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Abstract 

 

This paper addresses the economic growth of Paraguay in the period 1994-2012 by Thirlwall's Law 

which states that stable growth must be consistent in equilibrium in the balance of payments. Three 

estimates of model Thirlwall are made, the first considering only to Brazil which is the main trading 

partner of Paraguay was estimated by univariate OLS, in a second model is considered to Argentina, 

Brazil and Mexico in an MCO multivariate system, and the last estimate a VAR model between 

imports and GDP. In the case Portugal is no external constraint is observed, due to the sustained 

surplus in the trade balance, mainly associated with the sale of energy. 
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Introduction 

 

On the theoretical level is still unknown what 

determine economic growth, there is a set of 

theories which partly explain the phenomenon, 

however the reality is that none has been able, 

by itself, provide a convincing explanation. 

Economic growth, explained mainly by the 

supply side, is determined by the accumulation 

of physical capital (Solow (1956)), Investment 

(Harrod (1939) -Domar (1947)) and human 

capital (Lucas (1988 )), Romer (1986)), 

however these optical leave out the demand and 

its approach considers a closed economy 

(without trade or smoothing course of balance 

in the current account), ie, in an interconnected 

world these Theories explain only partial and 

insufficient economic growth. 

 

The neoclassical theories with empirical 

tests have had mixed results confirm the theory 

and some other invalidate. Solow (1956) does 

not explain the economic phenomenon because 

it is based on unrealistic production function as 

input provides a measure of the capital stock of 

hard to build and has received mixed reviews 

during the discussion of the two Cambridge. 

 

Harrod's model (1939) -Domar (1946) 

works to "knife edge", any mismatch leads us to 

a continuing imbalance and indefinitely us 

away from the path of stable equilibrium, this 

model predicts a downward spiral during crises 

and explosive growth during the boom, in 

reality none of these situations is observed. 

 

The human capital model based on the 

assumption that the skilled labor increases 

production, work of Romer (1986) is not 

considered only the accumulation of physical 

capital but also knowledge.  

 

 

 

 

 

 

 

It is that when a company invests it 

generates learning process (due to practice) that 

all firms in the economy is disseminated 

without the possibility that individual company 

will avoid the problem of job Romer (1986) is 

that conflicts with Cycle Theory Product Life 

that successfully explains technological change 

through processes of innovation from a 

company patent new technology to the same 

company, the phase of technological temporary 

monopoly company, a phase of imitation of 

technology by other companies, technological 

socialization phase to the other companies and 

the abandonment of the technology by the 

innovator, who always invested in innovation to 

generate new technology and thus the cycle of 

continuous product. Romer (1986) think in an 

ideal world where technology is shared, that 

does not happen in reality, but that technology 

is protected by a country to maintain its 

technological advantage over the other, the 

same logic applies to a company. In this case 

there is a choice between putting a distortionary 

tax of the economy or allow the existence of 

technological monopoly power implies a 

market distorting. 

 

In the same vein Lucas (1988) considers 

human capital externalities, when an individual 

increases its stock of human capital in turn 

increases the overall technique of the same 

individuals, shows that human capital could 

measure the level of technology available in a 

country therefore the human capital in each 

country will be independent of what happens in 

the other.  
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However there is no guarantee that the 

accumulation of human capital produces 

adequate employment growth in the absence 

exploit the knowledge and technology obtained, 

Lucas explains the phenomenon, but does not 

provide tools to leverage human capital 

empirically or under what conditions this leads 

economic growth, further work is based on 

Lucas neoclassical production function that was 

widely criticized in the debate both Cambridge 

and therefore applied the same criticism as the 

Solow (1956). When considering neoclassical 

theory the logical result is that growth is 

determined by technology, but the way this 

technology is achieved not explained. 

 

Previous models used the approach of 

the offer, assuming compliance with Say's Law 

("every supply creates its own demand"), the 

aggregate level that proposal was denied by 

Keynes (1936) to demonstrate that the 1929 

crisis was over-production and demand not 

"adjusted" to absorb the supply, the main 

constraint was the lack of "effective demand", 

which Say's proposition is rejected and the 

analysis starts from the demand. As part of the 

criticism of these models, the work done by 

Thirlwall (2000) considered the engine of 

growth both external and domestic demand, in 

this essay is to use this approach to analyze the 

economic performance of Paraguay. 

 

Thirlwall's Law 

 

Thirlwall's model (2000) implies a continuity 

with the model of Harrod (1939) -Domar 

(1947), including the famous law of Thirlwall is 

called the dynamic Harrod multiplier, and is 

also a break with the neoclassical models (in 

particular the Solow model (1956) -Swan 

(1956) since it considers the demand as the 

main engine of the economy. 

 

 

 

 

This model begins with lifting the 

course of a closed as from now begin our 

analysis incorporating the elements of foreign 

trade economy. Having a positive balance in the 

trade balance have a positive effect on the 

economy whenever our products are vented to 

the outside market, the conclusion is simple 

global demand for domestic products stimulates 

the production of a country, this is one of the 

elements used by Thirlwall (2000, pp. 40, 83-

85) stating that "all claims (within certain 

limits) creates its own supply", that is, the 

international demand stimulates domestic 

production to meet the demand for domestic 

goods this is achieved by three characteristics 

of exports in the first place is the only 

component of the autonomous demand (not 

dependent on the GDP), it is the only means of 

attracting foreign exchange and capital that 

allow imports of other goods and the third 

factor is imports (provided by exports) induce 

economic growth because they can be more 

productive as some technological goods. 

 

The primitive version of the model of 

Thirlwall (2000) relates output growth to the 

growth of the components of demand 

(investment, consumption, government 

spending and net exports), but as the first 3 

elements are depending on the output growth 

relationship can condesarse expression "output 

growth is a function of increased exports". 

 

From that basic idea of the model is 

built, the big question being asked is Thirlwall 

Is there any way to get a stable growth with a 

balanced budget in the trade balance? What is 

this path of expansion? 

 

Importantly, the analysis that Thirlwall 

(2000) on the need for a balanced balance of the 

balance of payments, Clavellina (2011, pp 53-

54.) There are three risks of maintaining an 

imbalance: 
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1. Risks arising from unexpected cessation 

of capital flows. 

 

2. Risks of an unfair competitive 

advantage (which involves maintaining 

undervalued exchange rates and current 

account surplus). 

 

3. Risks of global demand (if the world is 

immersed in a liquidity trap). 

 

The balance of payments consists of the 

capital account and trade balance, in this model 

it is assumed that no capital transactions, so the 

trade balance and the balance of payments are 

equivalent. 

 

Thirlwall The first thing is to find the 

balance of the trade balance (SBC), if it is in 

equilibrium means that exports (X) are equal to 

imports (F). 

 

𝑆  = 𝑋    =   𝑋 =    
 (1) 

𝑃 𝑋 = 𝑃 𝐸  
 (2) 

 

Exports (X) are valued at a price of 

demand (P_d), imports (F) in value are the 

result of the import price (P_F) and exchange 

rate (E). In logarithms the equilibrium 

expression is: 

 

    =        
 (3) 

 

Exports (X) are given by an expression 

of the relative price (the price of demand 

abroad price, both expressed in a common 

currency) and income from abroad (Y_E): 

 

𝑋 = (
𝑃 
𝐸𝑃 

)

 

𝑌 
   =  (       )      

 (4) 

 

If the terms of trade improve 

(
  

   
)exports are reduced because the price 

elasticity of exports (η) is negative, on the other 

hand if foreign income increases (Y_E) 

increase exports so that the income elasticity of 

exports is positive (ε). 

 

Imports (F) are given by the income of 

the country (and elasticity) and the selling price 

abroad valued at local currency: 

 

 = (
𝑃 𝐸

𝑃 
)
 

𝑌   =  (       )     

 

              (5) 

 

The price elasticity of imports (ψ) 

indicate that if the price increases then imports 

(F) shall be made, on the other hand if it 

increases national income (Y) a larger volume 

of imports since the income demand elasticity 

is positive (π). 

 

Substituting equations exports [0-4] and 

imports [0-5] in the equation of balance of 

payments [0-3] can express GDP growth based 

on the growth rate of exports: 

 

    (       )    

=       (       )

    

    (       )    

 (      (       ))

=    

 =
(     )(       )    

 
 

 (6) 

 

Equation [6] represents the GDP 

according to equilibrium in the balance of 

payments and has several implications for the 

growth of a: 

 

 



48 

Article                                                                                                                   ECORFAN Journal 
                                                                              December 2015 Vol.1 No.1 44-60 

 

 
ISSN-On line: 2414-4827 

ECORFAN® All rights reserved. 

 

TUN-GONZALES, Adrián. Economic growth and external 

constraints: Evidence of Thirlwall's Law for Paraguay 1994-

2012. ECORFAN Journal-Republic of Paraguay 2015 

The terms of trade (p_d-e-P_F) 

represent the change in the purchasing power of 

exports. And allow analyzes the extent that 

export volume allows a country to access the 

same volume of imported products, with 

reference to the same base year (Alvarez & 

Durán Lima, 2009, pp. 29-30). If they improve 

the terms of trade (Δ (p_d-e-P_F)> 0) improves 

the growth rate of a country when weighing the 

price elasticities is positive (1 + η + ψ)> 0. 

 

Currency depreciation increases the rate 

of growth if the exchange situation is positive. 

However, the increase in the growth rate can 

only be temporary, unless depreciation is 

continuous. In subsequent periods, when the 

exchange rate stabilizes at its new level, the 

growth rate should revert to its initial level 

(Aravena, 2005, p. 28). 

 

The growth rate of a country is in 

inverse proportion to the income elasticity of 

imports function. 

 

Equation [6] is known as the weak 

version of Thirlwall model because it allows 

the variation in the terms of trade. In the final 

version of Thirlwall model assuming constant 

prices keep bringing the model reduces to the 

following equation applies: 

 

 =
  

 
=
 

 
 

 (7) 

 

Equation [7] is the strong version of 

Thirlwall model since the adjustment is 

restricted in prices, which shows that the 

growth of a country depends on the growth of 

exports if the country increased their exports 

will be able to raise their level of production. 

On the other hand, reducing the elasticity of 

imports is often the best alternative to ensure 

proper performance of the economy.  

 

 

About Bernal (2011, p. 44) states that 

"the growth of countries occurs at different 

rates because in open economies is no 

restriction of the balance of payments, that is, 

low exports, thereby generating problems of 

unemployment and low utilization of installed 

capacity. " 

 

Applications of Thirlwall law  

 

The work of Carlos Contreras Paz (2010) aims 

to analyze the effect of openness to trade, 

analyze the case of Peru, in his empirical 

analysis makes a modified estimate of 

Thirlwall's Law using the generalized least 

squares method, the Main conclusions of its 

analysis relating to the terms of trade, to 

maintain the same growth rate to an increase in 

the marginal propensity to import is necessary 

that the rate of export increase, also to the drop 

in the rate of growth exports need to be adjusted 

downward marginal propensity. Also makes a 

cointegration test Johansson and the result was 

that the number of output growth is related to 

the export growth, this translates into a stable 

long-term relationship.  

 

His analysis of the terms of trade of a 

situation with import substitution model (1960-

1989) to a situation with economic 

liberalization (1990-2010), the evidence shows 

that trade liberalization resulted in a decreased 

rate growth of exports and an increase in the 

marginal propensity to import. Thirlwall's 

model predicts that the growth rate should 

decrease but in reality this increased 3.09% (on 

average during the import substitution model) 

to 4.62% (for the adoption of the neoliberal 

model).  

 

 

 

 

 

 

 



49 

Article                                                                                                                   ECORFAN Journal 
                                                                              December 2015 Vol.1 No.1 44-60 

 

 
ISSN-On line: 2414-4827 

ECORFAN® All rights reserved. 

 

TUN-GONZALES, Adrián. Economic growth and external 

constraints: Evidence of Thirlwall's Law for Paraguay 1994-

2012. ECORFAN Journal-Republic of Paraguay 2015 

A priori Thirlwall's Law is not met, but 

consider that in this model a balanced trade 

balance is assumed, Contreras (2010) justifies 

this apparent inconsistency by showing that 

during the period analyzed Peru has incurred 

current account deficit, this means that the 

economic growth achieved is unstable, the 

evidence in that sense alone is sufficient to 

determine that the growth of Peru is unstable, 

but does not reject the law of Thirlwall since 

the cointegration test shows the ratio of long-

term variables . 

 

Aravena's work (2005) to analyze the 

performance of Thirlwall's Law for Argentina 

and Chile, the method used was to build 

cointegrating vectors (specifically VEC's) of 

exports and imports using quarterly data from 

1996 to 2004. analysis looking for the 

integration order of the series, for the series in 

first differences the test DFA rejects the 

existence of unit roots and KPSS test cannot 

reject stationarity in the series of each country, 

so it is assumed start the integration order is I 

(1). The Johanssen cointegration test suggests 

that there is one cointegrating vector in each 

variable studied to 5% of significance. 

According to the analysis Argentina with high 

income elasticity imports (3.62) and not very 

high growth rate of exports in the long term 

only get growth rates not much above 2%. 

Unlike Chile, under the same analysis would 

achieve rates of 6% since its low income 

elasticity of imports (86). The author concludes 

that Argentina despite being less open to the 

world that Chile is more vulnerable to external 

shocks. 

 

The work of Bismarck and Risso (2007) 

on Bolivia used as various regression 

estimation technique, at first used a simple 

model of GDP depending on exports, then the 

model would be extended allowing the 

incorporation of the real exchange rate.  

 

 

Subsequently imports and exports as it 

is presented in the first section of this work 

would model. From these results Cointegration 

technique was applied, the results show the 

existence of a cointegrating vector in all 

periods. This yields a necessary to defend the 

validity of Thirlwall's Law for the Bolivian 

economy condition. The effect of the real 

exchange rate, which would be crucial to 

understanding the long-term growth of the 

Bolivian economy, was analyzed because it has 

been an important variable in the stabilization 

policies. It was noted that this had a negative 

effect on output growth in the long term. On the 

other side it would have zero effect on the trade 

balance which would agree with the assumption 

of the model of Thirlwall.  

 

A curious result is that the Bolivian 

domestic product has a negative effect on the 

trade balance. By estimating the export and 

import function is able to obtain both. First 

imports are more elastic than exports to GDP, 

an increase of Bolivian GDP grew well above 

imports than exports grew resulting in a 

negative effect on the trade balance. If we 

compare the two paths periods we see that the 

income elasticity of imports is increased in a 

major way during the period 1953-1985 and 

1985-2002 from 2.64 to 11.23 respectively. In 

the case of exports, the results show a export 

income elasticity of 1.69 for the entire period.  

 

Featuring a variation for the periods 

1953-1985 and 1985-2002, going from 1.61 to 

2.26 correspondingly. Secondly it can be seen 

that the income elasticities of imports and 

exports are closely related with the growth ratio 

between domestic revenue and the rest of the 

world, verifying the model of Thirlwall course. 
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An estimate of Thirlwall's Law for the 

case of Uruguay was made by Alvarez and 

Falkin (2008), the first step of your job is to 

build sets for estimating the income of the rest 

of the world (the weighted sum of the main 

trade partners of Uruguay They associated with 

their participation in the Uruguayan trade) and 

real exchange rate (calculated multilaterally) 

that as imports and Uruguayan exports have an 

order and integration I (1), the equations of 

imports and exports were estimated exactly as 

They were made by Thirlwall (2000). In the 

case of imports income and price elasticities 

were 2.69 and -0.21 respectively. These results 

are consistent with the theory in both signs and 

values being significant price elasticity to 5% 

and significant revenue elasticity for any 

reasonable level of significance. The model R 2 

was 0.64. To calculate the income elasticity of 

imports estimates are made by courts (1939-

1968, 1940-1969, ..., 1977-2006), from 1939 to 

1988, the income elasticity of imports is 

increasing, from 1989 to 2006 is stable 

estimation . In the case of exports the model R 

2 was 0.71 and the leading coefficient (28.91) 

between exports and global income it was 

significant. With the above come to calculate 

the growth rate is 52% for the Uruguayan 

economy and the authors conclude that there 

exists an external constraint to the growth of the 

Uruguayan economy. 

 

An analysis is performed by Nicaragua 

Saballos (2009) during the period from 1937 to 

2008, the author begins by testing stationarity 

in all statistical series by DFA, we proceeded to 

perform Granger causality contrast showing 

that GDP and type Granger real change are 

grounds for imports, the same result as in 

exports. Applying the cointegration Johanssen 

is obtained that there is one cointegrating vector 

and the series are related in the long run.  

 

 

 

 

To estimate the model import function is 

a function of the extent of price competitiveness 

considering the real exchange rate, as measured 

by household income Nicaragua's Gross 

Domestic Product and the terms of trade 

variables as exogenous variable. Exports are 

considered a function of gross domestic product 

in the US, the real exchange rate, the terms of 

trade and a dummy variable adjustment for the 

years CACM. The annual average growth of the 

Nicaraguan economy was 2.95% which was 

lower compared to that obtained decrease 

growth rate model constrained by the balance of 

payments (3.98%), this figure is obtained by 

multiplying the average annual rate of 

economic growth in the United States for the 

same period (3.40%) by the ratio of income 

elasticities of export demand function 

(1.732778) and import (1.476653) of the 

Nicaraguan economy. 

 

Bastourre, Casanova and Spore (2011) 

analyze the relationship between exchange rates 

and economic growth, this research is important 

because broadcast channels analyzed, of 

particular interest is the effect on trade and 

diversification of exports that are just relevant 

bridges Thirlwall's Law. The results of his 

research involving a currency undervaluation 

increases economic growth because it makes 

goods more competitive a country, its sample 

found that the effect is not of the same 

magnitude in all countries but depends on 

structural factors, regions have benefited from 

an undervalued exchange are South Asia and 

North Africa region where the currency 

undervalued growth explains 73% and 25% for 

developed with strong currencies such as 

Europe and Central Asia economies power its 

currency depressed growth in 12%.  

 

The panel data model presented by the 

authors for 125 countries shows a positive 

relationship between undervaluation and 

exports as a share of GDP.  
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The authors conclude that the 

competitive exchange indeed have a positive 

impact on exports. However, the low value of 

the elasticity found suggests that the increase of 

exports which can be induced by devaluation is 

limited and therefore seems insufficient as the 

sole explanatory element of the relationship 

between real exchange rate and growth. 

 

Alonso & Garcimartín (1999) analyze 

Thirlwall's Law in an attempt to show that it is 

consistent with the results of convergence. The 

sample used by the authors are the OECD 

countries, convergence is defined as the 

decrease over time of the dispersion of per 

capita income and the growth rate of a country 

is negatively related to income level, the 

convergence parameter is significant (-.199 

with a value of 4.8 t), the convergence time 

would take 50 years. To test Thirlwall's Law 

equation arises exports, relative prices have 

been built as the ratio of export prices relative 

to XP weighted price index of the countries 

competing with the Spanish sales (P *), while 

foreign income (Y *) refers to the weighted 

income OECD countries, in both cases using as 

weights the weight of each country in the 

Spanish exports. Regarding the import 

equation, relative prices are defined as the ratio 

of import prices (MP) to domestic prices (P). 

The regressions are all explanatory parameters, 

but low R ^ 2 of .52 and .58 in exports for 

imports equation, Thirlwall's Law is checked to 

establish that the series are cointegrated 95% 

according to the test Johanssen . 

 

Frias Diaz and Iglesias (2012) perform a 

test for the Eurozone, although the estimate of 

Thirlwall's law only made to Spain, during the 

period 2000-2007, first they found growth rates 

of imports and exports by Country: Germany, 

Austria and Portugal were the only economies 

where sales abroad grew further purchases 

abroad.  

 

 

To explain the situation of countries in 

international trade Harmonised 

Competitiveness Index and the Grubel-Lloyd 

index, according to the analysis United 

Kingdom, France, Germany, Austria, Holland 

and Belgium recourse countries had a higher 

proportion were intra-industry trade and Greece 

and Portugal were the countries where inter-

industry trade was more important. The 

application of Thirlwall's Law was through the 

mechanism of cointegration Johanssen, the 

series were I (1) so the estimate was made in 

first differences, the price elasticity of Spanish 

imports is high (-2.8) and although smaller, is 

also important the income elasticity (0.75), with 

respect to the results obtained for exports, the 

income elasticity estimated is very high (3.2) 

and there is a negative effect derived from the 

prices (- 2.8). The authors conclude that 

"exports of all the States of the EU have shown 

a strong performance, despite weak growth in 

the core countries of the Eurosystem and the 

deterioration in the nominal competitiveness of 

the economies of the South." 

 

Tadeu Rocha (2013) conducted an 

empirical evaluation of Thirlwall's law 

modified to consider multiple sectors through 

analysis of panel data for 90 countries in the 

period 1965-1999. For the overall sample 11 

economic sectors (oil, primary inputs, forest 

products, tropical agriculture, animal products, 

cereals, labor, capital, machinery, chemical 

industry and others) for both exports and 

imports were considered to be obtained 

elasticities income is positive. Applying 

Thirlwall's Law in a non-parametric analysis of 

growth rates for each country in the sample are 

obtained. For Mexico the model predicts a 

growth of 2.38%, when the observed value was 

1.88% in the analysis period. 
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Carton and Slim (2014) conducted an 

analysis of economic growth and the balance of 

payments for the period 1982-2012, its 

empirical application is to test Thirlwall's law 

and expanded the original version made by Nell 

(2003) where it is considered exchange blocs. 

The existence of multilateral trade requires a 

weighted multilateral GDP estimate, the 

relative proportions of imports and exports of 

each country by its GDP used in this sense the 

authors' analysis is among Mexico, Europe 

(Germany, Spain and the UK) , North America 

(Canada and USA), Asia (Japan, China and 

India) and Latin America (Brazil, Colombia, 

Chile and Venezuela). To test the long-term 

relationship between economic growth and 

external demand cointegration methodology 

ARDL (autoregressive distributed lag model) to 

test levels, in a second step using the error 

correction model is not restricted performed to 

analyze Short-term relationship, this analysis is 

not possible using the t statistic, use the Joint F-

statistic that is more demanding. For Mexico, 

the authors find that in the long term growth in 

North America and Asia have a positive impact 

and restrict the growth of the country and an 

increase of 1% of GDP in the Asian region 

((ε/π) _Asia ^ LP = 0.41; t-ratio = 3.21) or 

North American ((ε/π) _AN LP ^ = 0.53; t-ratio 

= 4.67) induce growth of 0.53 and 0.41%, in the 

case of Latin America ((ε/π) _Al LP ^ = .45; t-

ratio = 2.02) and Europe ((ε/π) LP _E ^ = .13; t-

ratio = 1.16) growth is not significant for 

development from the country. In the short-

term analysis it shows that North America 

((ε/π) _AN ^ CP = .59; t-ratio = 3.35) is again 

the region with the greatest respect, the role of 

Asia in the short term is reduced widely ((ε/π) 

_Asia ^ CP = .18; t-ratio = 1.27), Europe has a 

more important role ((ε/π) _E ^ CP = .77; t-ratio 

= 2.55) and relationship Latin American block 

((ε/π) _LN ^ CP = .074; t-ratio = 0.28) is still 

not significant, the correction coefficient 

mistake behind shows rapid adjustment (ECM_ 

(t-1) CP ^ = - 68;. ratio-t = -4.59).  

 

With this analysis, the authors finally 

find that the growth rate according to the 

balance of the balance of payments is 4.03% 

when observed was 3.58% in the analysis 

period. 

 

Economic growth and external constraints in 

Paraguay 

 

GDP growth of Paraguay has a positive trend as 

seen in Figure 1, stands the fact that in the first 

quarter of 1994 the GDP was 3 283 343 000 Gs 

and the second quarter of 2015 GDP amounted 

to 33 747 641 000 Gs representing GDP grew 

9.2 times in 21 years. 

 

However, growth has been relatively 

unstable, the quarterly growth rates contained in 

Figure 2 shows that growth is more erratic and 

variable-sharp and linear. 

 

 
Graphic 1 Paraguay's gross domestic product 

at constant prices, 1994-2015 
 

 
Graphic 2 Quarterly growth rate of GDP of 

Paraguay, 1994-2012 
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Empirical law enforcement Thirlwall 

 

The application of Thirlwall's Law is done by 

estimating export functions [0-3] and imports 

[0-4] for the income elasticities of imports and 

exports that are required to estimate the GDP 

according to the balance of payments displayed 

in the [0-7] function. 

 

Verifying Thirlwall's Law is done 

through three alternative methods, the first is to 

estimate export and import independently 

considering as exogenous variable GDP of 

Brazil which is the main trading partner of 

Paraguay, the method to be used is Least 

Squares Ordinary (MCO) which ensures 

minimization of model errors. 

 

The second method is to incorporate the 

GDP estimate for Argentina and Mexico in the 

functions of exports and imports and re-

estimate equations via MCO. 

 

The third method is deeper and involves 

determining whether there is causality and a 

long-term relationship between exports and 

GDP, this ratio is important because Thirlwall's 

law is based on this relationship is significant 

and stable in the long run. The Granger 

causality test, cointegration test Johanssen and 

Vector Autoregressive to explain the growth in 

Paraguay were used. 

 

Method 1 function estimation of exports and 

imports 

 

The estimate function performed considering 

exports to Brazil's GDP as exogenous variable, 

as already noted the estimate shall be effected 

in logs and considering that the terms of trade 

are constant. 

 

 

 

 

 

 
Table 1 Estimated export function 
 

Exports are an increasing function of 

Brazil's GDP, which was expected to be the 

main trading partner of Paraguay, in a study by 

the Latin American Integration Association 

(ALADI-SEC, 2013) states that trade with 

Brazil has had a surplus explained by large 

exports of electricity. The model has a higher 

coefficient of determination (R 2 = .96) than the 

estimate reveals that explains 96% of changes 

in exports, both the t test and the F test allow us 

to note that the relationship is found 

Explanatory 99% confidence. 

 

The income elasticity of exports 

indicates that if Brazil's GDP increased by 1% 

then Paraguay exports should grow by 3.5% 

this because the Brazilian economy more 

dynamic population may have higher incomes 

to consume products imported from Paraguay 

and as energy consumption could be higher. As 

the value of elasticity is greater than one, it is 

said that exports are elastic external entry, in 

this case, the level of production of Brazil. 

 

In the case of the import function is 

estimated using GDP as an argument Paraguay, 

the idea is that the higher the national income to 

import larger volumes of goods. 
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Table 2 Estimated exports function 
 

The function of the estimate of imports 

accounts for 93% of the variations in 

endogenous, by the F-test and t-test is accepted 

that the explanatory variable is used. The 

income elasticity of imports is positive and 

close to 1, which characterizes a function and 

allow unit elasticity indicate that if the GDP 

increases by 1% Paraguay then imports would 

increase one .99%. 

 

Substituting the obtained income 

elasticities and export growth in the equation 

[0-7] is possible to obtain the estimate of GDP 

growth for each period, as noted this growth 

rate is the one that satisfies equilibrium in the 

balance payment. 

 

 
Graphic 3 Growth in Paraguay: Estimation 

Method 1 vs Observed 

 

The estimate using the first method is 

inaccurate and also the correlation coefficient 

between the two series is .33 seen in Figure 3. 

 

Method 2: Estimation of the role of exports 

Mexico, Argentina and Brazil 

 

This method 2 tries to improve the estimation 

method 1 inserting in the equation of exports to 

other trading partners, thereby reformulated and 

inserted estimating the GDP of Mexico and 

Argentina as regressors. 

 

 
Table 3 Estimated exports expanded function 

 

The results in Table 3 confirm the 

positive relationship between exports of 

Paraguay and dynamism in the Brazilian 

economy, in addition to Mexico one income 

elasticity of 0.51 was obtained far below Brazil 

obtained with 3.43, which reveals the weight 

each economy on exports. Argentina's case is 

complicated given that theoretically a positive 

relationship to be an important trading partner 

would be expected. 

 

The model explains 97% of changes in 

exports, all explanatory variables are the 90% 

confidence and F test will reject the hypothesis 

that estimated coefficients are simultaneously 

different from zero. 

 

The estimated growth rate is performed 

again by replacing the elasticities in equation 

[0-7] together with GDP growth rates of 

Argentina, Brazil and Mexico.  
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Graphic 4 shows the estimates for the 

forecast period and the rates of growth have a 

correlation coefficient of 0.38, higher than the 

model where only considered Brazil's GDP. 

 

 
Graphic 4 Growth in Paraguay: Estimation 

Method 2 vs Observed 
 

Method 3: estimate by a VAR 

 

The third method is based on the causal 

relationship between exports and imports, for 

which the Granger causality test was evaluated, 

the results in Table 4 CONDESAN. 

 

 
Table 4 Granger causality test between exports 

and GDP of Paraguay 
 

The test provides two scenarios, the first 

is that the GDP of Paraguay is not Granger-

causal exports and the second is that exports did 

not cause GDP. Both hypotheses are rejected at 

the 99% confidence level, so that exports if 

satisfactorily explain GDP. 

 

 

 

 

The next step is to evaluate the 

relationship between GDP and exports are 

cointegrated and therefore having a long-term 

stable relationship, this can be contrasted with 

the test Johanssen, this step is important to have 

a support that gives certainty that the obtained 

relationship is not spurious. 

 

Johanssen test are presented in Table 5, 

it can reject the hypothesis that there is no 

cointegrating vector and cannot reject the 

hypothesis that there is at least one 

cointegrating equation. Therefore it is 

concluded that there is a stable and long term 

relationship between GDP and exports 

relationship. 

 

 

 
Table 5 Granger Causality Test between 

exports and GDP of Paraguay 
 

The Granger causality test to ensure 

causality (a feed-back effect) between GDP and 

exports, while the cointegration test Johanssen 

infer a stable long-term relationship with these 

inputs is possible to build a Autoregreivo 

Vector (VAR) the results of this estimation are 

concentrated in Table 6. 
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Table 6 Estimation of VAR 

 

The value of VAR coefficients has a 

theoretical explanation, however represent the 

level of correction of deviations in each period, 

in the case of equation GDP GDP coefficient is 

behind a period of 45 whereby the 45% of the 

errors are corrected in a period. 

 

The estimate of GDP (and Thirlwall's 

Law) is strong to make projections with a 

determination coefficient of 0.98 (the model 

explains 97% of changes in GDP). With this 

model and thus GDP growth rates expected was 

calculated. The observed and expected rates of 

growth are shown in Figure 5. The correlation 

coefficient between the two series is 95%, 

which represents a proper fit between the 

estimate and the actual value. 

 

 
Graphic 5 Growth in Paraguay: Estimation 

Method 3 (VAR) vs Observed 
 

Existence of the restriction 

 

So far, various schemes have been used to 

estimate the growth potential according to the 

balance of payments rate. The average quarterly 

growth rate of Paraguay from 1994-2012 is 

3.23% per quarter, the estimate of the potential 

growth rate with balance of payments according 

to Method 1 is 2.96% and according to method 

2 is 2.91% the estimated model 3 rate is 2.95% 

but the correlation with actual growth is the 

highest of the various estimates. 

 

 
Table 7 Estimation results 
 

The quarterly growth rate in Paraguay is 

high compared to those in Mexico (67%), 

Brazil (83%) and Argentina (1.19%), this 

would conclude that there is no external 

constraint to growth in Paraguay. 

 

The difference between actual growth 

and the observed can be explained by various 

causes, Thirlwall (2000) points 3:  
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(i) Persistent surplus in trade balance; 

(ii) the estimated value of the price elasticity of 

imports used in the estimate may be lower than 

their true value and (iii) adverse changes in 

prices and elasticities. 

 

In the case of Paraguay's surplus in the 

trade balance it has been held since 1987 and a 

positive trend in the surplus is presented as 

shown in figure 6. 

 

 
Graphic 6 Balance of Trade Balance of 

Paraguay, 1961-2014 
 

Concluding Remarks 

 

This work has exposed the major theories that 

address economic growth and triggers in the 

first section highlighted the contrast between 

the current Keynesian (which considers that the 

growth is unstable nature, does not accept 

functions production aggregated and their focus 

is on the demand), the neoclassical (considering 

convergence between countries, the stability of 

the balance, the existence of a steady state and 

its emphasis is on the supply side) and the flow 

of endogenous growth (which considers that 

there may be constant returns, incorporating 

innovation, technological change and human 

capital) .For the above, it is considered that 

economic growth is multifactorial and depends 

on so many different aspects such as physical 

capital, labor, technology, human capital, 

savings and innovation. 

 

 

In the modern theory of economic 

growth is assumed that the main supply is 

limited from the current level of technology, the 

main theoretical contribution of the model is 

analyzed to establish that there is also a demand 

restraint from this point follows Thirlwall John 

M. Keynes considering that the demand cannot 

absorb an unlimited supply of goods but 

demand (effective) acts as limiting supply. 

 

Thirlwall's law is in the post-Keynesian 

spectrum, considered essential growth factors 

income and price elasticities of exports and 

imports, which together with the terms of trade, 

determines a level of growth that satisfies the 

balance the balance of the balance of payments. 

Thirlwall's Law contrasts with other models 

openly state that autarky is untenable, in that 

sense it is a continuation of the theory of David 

Ricardo on international trade as a mechanism 

to expand the production-possibility frontier 

and avoid economic stagnation, having results 

in interdependence with the outside (measured 

by global income) as is the current globalizing 

world. 

 

The medium of interaction with the 

outside is through exports which are the only 

autonomous component of demand to be 

independent of the level of production, 

additionally are the only way to attract foreign 

currency and resources to enhance productive 

capacity, and it is also a mechanism to finance 

imports that can be used as intermediate inputs 

to enhance production levels. 

 

The first estimation method consists of 

estimating equations imports and exports 

independently and get the price and income 

elasticities. Estimates of the strong version of 

Thirlwall's Law were made with coefficients 

greater than .95 determination, with the 

significant variables to 95% and an F test that 

allows to reject the hypothesis that the 

coefficients are simultaneously zero. 
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In the estimation method 1 A 3.52 

income elasticity for exports and imports 

obtained an income elasticity of 0.99 was 

obtained. These income elasticities left in 

Paraguay found that demand fewer imports in 

terms of income that demand for Paraguayan 

exports depending on the income of Brazil. 

 

The second model that incorporates 

Mexico and Argentina as plaintiffs of 

Paraguayan exports no big differences since 

Brazil remains the most important factor with 

an income elasticity of 3.43, elasticity with 

Mexico's GDP amounted to 0.5 and in the case 

of Argentina the opposite sign to economic 

theory was observed. The opposite sign can be 

caused by the dominant role of Brazil. 

 

To apply the VAR technique is required 

to prove that the series are Granger-causal, not 

causal hypothesis is rejected in the sense of 

Granger 99% confidence and a feed-back effect 

was evident. Johanssen in the test found that 

there was a single cointegrating vector and the 

ratio of exports to GDP is stable in the long run. 

 

The application of the VAR model with 

a lag had significant coefficients and represents 

the best fit, given that the growth estimate and 

the observed value had a correlation of .91. 

 

The estimates are close in value (2.96%, 

2.91% and 2.95%) but differ from the actual 

observed value (3.23%), which can be 

explained by a persistent surplus in the trade 

balance. 

 

An external constraint is no evidence 

that the growth of Paraguay is higher than that 

observed in their partners. 

 

 

 

 

 

 

Statistical Annex 
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