prices associated with the 2008 global economic meltdown—if it finally
materializes—, will affect economic growth. Although, as shown in this chapter, positive
terms of trade shocks under certain circumstances can be contractionary, a negative shock
need not be expansionary —nevertheless some simulations, not reported in the paper, point
in this direction. First, because domestic prices may not fall; and second, because, unless
government makes some provisions via an anti-cyclical fund, some of the expansionary
policies implemented in Argentina recent years may not be in place to promote aggregate
demand.

29



References

Albrieu, R. and E. A.Corso (2008) ‘Politica Monetaria, Politica Fiscal y Objetivos Multiples
en Argentina 2002-2006’, Nuevos Documentos CEDES No. 38.

Annabi, N., J. Cockburn and B. Decaluwe (2006) ‘Functional Forms Parametrization of
CGE Models’, MPIA Working Paper No. 2006-04 (March).

Bastourre, D., J. Carrera and J. Ibarlucia (2007) ‘Commodity Prices in Argentina. What
does Move the Wind?’, paper presented at XXXXIInd Reunién Anual de la AAEP
(Asociacién Argentina de Economia Politica).

Berges, M. and K. Casellas (2002) ‘A Demand System Analysis of Food for Poor and Non-
Poor Households. The Case of Argentina’, cokaaa ma 10 xonrpecce; EAAE, Exploring
Diversity in the European Agri-Food System, Zaragoza, Spain, 28-31 (August).

Brunnschweiler, C. and E. Bulte (2008) ‘The Natural Resource Curse Revisited and
Revised: A Tale of Paradoxes and Red Herrings’, Journal of Environmental Economics and
Management, forthcoming,

Canitrot, A. (1975) ‘La Experiencia Populista de Distribucion de Ingresos’, Revista Desarrollo
Econdmico No. 59, vol. 15 (October - December).

Catao, L. and E. Falcetti (2002) ‘Determinants of Argentina’s External Trade’, Journal of
Applied Economies vol. V, No. 1, 19-57.

CENDA (2007) ‘El Trabajo en la Argentina. Condiciones y Perspectivas’, Informe No. 13,
(PRIMAVERA/2007).

CENDA  (2008) ‘Notas de la  Economia  Argentina N°5  (August)
http://cenda.org.ar/informe_macroeconomico.html .

Cicowiez, M., C. Diaz-Bonilla, and E. Diaz-Bonilla (2008) ‘The Impact of Global and
Trade Liberalization on Poverty and Inequality in Argentina’, paper presented at GTAP
Eleventh Annual Conference, Helsinski, (April).

Damil, M., R. Frenkel and R. Maurizio (2002) ‘Argentina: A Decade of Currency Board. An
Analysis of Growth, Employment and Income Distribution’, Employment Paper,
International Labour Office (ILO), vol. 2002/42.

Dervis, K., J. de Melo, and S. Robinson; (1982) General Equilibrium Models for Development
Policy, New York: Cambridge University Press.

Diamand, M. (1972) ‘La Estructura Econémica Desequilibrada Argentina y el Tipo de
Cambio’, Revista Desarrollo Econdmico 45 (12), (abril-junio).

Diao, X., J. Rattse and H. E. Stokke (2006) ‘Learning by Exporting and Structural Change:
A Ramsey Growth Model of Thailand’ in Journal of Policy Modeling, Elsevier, vol. 28(3):
293-300, (April).

30



Diao, X., J. Rattse and H. E. Stokke, Hildegunn (2005) ‘International Spillovers,
Productivity Growth and Openness in Thailand: an Intertemporal General Equilibrium
Analysis’ in Journal of Development Economics, Elsevier, vol. 76(2): 429-450, (April).

Frenkel, J. (2006) ‘El Impacto Inflacionario de la Depreciacién Cambiaria de 2002 en
Argentina’, Nuevos Documentos Cedes N° 27, Buenos Aires, Cedes, pp. 35.

http:/ /www.cedes.org/descarga/n_doc_cedes/27.zip .

Frenkel, R. (2005) ‘An Alternative to Inflation Targeting in Latin America: Macroeconomic
Policies Focused on Employment’, Journal of Post Keynesian Economics vol. 28, No. 4.

Frenkel, R. (20072) ‘La Regulacién de la Demanda Agregada con la Politica Monetaria’,
Lectura No. 4 Iniciativa para la Transparencia Financiera.

Frenkel, R. (2007b) ‘Politica Monetaria e Inflacién en Argentina’, Lectura No. 12, Iniciativa
para la Transparencia Financiera.

Frenkel, R. (2007¢) ‘La Sostenibilidad de la Politica de Esterilizacion Monetaria’, Revista de
la CEPAL 93; (Diciembre).

Frenkel, R. (2008) ‘Orientaciones de Politica Antiinflacionaria’, article published in Buenos
Aires Econdmico, (5th March).

Frenkel, R. and M. Rapetti (2007) ‘Politica Cambiaria y Monetaria después del Colapso de
la Convertibilidad’, in Ensayos econdmicos N° 46; Buenos Aires, Investigaciones
Econoémicas, Banco Central de la Republica de Argentina.

Gibson, W. (2005) ‘The Transition to A Globalized Economy: Poverty, Human Capital and
the Informal Sector in a Structuralist CGE Model’, Journal of Development Economies 78: 60
- 94.

Gibson, W. and D. van Seventer (2000a) ‘A Tale of Two Models: Comparing Structuralist
and neoclassical Computable General Equilibrium Models for South Africa’, International
Review of Applied Economics vol. 14, No. 2.

Gibson, W. and D. van Seventer (2000b) ‘Real Wages, Employment and Macroeconomic
Policy in a Structuralist Model for South Africa’, Journal of African Economies, vol.9, No. 4.

Keifman, S. (2005) ‘Tipo de Cambio y Empleo; a Treinta Afios de Canitrot y Porto’, paper
presented at XL Jornadas de la AAEP, La Plata.

Kostzer, D. (1994) ‘A model of the argentine economy’, Mimeo.

Larrain, F., J. Sachs and A. Warner (2000) ‘A Structural Analysis of Chile’s Long Term
Growth: History, Prospects and Policy Implications’, HIID Mimeo.

Leon-Ledesma, M. (2002) ‘Accumulation, Innovation and Catching-up: an Extended
Cumulative Growth Model’, Canzbridge Journal of Economics 26, 201-216.

Lofgren, H., R. Lee Harris and S. Robinson (2001) ‘A Standard Computable General
Equilibrium in GAMS’; IFPRI Discussion Paper No. 75.

31



Murshed, M. S. (1997) Macroeconomics for Open Economies. The Dryden Press.

Murshed, M.S. (2004) “‘When Does Natural Resource Abundance Lead to a Resource
Curse’, IIED-EEP, Working Paper 04-01, www.iied.org .

Narodowski, P. and D. Panigo (2007) ‘Crecimiento, Progreso Técnico y Regimenes de
Acmulacién’, in Teoria y Politica Macroecondmica. Aplicaciones a la Economia Argentina, A.
Nacleiro, P. Narodowski, G. de Santis (eds) Universidad Nacional de L.a Plata.

Nicolini Llosa J. L. (2007a) ‘“Tipo de Cambio Dual y Crecimiento Ciclico en Argentina’
Desarrollo Econdmico — Revista De Ciencias Sociales. 1des, Buenos Aires, vol. 47, No. 1806,
249-283 (julio-setiembre).

Nicolini-Llosa, J. L (2007b) ‘Essays on Argentina’s Growth Cycle and the World
Economy’, PHD Dissertation, University of Amsterdam.

Nogués, J., A. Porto, C. Ciappa, L. Di Gresia and A. Onofri (2007) ‘Evaluaciéon de
Impactos Econdémicos y Sociales de Politicas Publicas en la Cadena Agroindustrial’,
paper presented at Convenio Foro Agroindustrial y Facultad de Ciencias Econdmicas
UNLP.

Ocampo , J. A. (20052) ‘A Broad View of Macroeconomic Stability’; DESA Working Paper
No. 1. ST/ESA/2005/DWP/1 .

Olivera, J. H. G. (2006) ‘¢Retardar el Crecimiento Econdémico?’, Realidad Econdmica No.
224.

Panigo, D., F. Toledo, D. Herrero, E. Loépez, H. Montagu (2009); “Modelo
Macroeconométrico Estructural para Argentina”; Documento de Trabajo de la
Secretarfa de Politica Econémica, Ministerio de Economia y Finanzas Publicas de la
Republica Argentina.

Peirano, F. and F. Porta (2000) ‘El Impacto de las Preferencias Comerciales sobre el
Comercio Intraregional. Analisis del Mercosur y los Acuerdos Bilaterales de Chile’,
Documento de Trabajo REDES No. 18.

Porta F., C, Bianco and F. Vismara (2008) ‘Evolucién Reciente de la Balanza Comercial,
Recuperacion y Nuevos Dilemas. La Economia Argentina 2002-2007’, in Crisis,
Reeuperacion y Nuevos Dilemas. La Economia Argentina 2002-2007, Bernardo Kosacoff (ed.).
Buenos. Aires: CEPAL.

Porta, F. (2005) ‘Especializacién Productiva e Insercién Internacional’, documento
preparado en el marco del proyecto PNUD FO/ARG/05/012.

Porto, A. (1975) ‘Un Modelo Simple sobre el Comportamiento Macroeconémico
Argentino en el Corto Plazo’, Desarrollo Econdmico 59 (15).

Robinson, S. (1989) ‘Multisectoral Models’, in Chenery, H. and T. Stinivansan (eds)
Handbook of Development Economics, vol. 11. Ch. 18, pp. 888. North Holland.

Ros, J. (2001) ‘Politica Industrial, Ventajas Comparativas y Crecimiento’; Revista de la
CEPAL 73.

32



Sachs, J. D. (1999) ‘Resource Endowments and the Real Exchange Rate: A Comparison of
Latin America and East Asia’, in T. Ito and A. Krueger (eds) Changes in Exchange Rate in
Rapidly Developing Conntries, pp. 133-153. Chicago: University of Chicago Press.

Sanchez Cantillo, M. V. (2004) ‘Rising Inequality and Falling Poverty in Costa Rica’s
Agriculture during Trade Reform’, ISS PHD Thesis.

Schydlowsky, D. (1993) ‘Foreign Exchange Regimes for Dutch Disease Prone LDCs’,
Institute for Research on the Informal Sector (IRIS) Working Paper N°46, University of
Maryland.

Serino, L. (2007) ‘Competitive Diversification in Resource Abundant Countries: Argentina
After the Collapse of the Convertibility Regime’, ISS Working Paper No. 441 (May).

Serino, L. (2008) ‘An Investigation of the Competitiveness Hypothesis of the Resource
Curse’; ISS Working Paper No. 455 Institute of Social Studies, The Hague.

Serino, L. (2009); “Productive Diversification in Natural Resource Abundant Countries:
Limitations, Policies and the Experience of Argentina in the 2000s’; ISS PHD Thesis.

Serino, L. (2008b) “Términos de Intercambio y Derechos de Exportacion en la Argentina
de Inicios del siglo XXI. Un Enfoque de Equilibrio General’, Documento de Trabajo de
la Secretaria de Politica Econémica, Ministerio de Economia y Finanzas Pablicas de la
Republica Argentina.

Streb, M. L. (2005) ‘A Function for The Argentine Export Demand’, paper presented at the
XXXXth Reunién Anual de la AAEP (Asociacion Argentina de Economia Politica).

Taylor, L. (1990) ‘Structuralist CGE Models’, in Social Relevant Policy Analysis; Taylor, L
(eds); MIT Press.

Taylor, L. (2004) Reconstructing Macroeconomics: Structuralist Proposals and Critigues of the
Mainstream Cambridge, MA: Harvard University Press.

van der Ploeg, F. (2008) ‘Challenges and Opportunities for Resource Rich Economies’,
Journal of Economic Literature, forthcoming,

Visintini, A. and S. Calvo (2000) ‘Macroeconomia y Agricultura: una Propuesta
Metodolégica para su Analisis’. Anales de la AAEP.

Visintini, A.and M. Salto (2004) ‘Un Modelo Real de Politica Econémica para Argentina’,
paper presented at XXXIX" Reunién Anual de la AAEP (Asociacién Argentina de
Economia Politica).

Visntini, A. and M. Salto (2005) ‘Modelo Econémico Financiero para Argentina:
Metodologfa y Aplicaciones Practicas’ paper presented at the XXXX" Reunién Anual de
la AAEP (Asociacién Argentina de Economia Politica).

Vos, R. (2007) ‘What We Do and Don’t Know about Trade Liberalization and Poverty
Reduction’ DESA Working Paper No. 50; ST/ESA/2007/DWP.

33



APPENDICES

APPENDIX I: PARAMETER VALUES OF THE CGE MODEL

Table A.1. Behavioural parameter: parameter values, stability ranges and sources

Behavioural Parameters PV Range of PV & Source
Max. Min.
Elasticity of transformation CET Fn. :
(c=PP and MR) 5.00 0.10 55 Guesstimate
Export Equation (EE) Price Elasticity :
(¢=MO and PS) 1.00 0.00 7.00 Guesstimate
EE Income Elasticity (c=MO and PS) 0.94 -5.00 5.00 Senhadji and Montenegro (1999)
EE Elasticity to sector specific investment 0.25 .
¢=MO (c=PS) (0.15) 0.00 1.00 Guesstimate
EE Elasticity Infrastructure and 0.2 .
productive linkages c=MO (c=PS) (0.15) 0.00 3.00 Guesstimate
0.2 )
Import equation (IM) Price Elasticity (c) (0.15) 0.00 3.00 Guesstimate
IM Income Elasticity (c) 0.25 0.00 4.00 Catao and Falcetti (2002)
I(I(\:/I) Elasticity to sector specific investment 295 0.00 5.00 Catao and Falcetti (2002) b/
IM Elasyicity infrastructure and 0.025 0.00 1.50 Guesstimate
productive linkages (c)
Labour Saving Technical Change 0.025 0.00 1.50 Guesstimate
Kaldor-Verdoorn Parameter 2004-07 0.80 .
0.00 1.50
(2010) ©05) Guesstimate ¢/
Intercept LES Consumption Fn Based on BergeCasgtllas (2002)
Mg. Propensity to Consume LES Fn. Based on Beagd Casellas (2002)
Wage equation (WE), Productivity 0.50 -1.00 5.00 Defined in collaboration with
MECON
. Defined in collaboration with
WE, change in CPI 0.82 -0.75 2.00 MECON
. Defined in collaboration with
WE, change in unemployment 0.28 0.10 1.70 MECON
WE, Wage Policy 1.00
Investment equation (IE), response to } Defined in collaboration with
changes in capacity utilization 0.03 2.00 2.00 MECON
. L Defined in collaboration with
IE, changes in public investment 0.13 -0.50 0.85 MECON
) . Defined in collaboration with
IE, changes in the sectoral profit rate 2.05 -0.70 3.25 MECON
. . Defined in collaboration with
IE, changes in real interest rate 0.01 -2.00 1.25 MECON
Labour supply adj. to wage differentials ~ 0.05 0 2 Guesstimate
Mark-up elasticity to changes in total 0.1 0 3 Guesstimate

demand for MO (PS) commodities (0.085)

Note: PV = Parameter value; MECON = Ministry of Bomy and Production; adj.=adjustment

a/ Range of parameters values giving a stable dignsolution for the period 2004-2007; b/ Adjustquivards in line
with Nicolini-Llosa (2007) estimations. Catao araldetti elasticity parameter equal 1.92; ¢/ Theigadf the Kaldor-
Verdoorn parameter for the period 2004-2007 isirie Wwith estimations by Narodowski and Panigo (30@hose
estimated coefficient for the period 2002-2005 ¢x10e02;
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TableA.2

SAM calibrated parameter s and exogenous and policy variables.

Exogenous Variables Year / Period Sour ce
2004 2005 2006 2007

Export price growth (%) &

Primary commodities (PP) 7.2 7.2 7.2 MECON

Resource-based manufactures 8.0 8.0 8.0 MECON

(MR) ) ' '

Non-resource products (MO, PS) 7.3 7.3 7.3 MECON

Import price growth (%) a/

Primary commodities (PP) 24.0 24.0 24.0 MECON

Resource-based manufactures 47 47 47 MECON

(MR) ) ' )

Non-resource products (MO, PS) 5.0 5.0 5.0 MECON

World income growth (%) 5 4.4 3.9 CEPAL

Growth in government (GOV) 6.12 5.5 737 MECON

consumption (%) ) ) )

Growth in GOV investment (%) 53.00 44.00 47.50 MECON

Growth in GOV transfers to rest

of world (ROW) (%) 43.4 31.7 21.8 MECON

Growth in GOV transfers to ) . .

households (HHLD) Constant in real terms, adjust with CPI

ggj\v)lth in HHLD transfers to Constant in real terms, adjust with CPI

Growth in HHLD transfers to

ROW (%) 2237 2237 22.37 MECON

Growth in transfers from the

ROW to GOV (%) 37.19  37.19 37.19 MECON

Growth in transfers from ROW

world HHLD (%) 10.35 10.35 10.35 MECON

Growth in subsidy sector MR (%) 100 100 100 Guesstimate

Capacity output ratio 2004 (%) 67 INDEC

Base run unemployment rates 136 INDEC

(%) )

Nominal interest rate 10,8%  10,5% 12,9% 13,4% BCRA

Nominal exchange rate (2004=1) 1.00 0.99 1.05 1.06 BCRA

Labour force growth (%) 1.92 1.92 1.92 1.92 INDEC
Maia and

Depreciation rate (%) 8.8 8.8 8.8 8.8 Nicholson

household saving-rate; export, import, factor (labend capital) and direct and
indirect taxes; weights (consumer, capital andabde) price indices; input-
output coefficient; output coefficient; incrementalpital-capacity ratio; public
and private investment demand proportions; expoetres and shift parameter
from CET function; Share factor (labour and cdpitacome to households;
structure government consumption;

SAM Calibrated Parameters

Note: PV = Parameter value; MECON = Ministry of Bomy and Production; INDEC = National Bureau of
Statistics and Census; GOV=government; ROW=resteofvorld; HHLD=household; red.=reduction; inc.=iease

a/ data for PP corresponds to Argentina’s primammodity products; data for MR corresponds to Atiers
MOA (Manufactures of agricultural origin) producémd data for MO & PS corresponds to Argentina’'s MOI
(manufactures of industrial origin)
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APPENDIX II: SSIMULATION RESULTS

Positive demand shocks and export taxes. AnnuaJT,aA?/l.eg?gNth 2004-2007 and per centage change to base run
simulation a/
Observed | BaseRun 10% Inc. 10% inc. 10% inc. 10% inc.
values (BR) PWEpp PWEwr PWEpr & PWEwr &
100% inc.in 100% inc.in
export tax PP export tax MR
% change BR b/
(€ @ ©) () ®) (6)
M acr oeconomic Variables
1 Real GDP 8.8 7,93 -0,73 -2,58 0,21 2,01
2  Tot. Consumption 8.2 8,20 2,76 2,22 -0,56 -0,88
3  Tot. Investment 18.4 16,98 2,18 -0,05 -0,57 -0,24
4 Tot. Exports 9.9 10,18 -6,36 -5,24 1,55 4,02
5 Tot. Imports 18.7 19,56 2,91 4,01 -0,64 -2,32
6  Tot. Employment 3.2 5,29 2,01 1,75 -0,53 -1,35
7 Current Account (surplus) / GDP -24,0 -17,90 ,640 0,08 4,47
8 Trade Balance (surplus) / GDP -22,2 -21,04 -19,36 -15,12 -13,26
9  Gov. Savings (deficit) / GDP 35,4 37,72 35,73 841, 44,89
10 Consumer Price 9.8 9,9 4,69 13,46 -1,01 -8,07
Index
11  Dom. Price CPP 13.4 9,8 30,22 1,71 -6,97 -1,01
12  Dom. Price CMR 11.4 8,8 1,60 26,57 -0,34 -16,93
13  Dom. Price COS 8.6 10,8 2,89 10,89 -0,54 -5,88
Variables External Sector
14  Real Exchange Rate CMO -0,7 50,21 110,21 -11,96 -71,24
15 Real Exchange Rate CPS -2,1 31,65 47,07 -7,58 0,793
16  Output APP 8,06 3,79 -0,35 -0,86 0,35
17 Output AMR 7,26 -0,13 4,63 0,04 -3,13
18  Output Mark-up sectors (MO + PS 7,48 -7,05 -11,91 1,76 8,91
19  Output AOS 8,06 3,53 2,66 -0,83 -1,82
20  Exports CPP 13.92 9,00 18,94 -7,67 -4,57 4,76
21  Exports CMR 8.51 11,30 -5,79 30,45 1,23 -22,57
22 Exports CMO 13.79 10,61 -25,84 -43,70 6,13 30,00
23  Exports CPS 9,59 -32,44 -44,02 7,85 30,58
24 ULC AMO 12,34 5,39 10,71 -1,36 -8,20
25 ULC APS 12,30 5,63 10,58 -1,26 -6,98
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Table A.3 (Continuation)

Observed Base Run 10% 10% inc. 10% inc. 10% inc.
values (BR) Increase PWEwmr PWEpr & PWEwr &
(inc.) 100% inc.in 100% inc.in
PWEpp export tax PP export tax MR
% change BR b/
@ @ ©) () ® (6)
Socio-economic Variables
26  Total Employment unskilled 5,21 2,23 2,13 -0,58 -1,64
27  Total Employment skilled 5,34 1,87 1,51 -0,49 -1,17
28 WL Employment Informal 5,44 3,66 3,39 -0,92 52,
29 WL Employment Formal 5,47 2,75 2,56 -0,70 -1,94
30 WL Employment unskilled 5,22 2,18 2,01 -0,57 -1,55
31 WL Employment skilled 5,40 1,74 1,36 -0,46 -1,06
32 Av. Real Wage 9.7 4,9 1,79 -5,33 -0,66 2,69
33 WL Real Wage unskilled 4,38 2,15 -5,53 -0,74 72,7
34 WL Real Wage skilled 5,28 1,17 -5,78 -0,52 2,98
35 WL Real Wage informal 4,36 6,55 -2,07 -1,70 0,39
36 WL Real Wage formal 5,01 0,70 -6,29 -0,42 3,32

Source: model computations;

a/ All the simulations are run using the benchnwokure rule: quantity adjustment the labour marketd exchange rate
regime; exogenous government expenditure and Kegmefosure rule for the saving-investment balabé@facroeconomic
balances are presented as annual average growén tlaan % change from base run

PWEs-pr) = export price primary products (resource-inteagivoducts); inc. = increase; WL = wage labour; YI&) household

quintile 1 poorest (5 richest); inc.=increase
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TableA.4

M anaging positive demand shocks. Dynamic simulations. Annual aver age growth 2004-2007 and per centage
changeto baserun simulation a/

10% inc. PWEwr & D& (1) & Gov. (1) & Pub. (1) & Exp.
100% inc. Exp. tax Subs. AMR b/ Cons. ¢/ Inv. d/ elasticity e
MR
ALT BR % change to Alternative Base Run f/
Macr oeconomic Variables @) @) [©) 4 ©)
1 Real GDP 8.09 0,7 -0,1 4,1 3,1
2  Tot. Consumption 8.13 2,7 2,5 4.6 3,4
3 Tot. Investment 16.94 1,7 -0,4 11,4 11,9
4 Tot. Exports 10.58 -3,7 -3,9 -4,5 -8,0
5 Tot. Imports 19.10 15 0,7 57 4,2
6 Tot. Employment 5.22 1,1 0,9 4.8 4,0
7  Current Account (surplus) / GDP 4,47 -3,58 -2,01 -14,17 -16,66
8 Trade Balance (surplus) / GDP -13,26 -16,26 15,6 -19,61 -20,23
9 Gov. Savings (deficit) / GDP 44,89 41,98 41,78 , 745 46,22
10 Consumer Price Index 9.12 2,7 3,7 3,6 3,0
11 Dom. Price CPP 9.73 0,5 0,2 0,7 0,6
12 Dom. Price CMR 7.28 1.3 1,2 1,4 1,2
13 Dom. Price COS 10.13 4,2 6,4 4,6 3,9
Variables External Sector
14 Real Exchange Rate CMO -0.21 69,0 77,0 1479 ,3116
15 Real Exchange Rate CPS -1.43 15,8 18,5 39,1 32,6
16 Output APP 8.09 0,5 0,2 2,2 1,6
17 Output AMR 7.03 1,2 0,2 2,5 1,8
18 Output Mark-up sectors (MO + PS) 8.14 0,3 -1,4 4,7 3,2
19 Output AOS 7.92 1,2 1,2 34 24
20 Exports CPP 9.43 -1,4 -0,8 -0,2 -0,4
21 Exports CMR 8.75 -4,1 -4,3 -3,4 -3,0
22 Exports CMO 13.79 -4,3 5,2 -8,0 -15,9
23 Exports CPS 12.52 -5,5 -6,5 -7,4 -14,8
24 ULC AMO 11.33 3,0 45 89 6,0
25 ULCAPS 11.45 2,7 2,7 75 55
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Table A.4 (Continuation)

10% inc. PWEMR @& (1) & Gov. (1) & Public (1) & Export
& 100% inc.in production  consumption investment elasticity e
export tax MR subsidies b/ c/ d/
ALT BR
% changeto Alternative Base Run f/
@ @ (©)] 4 ©)
Socio-economic indicators
26 Total Employment unskilled 5.13 1,1 0,9 4.4 3,6
27 Total Employment skilled 5.28 1,1 0,8 5,0 4,2
32 Av. Real Wage 5.00 1,6 0,0 12,4 9,7
33 WL Real Wage unskilled 4.50 1,5 -0,2 11,8 9,1
34 WL Real Wage skilled 5.43 1,7 0,1 13,6 10,8
35 WL Real Wage informal 4.37 1,7 0,4 13,5 11,5
36 WL Real Wage formal 5.18 1,6 -0,1 12,8 10,0

Source: model computations;

a/ All the simulations are run using the benchnwokure rule: quantity adjustment the labour marketd exchange rate
regime; exogenous government expenditure and Keymetosure rule for the saving-investment balance;

b/ annual increases in export tax used to subsjiz@ucers in sector MR;
¢/ annual increases in export tax finances inceegsgovernment consumption;
d/ annual increases in export tax finances inceeg@sgovernment investment;

e/ annual increases in export tax finances incesasgovernment investment and export elasticityeictor PS (capital
accumulation and productive linkages) = 0

f/ Macroeconomic balances are presented as annedge growth rather than % change from base run
ALT BR = alternative base run; PWEPP(MR) = expaite primary products (resource-intensive prodydte) = increase; WL

= wage labour; YHQ1(5) household quintile 1 poo(&stchest); subs.=subsidies; Gov.=government;fulblic; Inv.=
investment; Exp.=export
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TableA.5

Demand shocks and nominal exchangerate adjustments. Dynamic Simulations 2004-2007.
Annual aver age growth and per centage changeto baserun a/

Base Run (BR) 10% inc. (2) & 10% NER app.
PWEwmr
% changeto BR b/
@ @ (©)
M acr oeconomic Variables

1 Real GDP 7,51 2,94 -5,65

2 Tot. Consumption 7,78 7,82 2,77

3 Tot. Investment 14,70 15,48 5,46

4 Tot. Exports 10,49 -8,10 -19,54

5 Tot. Imports 18,26 11,37 4,89

6  Tot. Employment 5,05 6,61 -0,01

7  Current Account (surplus) / GDP -1,72 -10,6 -11,2

8  Trade Balance (surplus) / GDP 33,88 35,7 32,4

9  Consumer Price Index 9,59 17,44 -39,08
10 Dom. Price CPP 9,74 2,65 -57,06
11  Dom. Price CMR 8,67 28,02 -37,60
12 Dom. Price COS 10,25 16,41 -35,58

Variables External Sector
13  Real Exchange Rate CMO -0,41 279,83 417,35
14  Real Exchange Rate CPS -1,56 94,47 151,87
15  Exports CPP 9,03 -7,92 -12,87
16  Exports CMR 11,51 28,10 18,15
17  Exports CMO 10,92 -45,31 -61,30
18 Exports CPS 10,83 -50,45 -72,89
Socio-economic Variables

19 WL Employment unskilled 4,99 6,68 0,38
20 WL Employment skilled 514 6,50 -0,59
21  Av. Real Wage 4,27 7,87 25,12
22 WL Real Wage unskilled 3,84 7,63 29,98
23 WL Real Wage skilled 4,61 7,88 21,51
24 Income (YHQL1) / Income YHQ5 -0,16 -12,72 -55,64

Source: model computations;

a/ All the simulations are run using the benchnwokure rule: quantity adjustment the labour marketd exchange rate
regime; exogenous government expenditure and Keymefosure rule for the saving-investment balabé@&facroeconomic
balances are presented as annual average growén tiaan % change from base run

Dyn.=dynamic; Sim.=simulation; PWWRwr) = export price primary products (resource-inteagivoducts); inc. = increase;
app = appreciation; NER = nominal exchange rate; ittnary products; MR= resource intensive manuifdieg;; MO=other
manufacturing products; PS= producer and exporthiéces; OS= other (consumer) services; WL = walgeur; YHQ1(5)
household quintile 1 poorest (5 richest)
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TableA.6
Positive terms of trade shocks under the Keynesian and Neoclassical closurerules. Dynamic simulation period

2004-2007 a/, b/
10% inc. PWEpp & PWEwr
Base Run % changeBR % change BR
(BR) Keynesian CR Neoclassical CR
(1) @
Macr oeconomic Variables
1 Real GDP 7,93 -2,23 -4,58
2 Tot. Consumption 8,20 5,49 3,25
3 Tot. Investment 16,98 3,83 -0,28
4 Tot. Exports 10,18 -10,25 -11,95
5  Tot. Imports 19,56 7,87 4,23
6  Tot. Employment 5,29 3,78 -0,40
7 Current Account (surplus) / GDP -24,0 -8,22 11,78
8  Trade Balance (surplus) / GDP -22,2 38,10 34,51
9  Consumer Price Index 9,9 18,57 23,95
10 Dom. Price CPP 9,8 32,10 33,12
11  Dom. Price CMR 8,8 28,21 31,17
12 Dom. Price COS 10,8 14,86 24,86
External Variables
13  Real Exchange Rate CMO -0,7 159,26 300,24
14  Real Exchange Rate CPS 2,1 77,76 100,05
Output mark-up sectors (MO & PS) 7,48 -16,39 -13,04
15 Exports CPP 9,00 11,32 5,11
16  Exports CMR 11,30 24,96 13,59
17  Exports CMO 10,61 -67,59 -53,16
18 Exports CPS 9,59 -73,72 -52,44
Socio-economic variables
19  Total Employment unskilled 5,21 4,30 -0,14
20  Total Employment skilled 5,34 3,45 -0,56
21  Av. Real Wage 4,9 -3,37 -19,34
-3,26 -21,16
22 WL Real Wage unskilled 4,38
23 WL Real Wage skilled 5,28 -4,40 -18,77

Source: model computations;

al/ % change between annual average growth rate ibase run dynamic solution and annual averagetigro
rates in simulations of demand and/or supply shbékdacroeconomic balances are presented as aaver@ge
growth rather than % change from base run

BR = base run; CR = closure rule = PWE = intermeati@xport price; inc. = increaskY/K = incremental capital
output ratio; PP= primary products; MR= resourderisive manufacturing; MO=other manufacturing paisiu
PS= producer and exportable services; OS= othes(nper) services; WL = wage labour;
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