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Summary 

The main objective of this thesis is to understand the causes behind the endogenous volatile 

behavior of Latin American economies in a New-Structuralist perspective. Many distinct authors 

(Caldentey & Vernengo, 2010; Cimoli, Porcile, & Rovira, 2010; Botta, 2009; Ocampo, 2002) 

argue that the repetition of strong boom-bust dynamics is a structural problem in the economic 

development of Latin America. In this research we search for the underlying causes of this 

behavior, discussing volatility as an endogenous phenomenon, intrinsic to the characteristics of 

these fragile economies. 

We assess this research question following empirical and theoretical approaches. The empirical 

approach initially consists on identifying the main characteristics of economic growth cycles in 

Latin America from real Gross Domestic Product (GDP) data. Secondly, we test the assumptions 

of the models developed in this thesis. Thirdly we check how the economic system behaves 

when there are exogenous shocks to some specific variables. 

The theoretical part of this research develops itself from growth models, offering explanations of 

the causes of Latin American endogenous volatility based on the growth cycle theory literature. 

In terms of the theoretical framework, this thesis is based on three main classic pillars, all 

somehow related to the Structuralist theory: (1) The Goodwin model (Goodwin, 1967), 

composed of endogenous cycles that emerge in the relationship between economic growth and 

income distribution; (2) The Balance of Payments Constrained Model (BPCM) (Thirlwall, 

1979), that relates economic growth to external constraints, and (3) The Prebisch-Singer 

hypothesis (Prebisch, 1950) (center-periphery framework), relating economic growth and 

development traps to the position of a developing economy in the international division of labor 

(global economic system). Since the early contributions figuring as pillars of this thesis, a whole 

tradition of Structuralist, Post-Keynesian, and Evolutionary works has been developed forming 

the core of the New-Structuralist framework (Cimoli & Porcile, 2014; Cimoli et al., 2010; Botta, 

2009; Ocampo, Rada, & Taylor, 2009; Porcile & Yajima, 2019). In this thesis we interrelate 

these approaches using more recent models developed in the New-Structuralist framework to the 

Latin American case. Our research is based on the open-economy growth models of La Marca 

(2010) and Dutt (2002). 
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This thesis is divided in four independent articles. Despite their independence, their topics are 

considered as different parts of a puzzle, searching to answer the main research questions of this 

thesis: what are the conditions and causes of structural volatility in Latin America?   

Initially, using GDP growth data from the Maddison Project Database we apply in Chapter 1 an 

asymmetric band-pass filter to extract growth GDP cycles for 136 different countries. After 

extracting 4 different types of cycles and the residual, we classify our country sample in 

categorical groups, doing a cluster analysis on the cyclical results. We observe the main cyclical 

characteristic of Latin American countries in terms of their volatility patterns. We argue that 

Latin America is a continent in which half of its countries are rather homogeneous in terms of 

the long-run economic cycle (Kondratiev) relevance to explain the causes of volatility. This 

indicates a high sensitivity of these economies to changes in the industrial/technological 

paradigm (Perez, 2010). As commodity-driven producers, a change in the international 

environment forces the Latin American economies to reshuffle their productive structure, 

resulting in high economic costs. On the other hand, some specific countries in the region show a 

high relative participation in short-run Juglar-type cycles, caused by the maturity of investment 

cycles, which are driven by the foreign-sector induction of investments in developing countries 

(external constraints block investment projects). We highlight that in Latin American economies 

for both short- and long-run cycles there is a high dependence on the behavior of the external 

sector, as well as the characteristics of productive structure, to sustain GDP growth (Foster-

McGregor, Kaba, & Szirmai, 2015). 

In this sense, we observe that the productive structure, technological change and the external 

sector are central elements associated to the high volatility of Latin American economies.     

In Chapter 2 we change the perspective to a theoretical one, working with dynamic systems, 

expanding the open-economy growth model of La Marca (2010). This model builds a dynamic 

system capable of reproducing dampened cycles in the relationship between growth and 

distribution (Goodwin, 1967) to an open economy. We study this complex model, adding to the 

perspective some of the main BPCM (Thirlwall model) assumptions. We also add a productivity 

dynamics à la Kaldor and a technology catching-up simple structure. We observe that when 

changing the parameters to a more fragile economy, we observe a high increase in volatility. 
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Focusing on the peripheral insertion of a developing economy in the international global 

environment, we expand, in Chapter 3, the North-South Dutt (2002) model. Based on the old 

structuralist center-periphery framework, we discuss the topic of uneven development between 

countries in the center of the system (North) and countries in the periphery (South). From the 

Thirlwall’s BPCM ideas, Dutt (2002) endogenizes the long-run behavior of terms of trade. In this 

way it is possible to discuss the Prebisch-Singer hypothesis (theory of the decline in terms of 

trade) inside the BPCM framework. In this work we expand the system by creating a Goodwin 

dynamics in the Dutt model, modelling the labor market (Phillips curve) and applying a 

technological/productivity gap dynamics. The result is a dynamic system capable of reproducing 

a balance of payments constrained type of cycle (with neutral stability) in the context of terms of 

trade increases/decreases and technological catching-up or lagging-behind.  

Finally, we present a second empirical paper in Chapter 4. Using data from the Penn World 

Tables 9.0 (Feenstra, Inklaar, & Timmer, 2015) we apply a Vector Error Correction model 

(VECM) on the main BPCM-related macroeconomic variables for the four largest Latin 

American economies (Argentina, Brazil, Colombia, and Mexico). We apply impulse-response 

analysis on selected variables, testing the main assumption of the BPCM. This chapter also aims 

to look how exogenous shocks affect the economic system, observing the adjustment dynamics 

and the short- to long-run trajectory. This highlights the endogenous pattern of volatility and how 

the system answers to shocks in their key variables: trade balance, domestic growth and the real 

exchange rate (terms of trade). 

Keywords: Economic Cycles, Latin America, Economic Development, Structuralism 
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Introduction 

 

This introduction offers a guide to read this PhD thesis. 

Latin America is a particular region in which economic instability has always been a 

characteristic of its development process. Periods of short-term booms and harsh crises alternate 

repeatedly, creating a permanently unstable environment that is one of the central causes of the 

lack of long-run development perspective in the region (Hausmann & Gavin, 2011). The 

mainstream discussion of the real business cycle theory (Hodrick & Prescott, 1997) relates the 

causes of the volatile behavior to the presence of exogenous shocks, focusing on how changes in 

commodity prices, political shocks, and individual decision mistakes affect the growth process. 

However, the repetition of this oscillatory pattern in the development process let us raise the 

following questions: Is this constant behavior caused only by external shocks? Or, as claimed 

initially in the classical work of Schumpeter (1939), is there also an endogenous element, that is 

structural and intrinsic to these economies, from which this volatile pattern emerges? In this 

thesis we follow an empirical (chapters 1 and 4) and a theoretical (chapters 2 and 3) approach to 

identify, question, debate and explain some underlying mechanisms behind the cyclical 

endogenous dynamics of economic systems, with a special focus in Latin America. 

As described by Hausmann & Gavin (2011), in the case of exogenous shocks, the diagnostic 

should focus on how to reduce exposure and increase resilience (absorbing exogenous 

disturbances). As those authors argue, there is no consensus yet about the underlying causes of 

macroeconomic volatility. This is a very important knowledge gap that motivates this thesis, and 

this lack of consensus results in many widely disparate views. These views come both from the 

mainstream perspective, which argues that erratic policy is the only significant source of 

macroeconomic volatility, to those with a more heterodox approach attributing this volatility to 

external shocks affecting vulnerable economies (no role for domestic policies). 

Endogenous volatility - repetitive oscillations directly related to cycles - has its roots in a number 

of characteristics that are part of the “DNA” of economic systems. These characteristics are 

related to the institutional (Acemoglu & Robinson, 2012) and structural (Bertola & Ocampo, 



A Structuralist Study on the Causes of Economic Volatility in Latin America 

 

2 

 

2012) conditions of the economies, to their historical development, political structure, 

geographical conditions, among others. Those elements define patterns of fragility, and how the 

internal boom-bust dynamics operates. Exogenously, a weak fragile economy has a low 

resilience to external shocks. As an example, a commodity shock such as a huge decrease in oil 

prices, generates a strong recessive effect in countries in which economic structure is mainly 

focused and specialized in natural resources, especially oil extraction. The effect is however 

much smaller in a diversified industrial economy. Endogenously, fragile economies generate 

oscillatory cyclical patterns related to their own economic behavior, caused by balance of 

payments constraints (Thirlwall, 1979), financial instability (Minsky, 2016), growth and 

distribution dynamics (Goodwin, 1967), technological innovation-diffusion (Perez, 2010) – 

among other possible explanations. 

The analysis of the cyclical behavior lets us understand the structural elements about economic 

volatility. Structural in the sense that the oscillations emerge from the own characteristics of 

these economies, from their specific conditions and their insertion into the international 

environment (Ocampo, Rada, & Taylor, 2009). This recurrent oscillatory behavior is stable, and 

many authors set it as one of the main constraints to the process of long-run economic 

development in the region (Ocampo, 2017). The growth pattern in Latin America is known for 

producing short periods of growth followed by constraints that result in adjustments that lead the 

economy to interrupt its economic development process (Bertola & Ocampo, 2012). As 

highlighted by Hausmann & Gavin (2011), while the average depth of crisis in industrial 

countries is on average -2%, for Latin America it reaches -8%, which results in deeper average 

crisis even when compared to Asia (-3.5%) and Africa (-6%).  

From the need to discuss these stylized facts for Latin America we start the chapter 1 of this 

thesis. The economic literature discusses many types of economic cycles. They are classified in 

terms of their amplitudes, underlying causes, and time frames. Economists claimed the discovery 

of cyclical patterns for economic prices and growth since the economics discipline became a 

field of study (Korotayev & Tsirel, 2010). Clement Juglar discovered the existence of short-run 

cycles (from months to a few years) related to inventory rotation. Short-run cycles were also 

observed, and arguably caused by the maturity of investments (Kaldor, 1954). Cyclical behavior 

in the medium term was discovered by Kuznets, who related cycles to the behavior of 
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infrastructural investments – these cycles were discussed by Abramovitz (1961, 1969), who 

empirically analyzed the recurrence of growth-crises periods for a broad range of countries at 

similar intervals. In terms of long-run cycles, Kondratiev claimed the existence of long periods 

of volatility in the world economy. These long cycles are still the subject of debates in terms of 

their identification and causes (Korotayev et al, 2010), being the main arguments related to 

technology shocks and changes in technical paradigm (Perez, 2010). Schumpeter (1939) 

described how technological aspects are related to the cyclical behavior of an economy, 

proposing a typology according to time periodicity. An updated version of Schumpeter’s 

typology (Jadevicius & Huston, 2014) leads us to identify four types of cycles: the Kitchin cycle 

(3 to 5 years); the Juglar cycle (8 to 11 years); the Kuznets cycle (15 to 25 years) and the 

Kondratiev wave (45 to 60 years).  

Concerning the distinct types of cycle just mentioned, in Chapter 1 we raise the question about 

the specificity of Latin American cycles. To answer that, we apply empirical time-series 

methodologies to real GDP data (Christiano & Fitzgerald, 2003) to extract these cycles using 

filter analysis. We identify the types of cycles for each country/region by the length of the cycles, 

grouping them using cluster analysis. The questions about the causes behind this volatility, 

nonetheless, stay unanswered. 

Many structuralist authors have tried to explain the causes of high economic oscillation in Latin 

America. They claimed that the structural causes of volatility in Latin America are related to its 

peripheral position in the international division of labor (Ffrench-Davis, 2005; Ocampo et al., 

2009; Prebisch, 1950). This is caused by external fragilities related to these countries’ 

specialized and low-technology intensive productive structure (Cimoli & Porcile, 2014; Botta, 

2010). The fragilities result in a lower resilience to external shocks, a main source of volatility. 

In this sense, authors from the Structuralist theory argue that the historical development of Latin 

American economies gave them an idiosyncratic aspect that makes these countries more fragile 

(Furtado, 1965). However, the explanation is still centered in the presence of exogenous shocks. 

In order to create an interpretation to explain the endogenous mechanism that generate cycles in 

a structuralist way, in chapters 2 and 3 we bring some classic economic traditions that have 

proposed to explain the underlying causes behind these cycles. The literature review discusses 

authors that modelled economic cycles as dynamic systems in the growth theory tradition. The 
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interpretation presented in this thesis is based on three main theoretical pillars: endogenous 

volatility represented by the Goodwin Cycles, external constraints represented by the Balance of 

Payments Constrained Model (Thirlwall model) and a decline in terms of trade that traps low- 

and middle-income countries represented by the Prebisch-Singer hypothesis. The main 

theoretical relations are presented in the figure below: 

Figure A. Thesis’ theoretical framework 

 

Source: Own elaboration 

 

A pioneer work in growth theory that deals with endogenous oscillations is the Goodwin model 

(Goodwin, 1967) and its subsequent cycle theory tradition. Goodwin developed a model in 

which growth and distribution interact dynamically in a predator-prey pattern. Applying the 

biological Lotka-Volterra model to economics, he discovered the presence of stable cycles in the 

debate between functional income distribution and economic growth. This model opened the 
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road to a whole tradition of models, such as its structuralist version (Barbosa-Filho & Taylor, 

2006) that takes into account elements from the productive structure. 

The Structuralist tradition, accounting for the role of structural elements underlying the 

economic system, has made efforts to expand the Goodwin model (Barbosa-Filho & Taylor, 

2006). We then enter in the discussion of Chapter 2. The Structuralist tradition developed itself 

from Raul Prebisch, Celso Furtado and the whole Latin America tradition of thinkers that put in 

the center of the analysis the structural condition in a center-periphery framework. Since the 

1980’s, Lance Taylor has formalized many of the concepts in the Structuralist theory (Taylor, 

1983). In an attempt to expand the Goodwin model adding structuralist features, Barbosa-Filho 

& Taylor (2006) developed a dynamic system relationship between wage share and capacity 

utilization in a demand-driven economy. This model is based on the classical works of Kalecki 

(1971) and Steindl (1952) and puts the distributive conflict in the center of the analysis.  

In order to further understand the causes of structural volatility, another relevant tradition is the 

Balance of Payments Constrained Model (BPCM). This framework, also known as the Thirlwall 

model (Thirlwall, 1979), offers an explanation to the endogenous repetitive patterns of 

oscillation. The model highlights that growth has its constraints caused in large part by its 

external conditions, especially in developing countries. The BPCM sustains that countries cannot 

grow in the long run at a higher rate than the growth rate compatible with the stability of its 

balance of payments (BP). If the actual growth rate has, in the long run, a higher rate than the BP 

compatible one, it results in imbalances in the current account, leading the economy to an 

external crisis. The BPCM consists in a demand-led theory that explains growth in a post-

Keynesian perspective for the long-run (Blecker, 2016). 

More recently, La Marca (2010) develops a model that merges the Structuralist Goodwin system 

with the Foley & Taylor (2004) model. The latter suggests that heterodox models should make 

use of social accounting matrices in order to derive its causal relations, being stock-flow 

consistent. Foley & Taylor (2004) also works for an open economy, adding financial elements 

(equities) to the model. La Marca (2010) used the framework developed by Foley & Taylor 

(2004) to developed an open economy version of the Goodwin model. Economic growth and 

fluctuations in output, capacity utilization, distribution and real exchange rate interact in an open 
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economy generating damped cycles. La Marca (2010) extends the Structuralist Goodwin to an 

open economy, which results in a more complex structure of the Goodwin model, expanding it to 

a three dimensional system. The La Marca model is thoroughly studied in Chapter 2. 

Entering Chapter 3 of the thesis, the third element in our discussion – beside volatility (Goodwin 

cycles) and the BPCM - concerns the old structuralist argument of the decline in terms of trade, 

also known as the Prebisch-Singer Hypothesis (PSH), empirically discussed by Ziesemer (2010). 

This theory defends the existence of a long-run tendency to a reduction in prices, in which 

countries in the periphery (South) are specialized in exporting products with smaller income 

elasticity of demand, which makes the price of their products grow at a relatively smaller rate 

than the one produced in developed countries. This condition generates a situation that traps 

economies in underdevelopment. This theory’s main argument is related to the fragility of an 

economic structure, marked by the specialization in low-technology intensive sectors and 

commodities. In this sense, we relate (i) productive structure issues, (ii) external constraints, (iii) 

economic volatility (growth x distribution) and (iv) peripheral underdevelopment as a 

development trap – the four main structural aspects in the theoretical framework of this thesis. 

The relevance of the PSH is a matter of important academic debates, being challenged by authors 

such as Williamson (2011), who defends that the recent commodity boom is an example that the 

PSH is not the main development problem, but export price volatility. Our position in this thesis 

is in line with both ideas. We defend the PSH - decline in Terms of Trade - as a long-run 

endogenous phenomena, based on Bertola & Ocampo (2012)’s perspective; and the relevance of 

export price volatility as an exogenous mechanism that creates oscillations and instability.  

We also acknowledge the relevance of the debates around Dutch Disease posed by Williamson 

(2011), and how a large appreciation of the exchange rate generates incentives to invest in low 

technological intensive sectors.   

In the New-Structuralist tradition (Cimoli & Porcile, 2014), the theories by Raul Prebisch and 

Anthony Thirlwall are usually seen as complementary. However, there is a very important 

element usually neglected in the discussion, which is the central point of Chapter 3. There is a 

big contradiction between the two main ideas of these authors: the long-run decline in terms of 

trade (Prebisch), and price-neutrality present in the BPCM (Thirlwall). When accepting both that 
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Prebisch-Singer and that the Marshall-Lerner condition holds (price elasticity of imports is 

higher than 1), price effects are not neutral in the long-run, but declining in developing countries. 

This perspective contradicts the main assumption that leads to the Thirlwall Law, about price 

neutrality, in which prices to not affect long-run economic growth. Both theories are them 

proposing different statements to understand the development process. 

With the validity of the Prebisch-Singer hypothesis
1
, adjustments to the equilibrium in the 

BPCM may not occur only in quantities, but also in prices (terms of trade), changing our 

perspective about the long-run economic growth rate. In this sense, price effects impact on long-

run economic growth, which opens space to criticize and rethink elements of the Thirlwall Law. 

The seminal Dutt (2002) model offers a starting point to deal with this issue. The author 

criticizes the Thirlwall Law offering a theoretical proposal inside the BPCM framework to 

challenge the idea that prices are neutral in the long-run. This model allows us to approach the 

Prebisch-Singer hypothesis, in which prices decline in the long-run, while observing transition 

dynamics and uneven development. 

Finally, in chapter 4 we come back to the theoretical debate about the role of price effects in 

economic growth and apply it to our region of interest, Latin America. An empirical analysis on 

how different changes in the economic variables impact in the economic system allow us to 

better understand the adjustment mechanisms and economic dynamics in Latin America. In order 

to observe this impact, we apply a Vector Error Correction Model (VECM) analysis to the 

BPCM-related macroeconomic variables for the four biggest Latin American countries, checking 

some model assumptions and some adjustment dynamics to the long-run (permanent shocks and 

some impulse-response analysis). We empirically test the BPCM assumption of price-neutrality, 

check if foreign income has positive effects on domestic income, and if (and how) other 

macroeconomic variables affect growth, real exchange rate, and the trade balance of the selected 

countries (Argentina, Brazil, Colombia, and Mexico). 

 

                                                 
1
 The relevance of the PSH is a matter of important academic debates, being challenged by authors such as 

Williamson (2011), who defends that the recent commodity boom is an example that the PSH is not the main 

development problem, but export price volatility. We defend the validity of the PSH, based on Bertola & Ocampo 

(2012) that the PSH is a long-run endogenous phenomena with a relevant theoretical explanation, despite being 

recently empirically challenged (Szirmai, 2015). 
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Motivation and General Research Questions 

Despite the strong focus on quantitative methods and on the theoretical content, this thesis is 

centrally focused on discussing economic development, its challenges and possibilities, with a 

special focus on developing countries. 

The thesis is led by the curiosity to further understand the main challenges and difficulties faced 

by some specific regions of the world in increasing social wealth, achieving inclusiveness and 

finding social empowerment. Most works in innovation studies are focused on the frontier of 

technological progress, looking at new inventions, and ways to improve life quality. However, in 

social terms, most of the world’s population is still trapped in poverty, low- and middle-income 

situations, in which we observe the widespread existence of precarious work, difficult health 

conditions, and low educational levels. This massive number of poor people has a limited access 

to the benefits offered by the frontier of technological change. The urgent need to tackle 

development issues, thinking on ways to integrate this marginalized population in the economic 

system, is the motivation in this thesis. 

A small number of rich countries managed since the aftermath of II world war to reach a virtuous 

development strategy (Marglin & Schor, 1992), managing to distribute income and create a 

strong medium class, creating a virtuous and inclusive development process, overcoming the 

barriers raised by development traps. Most part of the world, however, struggle with basic 

development problems, such as the lack of sanitary conditions, low education, and inequality. In 

this thesis we look at one specific aspect of the middle-income development trap (Felipe, Abdon, 

& Kumar, 2012; Lavopa & Szirmai, 2014), economic volatility, and raise questions about the 

constraints that make development uneven and divergent. 

Volatility is indeed a cause of development trap. As highlighted by Gavin & Hausmann (1998, 

p.98): “Recent research suggests that a volatile macroeconomic environment leads to 

significantly lower rates of investment and economic growth, undermines educational 

attainment, harms the distribution of income, and increases poverty.” 

Main objectives 
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In this research we focus on economic volatility, which is one specific aspect that, when 

controlled, leads a small number of countries to achieve a virtuous development strategy. 

Developing regions, such as Latin America, still struggle on this regard. In this sense, we search 

to explain what are the main challenges and barriers for developing countries to overcome its 

development traps in the context of macroeconomic oscillations. 

We focus on measuring the current pattern of economic volatility in Latin America, trying to 

explain its main causes. Is Latin America a special case in terms of economic volatility? And 

what is special about their cycles? Are there structural elements behind cycles? Which ones? 

A central theoretical objective of this thesis is to advance the New-Structuralist theory (Cimoli & 

Porcile, 2014; Cimoli, Porcile, & Rovira, 2010; Botta, 2010; Ocampo et al., 2009), linking 

volatility to fragility (structural aspects), relating the external constraints of the economy to an 

endogenous cyclical behavior. In this sense, we put the Balance of Payments Constrained Model 

(BPCM) in the center of the discussion. By doing so, we also question the main assumptions 

behind the BPCM, which affect the way we propose new ideas to face the barriers to achieve a 

virtuous pattern of economic development. 

Methodologies 

This thesis is divided into four independent articles. Despite their independence, the topics are 

interrelated as different parts of a puzzle searching to answer the main research questions of this 

thesis: what are the conditions and causes of structural volatility in Latin America?   

The methodological part consists in two different approaches: one empirical, and another 

theoretical. The empirical approach starts from the real data and shows some important stylized 

facts related to growth and GDP volatility in Latin America. In chapter 1, we bring GDP growth 

data from the Maddison Project Database and apply an asymmetric band-pass filter to extract 

cycles for 136 different countries. After extracting 4 different types of cycles and the residual, 

we classify countries in groups doing a cluster analysis. In this sense, we can observe the main 

cyclical characteristics of Latin American countries, in which we can mainly divide into two 

different main groups. 
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In Chapter 4, the second empirical paper, we use data from the Penn World Tables (Feenstra et 

al., 2015) and apply a Vector Error Correction (VEC) model on the main BPCM-related 

macroeconomic variables for the 4 Largest Latin American Economies (Argentina, Brazil, 

Colombia, and Mexico). From the developed model, we apply impulse-response analysis on 

some selected variables, testing the main assumption of the BPCM, observing how changes in 

some selected variable affect all the others in the system. 

On the theoretical part of the thesis we search for explanations on the causes of the cycles. In this 

part we have two theoretical model expansions that help us understand these cyclical causes. On 

chapter 2 we expand the La Marca (2010) model. This model consists in a dynamic system 

capable of reproducing dampened cycles in the relationship between growth and distribution 

(Goodwin, 1967) in an open economy. We study this complex model, adding the BPCM 

assumptions, and inserting a productivity dynamics and a technology catching-up element.  

Finally, in Chapter 3, we expand the Dutt (2002) model. Based on the old structuralist center-

periphery framework, we discuss the topic of uneven development between countries in the 

center of the system (North) and countries in the periphery (South). From the Thirlwall model 

(BPCM) the author endogenizes the long-run behavior of terms of trade, bringing us the tools to 

discuss the presence of the Prebisch-Singer hypothesis in the BPCM. We expand the system by 

creating a Goodwin dynamics inside the Dutt model, modelling the labor market (Phillips curve) 

and applying a technological/productivity gap dynamics. The result is a dynamic system that is 

capable of reproducing cycles in the context of increases/decreases in the terms of trade. This 

chapter let us relate the Prebisch-Singer hypothesis to the BPCM. 

Despite the similarities in Chapters 2 and 3, the expanded La Marca and the expanded Dutt 

model ask and answer to different research questions. The La Marca model let us understand the 

cyclical dynamics in the context of the Thirlwall Law (long-run), in an open economy that is 

capable of accumulating foreign assets/liabilities in the short-run. The model also focuses on the 

role of intermediate inputs. The Dutt Model, on the other hand, considers the short-run and the 

fundamental role of the terms of trade in the relationship between a developed industrialized 

North and a developing South, focusing on discussing the dynamics of the terms of trade, 

allowing us to add the technological catching-up discussion. 
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This thesis raises different questions in each of its four chapters. The central element is present in 

all articles: understand what is behind the development traps that create structural barriers to the 

economic development of Latin America in the relationship between cyclical volatility, external 

constraints and economic structures.  
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CHAPTER 1 

Instability Constraints and Development Traps 

An Empirical Analysis of Growth Cycles and Economic Volatility in Latin America 

 

Abstract 

Latin America and Caribbean (LAC) is a region marked by an endogenous pattern of volatility 

that halts its development process. This article consists of empirically testing its volatility 

characteristics in terms of cycles. This paper (1) uses a filter decomposition to isolate economic 

cycles of distinct natures on the GDP growth time series for 136 countries covering the period 

1950-2018. (2) It calculates each country’s cycle GDP volatility (standard deviation), and finally 

(3) applies clustering methods to classify the results into groups. The main conclusions are that 

the majority of Latin American countries are subject to the relative dominance of the long-run 

economic cycles explaining the overall volatility. Exceptions are Mexico, Colombia and Chile, 

where the short-run cycle shows a higher relative importance. Data shows that LAC is not the 

most volatile region of the world, but it has some characteristics as a region in terms of the origin 

of their volatility. 

Keywords: Macroeconomic Volatility, Economic Cycles, Time Series, Filter Decomposition, 

Cluster Analysis 

JEL:  C21, C32, 047. 
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 Chapter 1 – Introduction 1

 

Historically, sustaining growth has been a central problem for a virtuous development strategy in 

many developing countries (Foster-McGregor et al., 2015). Short-term growth and high volatility 

in macroeconomic prices are constantly observed in developing countries, reducing their average 

period of stable growth. It results in an endogenous pattern of instability, reproduction of 

inequality, net outflows of financial capital, and halt in investments. Macroeconomic volatility 

creates major constraints to the process of economic development, affecting long-term decisions 

and imposing periodic crises (Stiglitz, 2000). This volatility has impacts on the economic 

structure, affecting in this way the long-run economic growth (Ocampo et al., 2009).  

Macroeconomic volatility is not a new issue and it is a central problem currently affecting 

developing countries. Despite its importance, little effort has been made to understand the 

consequences of the type of instability that emerges from the productive structure, affecting the 

growth potential of economic systems. It is mostly treated in the literature as related to 

fluctuations in stock markets and government debt (Eichengreen & Hausmann, 2010) and not 

linked to structural fragility and to the productive structure, which opens a gap in the literature. 

Based on the Structuralist theory (Ocampo, 2002; Taylor, 1991), we plan to address the 

periodical phenomenon of volatility that we further argue as an element that emerges from the 

structural fragilities (defined as the weakness of an economy to absorb external economic 

shocks). In this chapter, we focus on understanding the aspects concerning GDP growth 

volatility. We empirically show distinct patterns of volatility that emerges from different 

countries and regions, which later in the thesis we discuss to be related to their structural 

conditions. 

Many structuralist authors have claimed that the structural causes of volatility in Latin America 

are related to its peripheral position in the international division of labor (Ffrench-Davis, 2005; 

Ocampo et al., 2009; Prebisch, 1950). This position is defined by the external fragilities, which 

are related to these countries’ productive structure. The fragilities result in a low resilience to 

external shocks, which is a main source of volatility. In this sense, authors from the Structuralist 

theory argue that the historical development of Latin American economies gave them an 
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idiosyncratic aspect that makes these countries more fragile (Furtado, 1965). Nonetheless, there 

is a lack of empirical research to prove (or disprove) these claims. Leaving the structural 

discussion to chapters 2 and 3, this chapter tries to contribute to fill this gap in order to answer 

the following research question: Are Latin American economies different in terms of their 

volatility patterns than developed countries and other developing regions?   

To answer the above question, we: (I) Show some stylized facts about GDP growth volatility for 

the available countries in our dataset. (II) Apply filtering techniques to decompose economic 

growth time series in distinct types of cycle and analyze the patterns that emerge from the data. 

(III) Build a typology using cluster analysis that groups countries by patterns of volatility. This 

methodology gives us an approach about the type of expansion-cycle processes followed by each 

specific country. 

In Section 1.1 we offer a brief literature review relating (1) The main theories behind the idea of 

economic cycles, (2) The Structuralist perspective, and (3) Empirical evidence about the 

existence of cycles. In Section 1.2 we present the data used in this research. Section 1.3 focusses 

on the methodologies employed – the Christiano-Fitzgerald’s Band Pass Filter, and the K-Means 

method of cluster analysis. In Section 1.4 we present evidences from the original data before 

applying the filtering analysis. Section 1.5 shows the results after applying the filters in the data, 

discussing them for the different types of cycle. Finally, Section 1.6 consists of a summary of the 

main results and the conclusion of the paper. 

1.1 Literature Review 

This section consists of a literature review about the classical and the current state of the 

discussion on economic cycles and volatility, raising three main aspects: (1) the relevance of 

cycles to economic theory. (2) How volatility is approached in the Structuralist theory. (3) Some 

methodological and empirical evidence on the presence of cycles in growth theory. 

1.1.1 Cycle Theory 

The study and development of cycle theories has enabled many analysts to understand the 

behavior of economic dynamics. Distinct theories approached the observance of economic cycles 
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with its own explanations of the phenomenon (Korotayev & Tsirel, 2010). The relevance on the 

study of these cycles lays in the fact that their occurrence for some key economic variables 

affects countries’ short- and long-run economic behavior and their development strategies. 

Understanding the existence and causes of a cyclical behavior is a topic largely addressed by a 

whole tradition in cliometrics and cliodynamics. 

Economists claimed the discovery of cyclical patterns for economic prices and growth. Since the 

beginning of the discipline, Clement Juglar (1889) had shown that the presence of cycles was 

related to business activities. The cycles ranged from 8 to 11 years and were caused by the 

maturity of investments. This behavior was later developed in the Business Cycle Theory, now in 

the mainstream of the economic discipline. In terms of long-run cycles, Kondratiev in 1935 

discussed the existence of periods of volatility every 45 to 60 years in the world economy 

(Korotayev & Tsirel, 2010). These long cycles are still the subject of debates in terms of their 

identification and causes as will be further discussed. Another type of cyclical behavior, for the 

medium-run, was discovered by Kuznets (1940), who related them to the behavior of 

infrastructure investments. This type of cycle was discussed by Abramovitz (1961, 1969), who 

empirically analyzed the recurrence of growth-crises periods for a broad range of countries at 

similar intervals. The very short-run cycles (Kitchin cycles) are usually related to changes in 

inventories (Korotayev & Tsirel, 2010) and to international portfolio flows that create short-run 

oscillation.  

Joseph Schumpeter wrote his classical book on business cycles (Schumpeter, 1939). He 

described how technological aspects are related to the cyclical behavior of an economy and 

proposed a typology for them according to their periodicity. An update of his typology 

(Jadevicius & Huston, 2014) leads us to identify four types of cycles: the Kitchin cycle (3 to 5 

years); the Juglar cycle (8 to 11 years); the Kuznets cycle (15 to 25 years) and the Kondratiev 

wave (45 to 60 years). In this research we base ourselves on this typology. We expanded the 

range of each cycle in order to have full time-frame coverage in the calibration for all the cycles, 

which ranges between 2 and 60 years. It is relevant to mention in terms of economic cycles that 

the fluctuations are not only related to a certain specific aspect of an economy, but cycles are 

present in every economy, each with its specific nature. These oscillations are not only a result of 
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specific conditions, but volatility also diffuses through the whole economic system, having 

pervasive effects in the economic system. 

The reasons behind the existence of cycles are a topic of great debate in the economic theory. 

Different authors try to understand the causes of these cycles. These arguments range from (a) 

the accumulation of inventories (Kitchin, 1923). (b) credit behavior. (c) The maturity of 

investments (Besomi, 2005; Fukuda, 2009). (d) investments in infrastructure (Abramovitz, 1969; 

Kuznets, 1940). (e) Technology development (Perez, 2010; Schumpeter, 1939). (f) International 

financial flows - it is also worth noting Fischer’s Debt Deflation theory (Palley, 2008) and the 

Financial Instability Hypothesis (Minsky, 2016). 

The Structuralist tradition is composed by theories that seek to explain the behavior of cycles in 

developing countries, looking for both supply and demand-side aspects of the macroeconomic 

system. The specificity of these theories is that they observe cycles as endogenous to the 

behavior of the system. In this sense, they differ from the traditional Real Business Cycle (RBC) 

framework that observes the main sources of cycles as exogenous (Kydland & Prescott, 1990). In 

this RBC’s perspective, well-functioning markets results in a stable equilibrium. Therefore, 

fluctuations are a result of bad policies or market failures, not a structural characteristic feature 

of some particular economic systems. 

1.1.2 Structuralism and volatility – Why are developing countries so volatile? What is the 

insertion of Latin America? 

The concept of center-periphery is at the center of the research performed by the Economic 

Commission of Latin America and the Caribbean (Eclac), historically linked to the Latin 

American Structuralist tradition. Latin America has always been seen as a region with a specific 

economic dynamic compared to other regions, since the works of Prebisch (1950), Furtado 

(1983), Sunkel (1972) and Fajnzylber (1990), and more recently with Caldentey & Vernengo, 

(2010); Cimoli, Porcile, & Rovira (2010); Botta (2010) and Ocampo (2002). Latin America is a 

region with a peculiar economic dynamic caused by its peripheral position in the international 

division of labor. Taylor (1991) models and summarizes the effects of the center-periphery 

dynamic to the constitution of a cyclical dynamic. This is caused by the idiosyncratic economic 
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and institutional historical development of the region. This specificity has impacts on the growth 

dynamic in the short- and long-run. 

Prebisch (1951) developed a theory explaining the emergence of a center-peripheral (or core-

peripheral) dynamic in the international system. The position of each country in the system 

depends on to which types of products a country produces (depending on the product’s 

technology intensity) and the country’s insertion in the international division of labor. The center 

(north, central countries or core of the system) is the locus of technological change, producing 

new advanced products, with high technology intensiveness and high income elasticity of 

demand. On the other hand, the periphery (south) inserts itself in the international dynamic by 

producing and exporting raw goods and low technologic intensive products. This theory marks 

the beginning of the Latin American Structuralist tradition. Bielchowsky & Torres (2018) track 

all the improvements in the Structuralist theory during the 70 years of the economic thought at 

ECLAC. 

In this sense, and uneven international institutional arrangement emerges, in which the periphery 

has a distinct economic dynamic in its long run development when compared to the center. In 

this framework, the lack of development of the productive structure is seen as the main factor 

generating an increasing fragility into the developing countries (periphery). Following the long-

run perspective, the theory argues for the presence of a long term decline of the terms of trade 

(Prebisch-Singer Hypothesis) that creates barriers to economic development.  

Moving to the Post-Keynesian tradition, Thirlwall (1979, 2012) developed the Balance of 

Payments constrained model (BPCM). In this theory, countries are constrained in the long run by 

the income elasticity of demand from imports and exports of the products they trade. An increase 

in the growth rate should be compatible with the stability of the external sector, which depends 

on the productive structure, and defines the fragility pattern. More recently, Cimoli & Porcile 

(2014) linked external constraints to the technological capabilities of peripheral countries, 

merging the Post-Keynesian, the Structuralist and the Evolutionary perspectives. 

The lack of dynamism in the productive structure of developing countries and the 

aforementioned fragility result in a specific pattern of specialization in international trade. 
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Developing countries concentrate their activities in low technological intensive products and 

highly standardized goods (commodities). This creates an additional issue to the Terms of Trade 

decline: the specialization in commodities results in higher volatility. Relevant works as 

Ziesemer (2010) observed the trends in these prices, measuring Terms of Trade. Commodity 

prices in international markets are more volatile than high-technology manufactured goods. This 

volatility affects the Balance of Payments conditions of developing countries not only in the 

long-run, as discussed by Thirlwall (2012) but also in the short-run. This results constraints the 

process of economic development. High volatility in developing countries may have its roots 

based on the increased fragility created by a specialized and low dynamic productive structure 

(Hausmann & Gavin, 2011). This is the result of a specific peripheral insertion in the 

international division of labor.  

The argument above defined can be explained through some specific channels. Higher volatility 

in international prices generates a mismatch in the Balance of Payments (exports, imports and 

capital flows). It affects economic growth through the following mechanisms:  

(1) In a Keynesian perspective, it increases uncertainty, affecting economic agents’ 

decisions in the short- and long-run. In this sense, investment projects with high 

capital immobilization are perceived as less profitable. It results in reduced marginal 

capital efficiency, as described by Keynes (1936). This results in a reduction in long-

run projects, with smaller investment and less aggregate demand (reducing then 

economic growth).  

(2) Instability in the external account reduces the possibilities to import capital goods. 

This is particularly relevant for developing countries in which a virtuous catching-up 

strategy demands access to capital goods (machinery) situated in the technologic 

frontier (Stiglitz, 2000). 

(3) Volatility in external prices affects the real exchange rate of a country. Increasing 

oscillation in the exchange rate raises uncertainty, which may generate higher 

arbitration and speculation possibilities, but do not positively improve development 

possibilities. (Andrade & Prates, 2013). 

(4) Uncertainty affects not only investment but also consumption. Real wages are very 

sensitive to changes in the exchange rate. The price channel in an uncertain 
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environment reduces consumption and aggregate demand. (Gabriel, Jayme, & Oreiro, 

2016). 

(5) Increased uncertainty in investments and in the exchange rate affects agents’ behavior 

through higher price volatility. Agents defend themselves by protecting their Mark-up 

(Steindl, 1979), increasing prices. In this sense, volatility is also seen as an inflationary 

mechanism. 

(6) Reduction in investments, especially in the manufacturing sector, is also linked to a 

reduction in productivity. Following the classical Kaldor-Verdoorn (Kaldor, 1975) 

discussion, debated by McCombie & Spreafico (2016), investment and growth boost 

not only the capital stock but as well as its quality, generating economies of scale and 

higher learning opportunities. In this sense, this is another mechanism that reinforces 

underdevelopment, through the specialization in low technological intensive activities. 

In the mainstream economics, relevant economists argue that fragility is related to a higher 

resilience to shocks. This especially for external shocks that comes from abrupt price changes 

(Blanchard & Gali, 2007) and also from institutional issues (Acemoglu & Robinson, 2012). 

Countries with less diversified exports suffer mostly from external price volatility. Volatility in 

low technology intensive goods is historically much higher than for high technology intensive 

manufacturing goods. This boosts fragility in developing countries. 

The import-export pattern is a central element in this discussion, either related to the short-run 

fluctuation, or to long-run waves. As discussed above, there is a whole tradition of literature that 

searched for the sources of volatility in the short- and long-run, but very few that have tried to 

measure and explain them. In this sense, this study aims to measure distinct aspect of volatility 

using economic cycle theories. 

1.1.3 Methodologies used for cycle analysis and empirical evidence for economic cycles 

Distinct methodologies in the field of time series have been developed to extract cycles from the 

original GDP growth time series data. There is a whole tradition in fields such as physics 

(oscillatory dynamics) in which frequencies as are essential to understand the behavior of certain 
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volatile phenomena. This is similar in economics, in which we can observe empirically the 

existence of a cyclical behavior in many economic variables.  

In terms of the main methodologies used to observe empirically extract the existence of cycles, 

we cite three: the Spectral Analysis (Bossier & Huge, 1981; Korotayev & Tsirel, 2010; Van 

Ewijk, 1981), the Filter design approach (Kriegel, Kröger, & Zimek, 2009; Metz & Stier, 

1992), and the Wavelet analysis (Gallegati, Gallegati, Ramsey, & Semmler, 2017). These 

methodologies focus on analyzing the distinct frequencies that emerge from real time series.  

Spectral analysis applies Fourier transformations to time series and observes its spectrum in 

different frequencies. Using power accumulated frequencies it is then possible to identify the 

existence of periodic oscillations in the time series. This method initially removes the trend from 

the series as a requirement of stationarity. Fourier transformations uses combinations of sines 

and cosines to represent a non-local function – so changes affect the whole function. This 

restriction allows for using windowed transformation (use of bands). The wavelet analysis is 

analogous to the Spectral analysis but it uses a finite domain.  

It is important to mention the literature on Structural Breaks, aimed at capturing shifts in 

growth regimes, based on Pritchett (2000); Papel & Prodan (2014); and Bluhm et al (2019). In 

this literature, the time series is not seen as a cyclical component around one stable trend, as the 

breaks change the slope of the trend on time – as seen in the trend-cycle decomposition of Perron 

and Wada (2016). This is an extremely valid approach, and could help us understand further 

changes development strategies. Because of the focus on the historical cyclical components and 

the need for a higher number of observations, we opt to study the filter decomposition with 

structural breaks in a later development of the research. The high number of breaks reduces the 

number of observations used to observe the overall cycles, which potentially reduces the 

accuracy of the cyclical results. We opt to do not use structural breaks in this analysis, leaving 

for a future comparison between the results we have in this analysis with the one using breaks.   

This paper uses a Filter Design approach, which is a development of the Spectral Analysis by 

defining a specific band filter. There are distinct possible filters, as described and enumerated by 

Pollock (2013). One commonly used filter is the low pass filter, also known as the Hodrick-
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Prescott’s filter (Hodrick & Prescott, 1997). Despite being one of the most used methods, this 

methodology was heavily criticized by Hamilton (2017) for its strong bias. Another important 

methodology is the Band-Pass (BP) filter, in which we observe the symmetric (Baxter-King) and 

asymmetric (Christiano-Fitzgerald) versions. This latter method is used to observe long waves 

and growth cycles. The procedure filters coefficients to isolate specific frequencies looking for 

the ideal filter band. We use the asymmetric BP filter of Christiano & Fitzgerald (2003), also 

used by Erten & Ocampo (2013). 

We observe some empirical evidences on the existence of regular patterns of volatility (cycles) in 

GDP growth. There are many studies which test the existence of cycles at the global level. 

Korotayev et Tsirel (2010), using spectral analysis, claim that it is highly likely that Kitchin, 

Juglar and Kondratiev cycles exist at a global level. Kuznets’ cycles are the third harmonic of the 

Kondratiev cycle, detected for the world level for each 17 years. In another relevant work, 

Diebol & Doliger (2008) identified Kuznets swing for GDP growth arguing for it existence.  

Despite the fact that these works pointed to the existence of cyclical behavior in the economic 

systems, it is important to point out that the results found in the literature are still open to debate, 

with contradictory results that is very sensitive to the methodology applied. There are still 

disagreements about the empirical existence of short and long waves (Bosserelle, 2015). This 

debate is not a topic raised in this work, and it does not aim to question the results of this 

research, but it is worthy to mention that the existence of GDP cycles is yet a controversial topic. 

The cyclical decomposition used for observing volatility is an important mathematical tool to let 

us investigate and classify groups according to specific elements, such as growth instability.  

1.2 Data 

This paper uses the Maddison Project Database (MPD), updated with data from the World Bank 

Database (WBD)’s World Bank Indicators (WBI). The MPD continues the works of Maddison 

(2001) and Maddison (2003). The database was most recently updated by Bolt and Van Zanden 

(2014). These authors calculated the long-run historical data of per capita GDP for a large 

number of countries and regions. The MPD has data since ancient times until 2010. We select 

from the MPD the period from 1950 to 2010 and update for 2010 to 2018 using the growth rates 

of per capita GDP from the World Bank Database (WBD). The updating procedure involved 
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removing the population growth from the MPD in order to find GDP growth data (not per-

capita). Because of data problems, the former soviet republics and former Yugoslavia were 

excluded from the database. 

The treated database consists of GDP growth data
2
 from 1951 to 2018 for 136 countries. For 

each country’s time series, the Christiano and Fitzgerald (2003)’s Band Pass Filter was applied 

and the original data was decomposed in distinct cycles. After we extend the cycle data, these 

cycles cover very-short-run 2-8 years (Kitchin Cycle), short-run 8-15 years (Juglar cycle), 

medium-run 15-30 years (Kuznets cycle), and long-run 30-60 years (Kondratiev cycle) period. 

The results were grouped in clusters using the K-means methodology, dividing the instability 

patterns in different groups. 

GDP growth data is used in this research for two main reasons: (1) There is a requirement of 

stationarity in order to apply the filtering methodology. (2) GDP growth focuses only on the 

dynamic aspect of volatility. The focus is not to observe how the stock of richness (GDP level) 

affects volatility, but how the flow (growth) is related to an oscillatory pattern. 

1.3 Methodology 

1.3.1 Band-Pass filter 

Erten and Ocampo (2013) use the Asymmetric Band-Pass (ABP) to identify cycles for 

commodity prices. The same method is used here to filter the GDP growth time series. The ABP 

filter allows a time-series to be decomposed into different frequency components, which are then 

used to identify the cycles in the different time series. This approach is combined with the 

identification of medium-run cycles, following Comin and Gertler (2003) and Drehmann, Borio, 

& Tsatsaronis (2012). The adopted approach splits the per capita GDP growth (𝑦) into five 

components: (i) a long-run cycle (𝑦LR) – with periodicities of 30 to 60 years, corresponding to 

the Kondratiev cycle; (ii) a medium-run component (𝑦MR) – with periodicities between 15 and 

30 years corresponding to the Kuznets cycle; (iii) a short-run cycle (𝑦SR) – with periodicities 

between 8 and 15 years corresponding to the Juglar cycle; (iv) a very short-run cyclical 

                                                 
2
 Growth data removes the problem of non-stationarity of the time series, which is a fundamental requisit to run the 

filter decomposition analysis. 
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component (𝑦SSR) – with periodicities less than 8 years corresponding to the Kitchin cycle; and a 

residual component (𝑒), that will be later discussed as the structural component. 

 𝑦𝑡 ≡ 𝑦𝐿𝑅
𝑡
+ 𝑦𝑀𝑅

𝑡
+ 𝑦𝑆𝑅

𝑡
+ 𝑦SSR + 𝑒 (1) 

 

The average length of a super-cycle reported by Erten and Ocampo (2013) in their analysis is 

35.7 years, with a minimum of 24 years and just three (out of 18) super-cycles being more than 

40 years in length. The Kuznets cycles is considered as having a periodicity between 15 and 30 

years. The long-run trend therefore has a periodicity greater than 30 years, until 60 years, 

following the Kondratiev waves. A medium-run cycle Juglar wave is then defined as having a 

periodicity between 8 and 15 years, with the short term cyclical Kitchin cycle trend having a 

periodicity of less than 8 years.  

The idea behind following this procedure is to find different types of cycle from the original time 

series for different countries. Then we observe the characteristics of each of these cycles. We 

group the countries with similar cyclical characteristics (for instance, higher oscillations in short-

run cycles) in similar categories. We then study the characteristics of each category. The 

asymmetric BP filter is useful in this sense, as it allow us to define bands for the periods in which 

we would like to extract the cycles. We can then remove the very short-run cycles from the other 

types. After defining the categories, we check if there is anything similar in terms of Latin 

American country cycles. If there are, then we observe what is behind that. 

Table 1.1. Cycles in economic theory and their respective time periods 

Cycle Name Main origin Period Possible cause as discussed in the theory 

Kitchin Market Cycle/Financial Flows 0y-8y Inventories (Consumption)/Portfolio Decisions 

Juglar Business Investment Cycle 8y-15y Medium-run Investments 

Kuznets Structural Investment Cycle 15y-30y Long-run Investments (Infra-Structure) 

Kondratiev Technological Cycle 30y-60y Technological paradigm change 

Residual Trend - Structural element, Human capital 
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Initially, we use the band-pass filter to remove the high frequency Kitchin cycle from the original 

time series. Then we readjust the band to extract the Juglar cycle from the residuals of the 

Kitchin cycle. From the residuals of the Juglar cycle, we extract the Kuznets cycle. The same 

procedure is used to extract the Kondratiev cycle from the residuals of the Kuznets cycle. The 

resulting data consists in a residual, which seems to be linked to the long-run economic growth. 

The sum of the five components results again in the original time series. The different patterns of 

cyclicality extracted for different countries can be grouped using cluster analysis. Those patterns 

are compared in terms of the average duration of the cycles and their standard deviation 

(amplitude).  

1.3.2 Cluster Analysis 

Cluster Analysis consists of organizing elements in similar groups according to some selected 

attributes. There is no standard way of clustering, but many distinct methodologies are used to 

group elements with similar aspects. In this paper, selected countries are divided into distinct 

groups based on their cycle standard deviations. The methodology used is the K-Means, a 

method of vector quantization that partition observations in clusters, partitioning the data space 

into regions.  

The K-means is a method that minimizes distance in a graph in order to group elements with 

similar (selected) characteristics. We have to define the number of groups (clusters) we would 

like to find. The method selects which observations are similar according to their distance. The 

K-means can use many variables, i.e. we could choose (for instance) eight interest characteristics 

to group people with similar interests from a selected population.  

Technically, the K-Means is a randomized method that divides the data into 𝑘 distinct clusters. 

The 𝑛 objects are grouped according to the nearest mean to the clusters. The optimal number of 

clusters is not known and must be exogenously defined (however, there are tests to help us 

define that). The objective of this methodology is to minimize intra-cluster variance (the squared 

error function). This is done through the definition of an objective function 𝑗 that calculates a 

distance function that must be then minimized. The objective function can be written as: 
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𝑗 =  ∑∑‖𝑥𝑖
(𝑗)

− 𝑐𝑗‖
2

𝑛

𝑖=1

𝑘

𝑗=1

 

(3) 

 

Where 𝑥𝑖  represents the case 𝑖 and 𝑐𝑗  represents the centroid for cluster 𝑗. The method firstly 

computes the clusters into the exogenously given 𝑘  groups. Then it randomly selects cluster 

centers and assigns observations to clusters, following the distance function, and calculates the 

mean of each object. This method repeats itself until it minimizes the distances. This method 

results in groups of clusters in which similar countries are divided from the non-similar ones in 

terms of the selected variables.  

1.4 Analysis by type of cycle 

In order to illustrate the methodology and the results obtained, we present below the filtering 

methodology applied to some selected Latin American and Caribbean (LAC) country data. In 

Figure 1.1 we can observe the four types of cycle filtered from the original GDP growth time 

series for selected countries. Each cycle has a detailed aspect and can be used to identify some 

historical turns in those countries’ economies. This extraction shows the different degrees of 

stable volatility. An interesting aspect is the residual non-cyclical component. It shows the long-

run aspects, which could be related to the countries’ economic structures, a matter to be 

discussed in the following chapters.  
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Figure 1.1. Volatility, cycles and residual in selected LAC countries  

  

  

 Source: Author’s own. Data: Maddison Project Database 

Figure 1.1 shows the decomposition of growth time series into cycles and trend for Argentina, 

Brazil, Chile and Mexico. The scales are different in each graph, which represents the difference 

in terms of volatility patterns for each country. The short-run Kitchin cycles, in red, have a 

higher frequency and variance. This cycle is marked by high amplitude and small duration. The 

presence of major economic crisis can be easily seen in the market Kitchin cycle. This is the case 

of the 1980’s in many Latin Americas countries, as the example of the Mexican peso crisis of 

1982.  
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Each cycle can be linked to a major element, following the literature. The short-run Juglar cycles 

follows the investment cycles for each economy while the Kuznets cycle is related to longer 

investment cycles related to infrastructure. The Kondratiev cycle is approached by the theory of 

technological change (Perez, 2010). We can also observe the presence of the residual component. 

This latter does not follow a cyclical behavior but a trend. This residual can be (in a future work)  

used to explain changes in the productive structure – such as the reduction on the weight of the 

industrial sector in a specialization pattern that happened since the end of the 1970’s in LAC.  

1.5 Results of the cluster analysis applied on Cycles 

The cluster analysis is applied on the different cycle components time series. Countries are 

grouped by their volatility patterns. We run the algorithm 1000 times, because of the randomized 

aspect of the K-mean, which resulted in monte-carlo frequencies to define the groups. The 

cluster analysis considered the Short-, Medium- and Long- run cycles as inputs. Isolating the 

very-short-run cycles was a decision based on the fact that this type of cycles capture all the 

noise related to not directly related economic aspects (mostly political). The number of cluster 

was selected using cluster optimization criteria, this defined 9 groups.  

Table 1.2. Average growth GDP variance per cluster group 

G1 7.90 G4 28.76 G7 33.09 

G2 15.93 G5 22.17 G8 69.97 

G3 21.84 G6 26.65 G9 181.13 

Source: Author’s own and Maddison Project Database 

 

Figure 1.2. Share of each cycle variance from total variance (average per cluster group) 
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Source: Author’s own and Maddison Project Database 

 

Group 1 (G1) represents the less volatile countries, in which most developed countries are 

included. This group is marked by low variance, high relative importance of the trend component 

and long run cycles explaining overall volatility. G1 has a smaller relative importance of the 

very-short- and short-run volatility. Group 2 (G2) has similar characteristics to G1, but a larger 

variance and higher relative relevance of the very short- and short-run volatilities. It is still 

composed by a mix of some developed countries with some emerging economies in Africa that 

show a similar volatility pattern. 

Between Groups 3 and 6 (G3 - G6) the overall variance is almost equal, as seen in Table 1.2. The 

differences are related to the relative importance of each cycle to explain volatility. In G3 the 

Kondratiev cycles are more important relatively and the trend, the short- and very-short cycles 

are below the average. In G4 both the Juglar and the Kondratiev cycles are relatively more 

relevant, while G5 shows a pattern with higher relative importance of the trend, the medium-run 

and the very-short-run cycles. Finally, for G6 we see a very high relevance of the Kitchin and 

Juglar cycles (group that presents higher share of short-run oscillations explaining the overall 

volatility). 

G7 shows an average variance a little higher than the first six groups and it is marked by the 

higher presence of the medium-run cycles. Finally, Groups 8 and 9 (G8 - G9) show a much 
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higher variation in their overall volatility, both with a higher relative relevance of the very-short 

run cycles and small importance of the long-run cycle and the long-run trend. 

Table 1.3. Summary of the relative characteristics per cluster group  

 

Kitchin Juglar Kuznets Kondratiev Trend 

   G1  --  --  -  +  ++ 

   G2  -  +  -  -  + 

   G3  -  - 0  ++  - 

 

 -  -1SD< X <0 

G4  --  ++  -  ++  - 

 

 -- X < -1SD 

G5  +  -  +  --  + 

 

 +  0< X <1SD 

G6  +  ++  -  --  - 

 

 ++ X > 1SD 

G7  -  -  ++  -  - 

   G8  ++ 0  +  -  - 

   G9  ++  -  -  +  - 

   (++) Relatively more important by more than 1 Standard Deviation; (+) Relatively more important by until 1 SD; 

(--) Relatively less important by more than 1 Standard Deviation; (-) less relatively important by until 1 SD; 

 

Table 1.3 shows the relative comparison between different groups by its cycle characteristics. 

Each group is compared with the average share, showing which cycle is relatively the most 

relevant to explain differences between the clusters. Each group shows a different behavior 

which poses some questions, in which not all can be properly answer in this research: Why is a 

country more affected by the long-run cycles? What determines that? Is it related to the structural 

conditions of the economies? Is it a matter of fragility? These questions open the door to a whole 

future research agenda. In chapters 2 and 3 we touch these topics. 

Table 1.4 shows which countries are grouped in each of the clusters defined by the K-means 

methodology. In this table we observe some regional features. Developed countries are entirely 

situated in Groups 1 and 2. In these two first groups there are also the presence of many low and 

middle-income countries in Africa and Asia such as Benin, Bangladesh, Bahrain, Burkina Faso, 

India, Laos, etc. Most central Asian countries are in G8 and G9. Latin America finds itself 

between G2-G7 concentrated mostly in G3. 

The measure is related to growth volatility, so a catch-up process right after WWII followed by 

long period of stagnation, as is the case of Japan, is measured in a certain specific way 
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(Heteroscedasticity). On the other hand, countries with a profound stagnation are not volatile, 

which is the case of some of the developing countries observed in G1 and G2. 

Table 1.4. Cluster Analysis applied on the Standard Deviation of the Juglar, Kuznets and 

Kondratiev cycles. LAC countries highlighted. 

GROUP 1 

(G1) 

GROUP 2 

(G2) 

GROUP 3 

(G3) 

GROUP 4 

(G4) 

GROUP 5 

(G5) 

GROUP 6 

(G6) 

GROUP 7 

(G7) 

GROUP 8 

(G8) 

GROUP 9 

(G9) 

AUS LAO BFA ARG MNG ALB BDI CAF CMR GAB AGO 

AUT LKA CHE BGR MRT POL ECU CHL COG IRN GNQ 

BEL MAR COL BOL NAM ROU EGY CHN COM KHM IRQ 

BEN NLD ESP BRA PAN PER HKG COD CPV LBN KWT 

BGD NOR FIN BWA PHL CUB IDN LSO JOR NGA LBY 

BHR NPL GNB CIV PRY NIC KOR MUS SDN PRK OMN 

CAN PAK HND CRI SLV AFG LBR NER TTO RWA QAT 

DEU PRI IRL DOM STP SAU MWI SYC VEN SLE   

DNK SEN JPN DZA TZA DJI MYS THA YEM SOM   

FRA SWE KEN GHA UGA ETH SGP URY   SYR   

GIN UK MDG GMB ZMB MOZ TUR ZWE   TCD   

IND USA MEX GRC   SWZ       UAE   

ITA ZAF MLI GTM   TGO           

    NZL HTI               

    PRT HUN               

    TUN ISR               

    TWN JAM               

    VNM MMR               

Source: Author’s own and Maddison Project Database 

 

In Table 1.4, we see that the Latin American countries are colored in gray. It is possible to 

observe that half of them concentrate in G3 (11 countries out of 23). The continent is represented 

in every group with the exception of the two most volatile (G8 and G9). Puerto Rico follows a 

similar pattern of that of the Developed countries. Colombia, Mexico and Honduras have a 

volatility pattern also more closely similar to that of G2 developed countries. Chile and Uruguay 

differ from the majority of Latin American countries. This is not caused by differences of their 

overall volatility, but because in these countries we can observe that the very-short- and the 

short-run cycles are very relevant to explain the volatility. Peru, Cuba and Nicaragua are in G4. 



Instability Constraints and Development Traps 

 

32 

 

Ecuador is in G5. Venezuela and Trinidad & Tobago are in a more volatile group (G7). In 

general we see that there are two main groups for LAC countries, the ones in which Short-Run 

(Juglar) cycles relatively dominate (G2, G4 and G6) and the majority in which Long-Run Cycles 

relatively dominate (G3 and G4). These two groups will be respectively called Juglar-dominated 

and Kondratiev-dominated.  

We expect countries in the best situation to be in G1, followed by G2 – the less volatiles. The 

groups G8 and G9 have the countries that suffer the most about volatility. Nonetheless, between 

G3 and G7 there is no value judgement about which countries are in a “better condition”. These 

groups just define countries in different situation, related to many aspects, such as their 

integration in the international environment, institutions, their economic structures, among other 

possible explanations. 

Table 1.5. Latin American countries by cycle dominance 

Juglar-dominated Kondratiev-dominated Juglar and Kondratiev Others 

CHL ARG HTI CUB ECU 

COL BOL JAM NIC PRI 

HND BRA PAN PER TTO 

MEX CRI PRY   VEN 

URY DOM SLV     

  GTM       

Source: Author’s own and Maddison Project Database 

 

Some results for the behavior of economic cycles in Latin America:  

(1) Half of LAC countries are in Group 3, which is characterized by average standard 

deviation (neither small nor big compared to the world average). In G3 (and G4) there is 

a high relative importance of the long-run cycles (Kondratiev) despite a smaller relevance 

of the long-run trend. 

(2) Latin American countries are not totally homogeneous as a group in terms of their 

volatility patterns. This poses a challenge when generalizing results to the whole 

continent. In this sense, finding a general theory to explain the causes of overall volatility 

in Latin American countries must take into account these specificities and discuss the 
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causes of these differences. It is still relevant to highlight that we see one group (G3) that 

characterizes most of the Latin American countries. 

(3) LAC countries, in terms of volatility, differ clearly from the pattern observed in 

developed countries. On the other hand, it shows a similar pattern to some other 

developing regions, especially with central Asia and parts of Sub-Saharian Africa. 

(4) Considering only the big countries in the region, Mexico and Colombia have a different 

pattern than Brazil and Argentina, which are also different than Chile.  

It is relevant to discuss the meaning of the Kondratiev-dominance. What does it mean to have a 

long-run cycle so relatively important in explaining growth volatility compared to the others? 

Figure 1.3. Map of volatility patterns in Latin America by cluster group.  
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Legend: cluster group categories colors from 1 to 9 (top to bottom) 

Source: Author’s own and Maddison Project Database 

 

Before stating a relationship between volatility and development, as it is the intent of this 

research, it is relevant to observe the aspects that lead to similar patterns in the world level. This 

occurs in groups of countries with many distinct volatility patterns. From the observance of the 

cluster analysis we may find the following results: 

(1) Developed countries are the less volatile. They find themselves in G1 and G2. Oil rich 

countries are the more volatile in the world, being in G8 and G9. 

(2) In addition to the more developed countries, there are many low- and medium-income 

countries in the G1 and G2. This aspect has to be further investigated, as the sources of 

their low volatility may not be related to their structural conditions. 

(3) Developing countries with a similar overall volatility have very distinct patterns when 

examining the sources of this volatility. For some countries the volatility comes from 

shorter-run cycles, while, for others, it comes from longer-run cycles and the trend. 
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Figure 1.4. Map of volatility patterns by cluster group, World Level. Groups 1 to 9. 

 

Legend: cluster group categories from 1 to 9 (top to bottom) 

Source: Author’s own calculations and Maddison Project Database 

1.5.1 Kondratiev-dominance: the importance of the long-run cycles 

The evidence in this research shows that most of the Latin American countries are in a situation 

in which the Kondratiev long-run cycle is relatively dominant compared to the other groups 

defined in the previous session. The Kondratiev long-run growth is, as already mentioned,  

associated to technological changes in international patterns (Perez, 2010).  

Latin America has a high dependency on commodity exports. Changes in technological 

paradigm result in long-run volatility in commodity prices. This is caused by a reduction in the 

dependency of the inputs of the previous industrial paradigm, with effects on the exchange rate 

(Guzman, Ocampo & Stiglitz, 2017). The emergence of a new paradigm requires new inputs. 

Because of that, LA economies adjust to the cycle and change the products in which they will 
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specialize if they have the possibility to do so. In Brazil, as an example, there have been 

historically distinct commodity cycles: the Rubber cycle, the Sugar Cane cycle, the Gold cycle, 

the Oil cycle. Each cycle was directly related to the industrial paradigm of the period. 

Most developing countries have a high dependency on the production and exports of 

commodities, Latin America included. This region, though, seems to be integrated into the world 

economy in a different way. If we observe cycle synchronization (from the data observed in this 

research), we see that Latin America runs actually very coherently with the international pattern. 

This coherence is not that strong in Africa and Asia. The economic space of Latin America 

seems strongly linked with the developed countries, especially with regard to long-run changes. 

The short-run volatility is not as big as expected, but there is an element of dependency that 

generates high volatility in the long run.  

A peripheral (strong) integration is the key to answer the specificity of Latin America. There is a 

low capacity for absorbing and generating technology, and a structure that favors specialization 

in low-technology intensive sectors. This is reinforced by the dependency situation (Cardoso, 

1982) which argues that the political and economic elites control the natural resources, and 

concentrate income in order to maintain a modern high living standard. That happens in an 

environment marked by very high inequality. The region has an integrated but peripheral 

relationship with to the world markets. 

1.5.2 Juglar-dominance: the importance of the short-run cycles 

We argue based on (Korotayev & Tsirel, 2010) that the Juglar cycles are related in the literature 

to investment cycles. A high volatility in this type of cycle is related to the fact that investments 

are done in blocks (immobilize a lot of capital). The uncertainty intrinsic in the economic 

systems is higher in developing countries. This uncertainty results in investments being made in 

periods in which there is a positive condition in the economic environment, commonly related to 

moments that coincide with commodity cycles. These cycles start maturing while the economic 

conditions of the system change. There is a period in which the investments are reduced, and that 

coincides with a worsening of the environmental economic conditions, increasing uncertainty 

and raising the (opportunity) costs to make new investments. This investment reduction results in 

a decline of the cycle.  
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This cyclical component is then associated with the commodity cycles in developing countries. 

The dependence of the productive structure on the imports and exports of a few low-technology 

intensive commodity goods is a main component of the uncertainty. The Balance of Payments 

Constrained model (Thirlwall, 2012) states that investment in these economies tend to be 

endogenous to the foreign sector situation, which is also related to the structural conditions of the 

economy (Cimoli et al., 2010). The unstable effects of export and import prices as well as the 

price and income elasticity of imports and exports of traded goods result in the oscillation 

captured by the Juglar Cycles. 

This is the case of countries such as Chile, Mexico and Colombia, in which the dependence of 

mining activities have been the main economic activity in terms of exports. Investments are 

responsive to price changes in the mining products these countries export, occurring when prices 

sustain themselves in high level for a certain period of time (Bertola & Ocampo, 2012). 

1.6 Conclusion 

Macroeconomic volatility is a thermometer that measures the resilience that countries suffer 

from economic, political and institutional shocks. This chapter proposed itself to empirically 

study volatility at the country level. The specificity of this chapter resides in the effort to identify 

different types of regularities on GDP growth time series. The filter analysis extracted the 

regularities from the original series into different components (cycles). A cluster analysis applied 

on the cycle components allowed the identification of countries with similar volatility patterns. 

The above procedure allowed the constitution of country groups that helped answering the 

research question initially defined in this research: Are Latin American economies different in 

terms of their volatility patterns than developed countries and other developing regions? 

The answer to this question is not simple and should take into account the following 

consideration: 

LAC is at its most characterized by an average GDP growth standard deviation (compared to all 

136 countries observed in the analysis). Half of its countries are marked by a high relative 

importance of the long-run cycles, despite a smaller relevance of the long-run trend (and of the 

short-run cycle). LAC countries are not homogeneous in terms of their volatility patterns but 



Instability Constraints and Development Traps 

 

38 

 

follow a similar characteristic, being the high relative relevance of the short-run Juglar cycle. 

These differences create a problem when generalizing results to the whole continent. In this 

sense, finding a general theory to explain the causes of overall volatility in LAC countries must 

take into account these specificities and discuss the causes of these differences.  

Latin America has a high dependency in commodity exports. Changes in technological paradigm 

result in long run volatility in commodity prices. This is caused by a reduction in the dependency 

of the inputs of the previous industrial paradigm, with effects on the exchange rate (Guzman et 

al., 2017). The emergence of a new paradigm requires new inputs. LA economies adjust to the 

cycle and change the products in which they will specialize if they have the possibility to do so, 

generating high long-run Kondratiev cyclical oscillations. 

A high volatility in the Juglar short-run type of cycle is related to the fact that investments are 

done in blocks. The uncertainty intrinsic in economic systems is higher in developing countries. 

This uncertainty results in investments being made in periods in which there is a positive 

condition in the economic environment, commonly related to periods that coincide with 

commodity cycles. These cycles start maturing while economic conditions of the system change. 

There is a period in which no new investments are made, that coincides with a reduction in the 

economic conditions, increasing uncertainty and raising the costs of making new investments. 

On one hand, LAC in terms of volatility differs clearly from the pattern observed in developed 

countries. On the other hand, it shows a similar pattern to many other developing regions, 

especially in central Asia and parts of Sub-Saharian Africa. We see some evidence to suppose 

that LAC has a distinct behavior compared to developed countries, but there is no evidence to 

extend this conclusion to differentiate LAC from other developing countries. 

In summary, the evidence from the Maddison’s data shows that LAC is in average more volatile 

than developed countries. However, this is not necessarily true when comparing it to other 

developing countries. This is a common mistake presented in the Structuralist perspective, 

mainly because it frequently compares LAC with developed countries and not with other 

developing regions, which leads to these sometimes misleading strong statements. On the other 

hand, we see that LAC is a continent following a similar cyclical behavior, visible after applying 
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the filtering methodology, which characterizes an idiosyncratic element – at least for the majority 

of LAC countries. 
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CHAPTER 2 

Volatility and External Crisis 

Expansions of the structuralist La Marca model  

 

Abstract 

This research is aimed at investigating the causes of endogenous volatility by studying the La 

Marca (2010) model. Growth cycles have been broadly discussed in the literature since the times 

of Kondratiev and Schumpeter (Korotayev & Tsirel, 2010). However, the literature modeling 

endogenous deterministic economic cycles is sparce. This article contributes to fill this gap by 

adding to the baseline model a macroeconomic demand-side Kaldor–Thirlwall perspective. In 

this model, economic activity, income distribution and accumulation of foreign assets 

dynamically interact, resulting in a pattern of dampened cycles. The study consists in analyzing 

the characteristics of the La Marca model by imposing the Balance of Payments Constrained 

Model (BPCM) main assumptions (Blecker, 2016): (I) Price-neutrality (the real exchange rate 

does not affect long-run economic growth), (II) stability of the external sector (exports and 

imports grow at the same rate), and (III) a fixed income distribution. We expand the original 

model by adding an evolutionary supply-side in which productivity is at the center of the 

economic dynamic through international technology transfer and the Kaldor-Verdoorn effect 

(economic activity leads to increases in productivity). The results show that (1) In all cases the 

model converges. (2) The price-neutrality assumption and external sector stability depend on 

specific parameter values to show either a cyclical or a monotonic convergence pattern. This 

reinforces the BPCM argument, implying a reduction in endogenous volatility. (3) Fixed income 

distribution leads to a monotonic trajectory, reducing oscillations. (4) The inclusion of the 

productivity dynamics generates new sources of volatility in the relationship between 

productivity, capacity utilization, and net external assets, in line with the structuralist argument 

of structural fragility (Cimoli & Porcile, 2014). 

Keywords: Economic Cycles, Evolutionary theory, Structuralism, Macroeconomic Dynamics. 

JEL:  E32; F44; O11; O30 
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 Chapter 2 - Introduction 2

The recurrence of a boom and bust dynamics in some key economic variables, such as GDP 

growth is a persistent problem for many economies, especially developing countries (Koren & 

Tenreyro, 2007). This volatility has strong impacts on the economic structures, raising 

uncertainty, fostering productive specialization, and increasing the fragility of the economic 

system (Lavopa & Szirmai, 2014). Stylized facts show that economic volatility has an important 

regular component, in which the literature explains using (I) concept of growth episodes (Szirmai 

& Foster-McGregor, 2017) and (II) cycle theories (Korotayev & Tsirel, 2010). 

The study of Cliometrics is a classical one in the economic theory. Despite its long tradition, the 

existence and determinants of cycles, on many economic variables, is still a subject open to the 

academic debate. Econometric evidence is substantial and points to the existence of these cycles 

in key macroeconomic variables (Korotayev & Tsirel, 2010). The debate surrounding growth 

cycles is especially important for the group of countries in which volatility is in overall higher, 

which includes most part of low- and medium- income countries. In poor countries, we observe 

the repetition of short periods of growth succeeded by strong crisis and followed by adjustment 

periods that weaken the structure of the economy (Foster-McGregor et al., 2015). 

In chapter 1 we presented different types of cycles and discussed how countries relate to these 

cycles, doing an empirical analysis that managed to find some stylized facts. In this next part of 

the thesis, which includes chapters 2 and 3, we go deeper into the analysis about the types of 

cycle in which Latin America showed higher relevance, with a special attention to the long-run 

cycles. We look at the causes behind the emergence of these cycles and how their dynamics 

operate. In this research we are interested in understanding the structural elements that are the 

causes behind these longer, endogenous cycles. We do not focus on the very short ones, which 

are mainly caused by exogenous transitory shocks.  

There are many economic traditions focused on discussing, modeling and explaining economic 

cycles. Business cycle theory has always been a hot topic in economics. Schumpeter (1939), with 

the technology cycle theory, and Goodwin (1967), with the growth and distribution cycle model, 

proposed to answer these questions using their own theoretical framework. Since the 1980’s, real 
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business cycle theorists have also been leading the discussion about cycles in a neoclassical 

perspective (Hodrick & Prescott, 1997). 

In the Structuralist theory, the role of economic structures is the main underlying aspect that 

defines the behavior of an economic system (Prebisch, 1950). Productive structure, labor 

markets, external sector, and institutions define the real economic and development possibilities 

of a country (Botta, 2010; Cimoli & Porcile, 2014). The presence of weak economic structures is 

a central problem in the Latin American Structuralist tradition (Taylor, 1983). This weakness 

leads to the emergence of high amplitude short-growth cycles, and inherent instability. Latin 

America is a continent in which macroeconomic volatility has been a constant issue, but few 

efforts were made to model it endogenously. For this reason, there is still a, open gap to model 

the emergence of an endogenous
3
 cyclical dynamics for Latin America in a center-periphery 

framework. 

This paper follows the growth model tradition started by Harrod and Goodwin. Goodwin (1967) 

designed a model in which the structure behind the economy defines a pattern in which growth 

and distribution interact in a cyclical predator-prey dynamics. This model was later developed in 

a structuralist version by Barbosa-Filho & Taylor (2006). Finally, La Marca (2010) gave a 

further contribution to the model, combining the Structuralist Goodwin model with a stock-flow 

framework by Foley & Taylor (2004). The La Marca model consists of a three dimensional 

dynamic system in which external sector dynamics is added to the growth and distributional 

interaction through accumulation of foreign assets/liabilities. This specification is able to 

produce dampened cycles in the trajectory to the steady state. The La Marca (2010) model is 

originally thought to address fast-growing export-led economies such as the ones in East Asia.  

The La Marca model cares for its internal consistency. It merges the Goodwin cyclical dynamics 

with the Balance of Payments Constraints Model (BPCM), also known as Thirlwall model 

(Thirlwall, 1979), starting from a Stock-Flow consistent framework. It is an interesting and 

complex model despite the fact that no other work in the literature has until now proposed to 

                                                 
3

 The idea behind deterministic endogenous cycles is that the trajectory of the dynamic system oscillates 

indefinitely, neither converging to the steady state nor having an explosive trajectory. Cycles emerge as a central 

characteristic of the economic structure, and not by the presence of exogenous shocks (such as in the Real Business 

Cycle theory).   
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explore it further, opening a methodological research gap. In this paper we propose to analyze 

and expand the La Marca model, observing the growth-cyclical pattern of countries who find 

themselves in the middle income trap (Lavopa & Szirmai, 2014). The flexibility of this model, 

allowing us to relate economic cycles, external sector and structural elements in an oligopolistic 

economy - in which income distribution plays a central role - justifies our selection for this 

specific model. The La Marca (2010) model can be easily related to the structuralist framework, 

raising important insights to debate about the structural elements/failures behind developing 

countries’ high economic volatility
4
.  

In the La Marca (2010) model, economic actors interact in an open market economy. The 

dynamic behavior and interaction between capacity utilization, income distribution 

(wages/profits), external sector (current account), productivity and nominal exchange rate 

defines the trajectory and the equilibrium conditions of the system (La Marca, 2010). Under 

specific conditions, we test if the model can generate closed orbits, reproducing a Lotka-Volterra 

cyclical mechanism. The proposed model consists in a Structuralist Goodwin model with an 

evolutionary supply side and endogenous nominal exchange rate - with Balance of Payments 

constraints. 

In order to further study this model, we impose some assumptions based on the main discussion 

of the Balance of Payments Constrained Model (BPCM), also known as Thirlwall Model. In this 

way we expand the La Marca (2010) model in the directions stated above. The study goes in the 

following direction:  

I) Study the structure of the La Marca original system: 

1) Impose the classic assumption of price-neutrality found on the BPCM (Thirlwall, 

1979), defining the transition dynamics between short- to long-run. In this case the 

real exchange rate is considered constant in the long-run, growing at a zero rate.  

2) Zero growth rate in the current account, avoiding the existence of structural deficits in 

the long run, another central assumption of the BPCM (Blecker, 2016). 

                                                 
4
 Ziesemer (1995) used the neoclassical model to get similar results, also adding the terms of trade to the discussion, 

as it will further developed in Chapter 3. 
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3) Assume the case in which income distribution is constant. Profit share follows a fixed 

mark-up level, and the wage share is fixed. In this sense, we analyze the relationship 

between the evolution of the external account, and capacity utilization. 

 

II) Model a Supply Side structure 

4) Define a productivity dynamics by removing the assumption of constant technology, 

adding the Kaldor-Verdoorn effect (Kaldor, 1975). Through learning processes, 

investments lead to quantitative improvements in the productive structure, raising 

productivity.  

5) Consider the world North-South technology gap dynamics in a center-periphery 

framework. The North is technologically dynamic while the south lags behind. Firms 

with external assets have more learning opportunities, adopting technology from 

abroad, which raises their domestic productivity. 

In summary, our La Marca (2010) model expansions observes, in different ways, the dynamic 

interaction between exchange rate, wage share, output growth, capacity accumulation, net 

foreign asset accumulation, productivity, balance of payments constraints, and technology 

transfer. 

In terms of the research gap, we raise the following question: how do cycles emerge from a 

dynamic endogenous pattern between productivity and foreign sector? This is a topic frequently 

discussed in the theory, and a matter of many econometric studies (Erten & Ocampo, 2013). 

However, the literature does not offer well formalized models to address this specific topic. In 

this sense this paper aims at contributing to the Structuralist theory by studying and expanding a 

formal framework in search for deterministic cycles on the La Marca model, emerging from the 

external sector and the productive structure. 

This chapter adds to the literature a better understanding on what is behind the regular boom-bust 

dynamics in developing countries. It is one of the biggest challenges for the low- and middle- 

income countries to sustain growth and overcome the medium-income trap (Foster-McGregor et 

al., 2015). The contribution goes through two main channels: (1) decomposing and 

understanding the La Marca model, observing how it behave under the Balance of Payments 
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Constrained Model assumptions, under fixed income distribution, and under an exchange rate 

regime change; and (2) offering a solution to the inclusion of a supply side dynamics in the 

model, adding a productivity dynamics that takes into account a learning by doing Kaldor-

Verdoorn element and a technology transfer/learning from domestic firms that have assets 

abroad (increasing the average productivity of the economy). In this way, the causes of 

endogenous cycles can be more deeply investigated. 

2.1 Literature Review: 

2.1.1  Demand side cycles: Richard Goodwin and the Lotka Volterra Cycles 

The Lotka Volterra (LV) is a specific type of dynamic model in which its peculiar specification 

results in the formation of closed orbit solutions. In two dimension systems this model creates a 

Predator-Prey dynamics, commonly used in Biology and Ecological studies. It follows a 

specification in which one variable is the predator and the other is the prey. Both interact 

generating a cyclical dynamic. The LV model can be generalized for more than two dimensions 

(Kolgomorov model) (Gandolfo, 1971). In this case it is possible to have deterministic cycles 

that fluctuate around the long-run equilibria (steady state).  

The use of the Lotka-Volterra system in economics can be traced back to the work of Goodwin 

(1967), who established a model in which economic activity and income distribution interact 

dynamically. The Goodwin model creates endogenous cycle in the relationship between wage 

share (predator) and employment (prey), reproducing a predator-prey dynamics in a closed 

saving-determined growing economy. This framework gave origin to a large amount of models 

in which economic activity (effective demand) and income distribution interact. The original 

model, thought for the US economy, finds profit squeeze cycles slightly damped and repetitive. 

The Structuralist tradition, which accounts for the role of structural elements underlying the 

economic system, has made efforts to expand the Goodwin model. This tradition developed 

following Raul Prebisch, Celso Furtado and the whole Latin American tradition of thinkers that 

put structural elements, in a center-periphery framework, in the center of the analysis. Since the 

1980’s, Lance Taylor has formalized many of the concepts in the Structuralist theory (Taylor, 

1983). In an attempt to expand the Goodwin Model with Structuralist features, Barbosa-Filho & 
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Taylor (2006) developed a dynamic system relationship between wage share and capacity 

utilization in a demand-driven economy. This model is based on the classical works of Kalecki 

(1971) and Steindl (1952) and puts the distributive conflict in the center of the analysis. The 

Structuralist Goodwin was also computed to the US economy, describing its profit led
5
 

characteristics. 

More recently, La Marca (2010) developed a model that merges the Structuralist Goodwin 

system with the Foley & Taylor (2004) model. The latter suggests that heterodox models should 

use social account matrices in order to derive its causal relations, being stock-flow consistent. 

Foley & Taylor (2004) also works for an open economy and also adds a financial elements 

(equities) to the model. La Marca (2010) used then the framework developed by Foley & Taylor 

(2004) to developed an open economy version of the Goodwin model. Economic growth and 

fluctuations in output, capacity utilization, distribution and real exchange rate interact in an open 

economy generating damped cycles. La Marca (2010) extends the Structuralist Goodwin to an 

open economy, which results in a more complex structure than the Goodwin model, expanding it 

to three dimensions.  

2.1.2 Supply-side cycles: productivity, Schumpeterian cycles, structural change and 

catching up. 

Productivity and technological change are important aspects usually neglected in the Goodwin 

tradition. The Goodwin (1967) model traces back to the relationship between income distribution 

and economic activity, but there is a passive role for the supply-side. It assumes a Phillips curve 

to define the relationship between employment and real wages, and a Leontief production 

function, with fixed coefficients. Demand determines the adjustments on employment and 

economic activity through income distribution effects. The role of the supply side is secondary, if 

not ignored. Nonetheless, in the literature we find many supply side theories that address 

economic cycles. Some are presented here in this section, being part of the theoretical 

foundations of the La Marca (2010) model expansion.    

                                                 
5
 A pro-profit distribution has net positive effects on investment and growth. 
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The motivation behind comparing and merging the demand- and supply-side theories of 

economic cycles goes hand in hand with the recent efforts to reconcile the demand-led 

Keynesian macroeconomic framework with the Schumpeterian evolutionary microeconomic 

supply-side theory. This research follows in this sense the “Keynes meets Schumpeter” tradition 

(Dosi, Fagiolo, & Roventini, 2010) – focused on the use of Agent Based Models (ABM), which 

are not in the scope of this research. 

In the mainstream growth theories, there is a central role for productivity (Total Factor 

Productivity) in a supply-side driven economic system. Total Factor Productivity is associated 

with technological change. This is the idea behind real business cycles that considers 

technological shocks as exogenous, in which the system itself reacts readjusting itself towards 

the equilibrium point (Plosser, 1989). Business cycles are created by stochastic shocks that 

converge monotonically (or with damped cycles) to a long run equilibrium trajectory. There are 

no endogenous deterministic persistent cycles in the model
6
. The system dynamics gets a cyclical 

behavior only from these stochastic shocks. 

The evolutionary tradition offers a supply-side perspective focused on the presence of 

deterministic endogenous cycles. Schumpeter (1939) gave an implicit explanation for the 

existence of endogenous business cycles intrinsic to the economic structure. The central 

argument is focused on the role of technology. It changes the industrial paradigm through an 

endogenous innovative mechanism inherent of the capitalist system. This leads to a constant 

need of the economic structures to adjust to its new conditions because of its own competitive 

characteristics (Nelson & Winter, 1977). The constant flow of innovation (some that are 

successful and others not) gives rise to a cyclical behavior (Silverberg & Verspagen, 1995). This 

competitive process constantly changes the whole characteristics of the economic system, 

resulting in big productivity changes.  

The evolutionary, Neo-Schumpeterian models, usually deal with individual or sectoral 

innovations and are currently using tools such as the ABM – eg. Ciarli et al (2010), Gaffeo et al 

(2008). The cyclical aggregate behavior in this framework results from the interaction of 

                                                 
6
 The absence of endogenous cycles is true for the canonical Real Business Cycle model. However, there is a 

tradition of mainstream models based on Shell (1967) that create endogenous cycles. 



CHAPTER 2 

 

49 

 

individual heterogeneous agent’s behavior – following a complex dynamic with many non-

linearities. This is an interesting way to deal with cycles, but the complexity involved in such 

simulation models turn these models into overly sensitive to the parameters, being not in the 

scope of this research. 

Structural Change also plays a central role in terms of the supply side cyclical behavior. 

Krugman & Venables (1995) show that multi-sector models in open economies define the 

specialization patterns and fragility of an economic structure, and Koren & Tenreyro (2007) link 

this fragility to volatility. Each sector has a different productivity level and the reallocation of 

resources plays a central role in defining the productivity and competitiveness of an economy. In 

terms of the evolutionary theory, the discussion about the emergence of new sectors and 

reallocation between sectors is also a relevant source of volatility (Silverberg & Verspagen, 

1995). The Structuralist Theory has some important contributions in this regard. Botta (2009), 

and more recently Cimoli & Porcile (2014) develop a toolbox linking a North-South framework, 

Structural Change, Balance of Payments Constraints and Technological Gap. The Kaldor-

Verdoorn effect (Kaldor, 1975) is a central concept in this discussion, linking economic activity 

and productivity. The economy is externally constrained and has its fragility patter related to 

how it absorbs external shocks from terms of trade (Ziesemer, 2014). 

Finally, we discuss the international technology transfer leading a catching up process 

(Verspagen, 1991; Lorentz et al, 2016). Countries lagged technologically have in principle more 

potential to catch-up to the technology frontier. Nevertheless the learning process is not natural. 

Lagging countries need to build a certain level of domestic capabilities that allow them to learn 

from abroad. In this way, they are only able to reach a virtuous catch-up process after creating 

some baseline conditions to learn and develop.  

There are many reconciliation challenges to the academic research in defining an endogenous 

model for middle income countries. In this paper we address the following topics: 

I. Integrate a productivity dynamics to the Goodwin model through (a) adding a 

Kaldor-Verdoorn effect, and (b) Modeling firms’ learning in an international 

environment. 
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II. Expand the open Structuralist Goodwin Model in a two-sector model following 

Krugman & Venables (1995) (next chapter, based on the Dutt (2002) model). 

These models focus on the role of the supply-side in generating the cyclical dynamics in an open 

economy in which growth and income distribution dynamically interact.  

2.1.3 Critiques to the Thirlwall model 

Another important source of volatility is related to the role of the external sector in the economic 

system. In this sense the nominal exchange rate is central. For this discussion we bring the 

Thirlwall framework of the Balance of Payments Constrained Model (BPCM). 

The BPCM, which is also known as the Thirlwall model, reconciles the supply-side and the 

demand-side perspectives. The Thirlwall (1979) model is a demand-led one as it ultimately 

depends on the current account to define the long-run growth possibilities (Thirlwall Law). On 

the other hand, as the dynamic behavior of the current account depends on income and price 

elasticities of imports and exports, they are directly related to the condition of the productive 

structure and technology. The elasticities have been endogenized by authors such as Cimoli 

(1988), and Cimoli & Porcile (2014).  

The BPCM has two main underlying assumptions. First, it assumes that the growth rate of net 

foreign income is equal to zero in the long-run. In this sense, there cannot be structural explosive 

deficits in the external sector, and the current account is stable. Second, for the short-run, the 

model considers terms of trade and financial flows. In the long-run, those are assumed constant. 

This raises the price-neutrality assumption – the real exchange rate is constant and grows at zero 

rate. Considering these assumptions, the short-run model shows a stable exchange rate and a 

stable external position, which leads the BPCM to the Thirlwall Law (in which domestic growth 

adjust to the income elasticity ratio). 

There is a more radical version of the BPCM called the Balance of Payments Dominance theory 

(Ocampo, 2011). In this version, LAC countries have their economic growth adjusted by the 

external sector conditions even in the short-run. The nominal exchange rate adjusts to the level 

that turns net exports equal to zero (so growth of exports and imports can be the same after that).  
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From the Structuralist perspective, financial flows and terms of trade are important elements that 

create volatility. We aim to reconcile this with the La Marca (2010) model adding these elements 

to the system. We use a flexible nominal exchange rate that adjusts itself in order to guarantee 

that the growth of imports and exports grows at the same rate (zero growth in the current account 

in the long-run). In this way the real exchange rate would have a constant moving equation. This 

aspect is further explained when discussing the expansions of the model. 

2.2 The original model
7
 

The La Marca (2010) model is derived from a Social Accounting matrix with a stock-flow 

consistent set of accounts. The model implicitly starts from a Goodwin production function 

(Leontief). It is a demand-led model in which aggregate demand and income distribution plays a 

central role. The La Marca (2010) model has the following assumptions (mathematics in the 

annex):   

1) There are four sectors: households, firms, government and external sector (ROW). Firms 

consist of a productive sector including industrial enterprises and the domestic financial 

sector. Firms can invest abroad with portfolio investments, loans, FDI or liquid assets 

(deposits and any kind of foreign currency reserves). Their net liabilities are denominated 

in foreign currency. These firms finance new investments through retained earnings 

and/or issuing new equities. They can pay back loans and equities. The central point is 

the transaction with the foreign sector, in which misalignments between national 

expenditure and income generate an increase or reduction in net foreign assets. 

2) Government debt is negligible. The model abstracts from monetary policies. 

3) There are three types of assets: productive capital, equities and net foreign assets (net 

foreign liabilities). 

4) There are specific characteristics of the labor- and product- market equilibrium, the 

determinants of savings, investment and current account (explained in the annex). 

5) Labor discipline defines the real wage setting (Bowles & Boyer, 1988). 

                                                 
7
 It is important to mention that the notation in Chapter 2 is different from the one in Chapter 3. We opted to keep 

the expansions with the same algebraic notation as the original articles. In this sense we make our expansions 

compatible with the La Marca (2010) and the Dutt (2002) papers. However, it is very important to mention that 

these two articles have different notations among themselves. There is the variable list for each model in each of the 

respective chapters. 
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6) There is a Keynesian Investment function that is autonomous from savings. 

7) External sector is fundamental to define investment and demand expansion. There is a 

low substitutability between foreign and domestic investment.  

8) There is a non-linear dynamics between real exchange rate and capacity utilization, and 

between distribution and net asset position. 

9) Emerging economies have assets and liabilities denominated in foreign currency.  

10) Consumers and investors do not borrow against future income. Retained earnings are a 

crucial source of finance for firms. 

11) This is a pure demand-side model. 

12) Distribution: interaction between workers, firms and government have traits of 

confliction. This conflictive nature leads to the emergence of cycles. Kaleckian and 

Kaldorian tradition in Wage/Profit led economies (Bhaduri & Marglin, 1990). Real 

exchange rate here becomes a distributive variable. 

13) Cycles emerge from: non-clearing labor market, distributional conflict, non-marginal 

productivity pricing. 

The basic blocks of the model are described in the mathematical appendix and in the original La 

Marca (2010) paper. The next subsections present the dynamic aspects of the model, which 

consists in a relationship between a distribution wage share motion equation (�̇�), an economic 

activity capacity utilization motion equation (�̇�), and an external sector adjustment external asset 

accumulation equation (�̇�).  

2.2.1 Wage Share distributive equation 

Output (𝑋) in this model is divided in profit share 𝜋, wage share 𝜓, and the share of imported 

intermediate inputs (𝑎) in domestic currency – conversion done using the real exchange rate (𝜉). 

In this sense, the sum of the shares is equal to one. 𝜓 + 𝜋 + 𝜉𝑎 = 1. 

The motion equation of the Wage Share (�̇�) has the following simple specification (derivation in 

the annex): 
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�̇� = 𝜏(𝜓∗ − 𝜓) (1)  

In eq. (1) 𝜏 represents the speed of adjustment between the equilibrium value of the wage share 

(𝜓∗) and the observed wage share (𝜓). The model assumes a linear adjustment process to the 

equilibrium point. The equilibrium value of the wage share is defined by a labor discipline real 

wage (Bowles & Boyer, 1988), in which higher unemployment pressures workers to accept 

smaller wages (less bargaining power), reducing the wage share. The motion equation of the 

wage share result as (more information in the annex): 

�̇� = 𝜏[𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓] 

 

(2)  

In which 𝑙 = 𝐿/𝑋, being 𝑙 the fixed amount of labor (𝐿) per unit of product (𝑋). 𝑢 = 𝑋/𝐾 , 𝑢 is 

the output (𝑋) to capital (𝐾) ratio, used as an index of capacity utilization. 𝑘 = 𝐾/𝑁, being 𝑘 a 

constant for the relationship between capital (𝐾) and employable working population (𝑁).  

The equilibrium value of the wage share follows a Phillips curve, in which employment rate ℎ 

has a positive relationship to wages. ℎ =
𝑢𝑙𝑘

, in which 휀  is the degree of effort exerted by 

workers. As mentioned, the equilibrium value comes from a labor discipline real wage Phillips 

curve theory (more in the appendix). It links the employment and the capacity utilization rate 

consistent with a labor market equilibrium wage share. The profit share and the share of 

intermediate inputs adjust to the wage share in the following way:  𝜉 =
1−𝜓

𝑎(1+
1

𝜂
)
  and 𝜋 =

1−𝜓

𝜂(1+
1

𝜂
)
 in 

which 𝜂 is the price elasticity of domestic output in world market. 

2.2.2 Capacity utilization equation 

The capacity utilization moving equation adjusts the goods market through the identity between 

domestic investment (𝑔), domestic savings (𝜎) and net foreign investments (𝑧)..  

�̇� = 𝜆(𝑔 + 𝑧 − 𝜎) 

 

(3)  

In this eq. (3), 𝜆 is the speed of adjustment. 𝑔 is the domestic investment. It follows a Keynesian 

investment function in which 𝑔 = 𝛼𝜋𝑢 + 𝛾, 𝛼 is the sensitivity of investment to profitability and 
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𝛾 in the exogenous investment component that represent the “animal spirit” of the capitalists. 

The variable 𝑧  is the sum of all the components of the current account that depend on the 

exchange rate and 𝜎 is the total national savings. The values of 𝑧 and 𝜎 are the exchange rate 

sensitive elements of the external sector and the total savings, respectively
8
. A substitution of the 

variables that define the values of 𝑔, 𝑧 and 𝑠 in eq. (3), as originally in La Marca (2010) results 

in the following equation: 

�̇� = 𝜆[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏 

 

(4)  

In this equation 𝑠ℎ is the propensity to save of households and 𝑠𝑝 is the aggregated propensity to 

save. 𝑥 is the export-capital ratio, 𝑗 is the interest rate and 𝑏 = 𝐵/𝐾 is the real value of foreign 

assets (𝐵) per unit of capital (𝐾). Capacity utilization evolves consistently with the level of 

savings, investment, interest payments and net exports. Capacity utilization then adjusts itself to 

the value that balances the product market. It is important to mention that he short-run 

equilibrium in the product market is determined by elastic imports which will be reflected in the 

variation of net foreign assets. 

2.2.3 External asset equation 

The third dynamic equation is related to the movements in the net external position (𝑏). It relates 

the internal and external changes in net asset accumulation. It comes from the relationship 

between current account surplus and an increase in the claims of the foreign sector. The 

relationship can be described as follows (more in the annex): 

�̇� =
1

𝜉
(𝜎 − 𝑔) − 𝑔𝑏 

 

(5)  

In this sense the growth (reduction) of net assets depends positively on internal savings but 

negatively on the internal and external investments. When substituting 𝜎 and 𝑔 we end up with:  

                                                 
8
 We have 𝜎 = 𝑠ℎ[(1 − 𝑠𝑏)(𝜋𝑢 + 𝑗𝜉𝑏) + 𝜓𝑢] − 𝜐(𝜋𝑢 + 𝑗𝜉𝑏) + 𝑠𝑏(𝜋𝑢 + 𝑗𝜉𝑏) and 𝑧 = 𝜉𝜂𝑥 + 𝑗𝜉𝑏 − 𝜉𝑎𝑢. In which 

𝜐 is the propensity to consume out of capital gains. 
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�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

(6)  

The three motion equations (2), (4) and (6) form a system of dynamic equations, the basis of the 

La Marca model. The trajectory and stability conditions of the system depend on the assumptions 

regarding the parameter values. La Marca extensively discuss each of the values one by one. The 

stability conditions are possible to observe through an analysis of the Jacobian (𝐽) of the system 

in its steady state. 

𝐽 = [

𝜕�̇� 𝜕𝜓⁄ 𝜕�̇� 𝜕𝑢⁄ 0

𝜕�̇� 𝜕𝜓⁄ 𝜕�̇� 𝜕𝑢⁄ 𝜕�̇� 𝜕𝑏⁄

𝜕�̇� 𝜕𝜓⁄ 𝜕�̇� 𝜕𝑢⁄ 𝜕�̇� 𝜕𝑏⁄

] 

(7)  

The motion equation of the wage share does not depend of the net external assets, so 𝜕�̇� 𝜕𝑏⁄  is 

equal to zero. A stable system must negative eigenvalues in their real part. 

2.2.4 Consolidated model, Steady State and Jacobian. 

As above discussed, the La Marca model consists in a system of three dynamic equations - eq. 

(2), (4) and (6). The model has the following system: 

�̇� = 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} 

�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

We then calculate the steady state and the jacobian to understand the structural characteristics of 

the model. 

In the steady state we have that �̇� = �̇� = �̇� = 0. In this sense, the steady state conditions are: 

𝜓∗ = 𝑙 exp(1 + 𝑢∗𝑙𝑘) (8)  
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𝑢∗ = −
[𝛾 + 𝜉∗𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉∗𝑏∗]

[(𝛼 − 𝑠𝑝)𝜋∗ − 𝑠ℎ𝜓∗ − 𝜉∗𝑎]
 

(9)  

𝑏∗ =
𝜉∗𝜂𝑥 − 𝜉∗𝑎𝑢∗

𝑔∗ − 𝑗
 

(10)  

Being 𝜉∗ =
1−𝜓∗

𝑎(1+
1

𝜂
)
  and 𝜋∗ =

1−𝜓∗

𝜂(1+
1

𝜂
)
. 

In order to calculate the Jacobian matrix (eq.7) we take the partial derivatives of each of the 

motion equations in relation to another (annex for the math): 

𝐽 =

[
 
 
 
 
 

−𝜏 𝜏𝑙2𝑘𝜓 0

𝜆 [
𝜕𝜉

𝜕𝜓
(𝜂𝜉𝜂−1𝑥 − 𝑎𝑢) − (𝑠𝑝 − 𝛼) (

𝜕𝜋

𝜕𝜓
)𝑢 +

𝜕𝜉

𝜕𝜓
(1 − 𝑠𝑝)𝑗𝑏 − 𝑠ℎ𝑢 ] −𝜆[(𝑠𝑝 − 𝛼)𝜋 + 𝑠ℎ𝜓 + 𝜉𝑎] 𝜆(1 − 𝑠𝑝)𝑗𝜉

1

𝜉
(
𝜕𝜎

𝜕𝜓
−

𝜕𝑔

𝜕𝜓
) −

𝜕𝜉

𝜕𝜓

(𝜎 − 𝑔)

𝜉2
−

𝜕𝑔

𝜕𝜓
𝑏

1

𝜉
[
𝜕𝜎

𝜕𝑢
−

𝜕𝑔

𝜕𝑢
(1 + 𝜉𝑏)] −(𝑔 − 𝑠𝑝𝑗)

]
 
 
 
 
 

 

From the study of the variable signs done in the La Marca (2010) model we end up with the 

jacobian results
9
, which would give us the following signs: 

𝜓∗ = 𝑙 exp(1 + 𝑢∗𝑙𝑘) (11)  

𝑢∗ = −
[𝛾 + 𝜉∗𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉∗𝑏∗]

[(𝛼 − 𝑠𝑝)𝜋∗ − 𝑠ℎ𝜓∗ − 𝜉∗𝑎]
 

(12)  

𝐽 = [
− + 0
− − +
+ + −

] 
(13)  

 

This type of jacobian gives a pair of conjugate complex numbers for two eigenvalues, and a third 

real negative eigenvalue, showing a cyclical dampened pattern around a stable point. The result 

                                                 

9
 In which 

𝜕𝜉

𝜕𝜓
= [−

1

𝑎(1+
1

𝜂
)
]  ; 

𝜕𝜋

𝜕𝜓
= [−

1

𝜂(1+
1

𝜂
)
]  ; 

𝜕𝜎

𝜕𝜓
= [𝑠ℎ𝑢 − 𝑠𝑝𝑢

1

𝜂(1+
1

𝜂
)
− 𝑠𝑝𝑗𝑏

1

𝑎(1+
1

𝜂
)
] ; 

𝜕𝜎

𝜕𝑢
= [𝑠𝑝

1−𝜓

𝜂(1+
1

𝜂
)
+ 𝑠ℎ𝜓] ; 

𝜕𝑔

𝜕𝜓
= [

−𝛼𝑢

𝜂(1+
1

𝜂
)
] 
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is a dynamic adjustment in which there are dampened cycles between capacity utilization and 

income distribution, as we can see in the simulation in the next session.  

2.2.5 Calibrations of the La Marca (2010) model 

In this sub-section we see two distinct simulations taken from the original La Marca model. The 

first one shows the original results of the paper, in which the author calibrates the model using 

reasonable values for a growing Asian economy. The model shows the presence of dampened 

cycles, as observed analyzing the structure of the model. The second simulation reinforces the 

cyclical adjustment mechanism with higher cycles, in a calibration closer to represent a LAC 

economy. It shows an interesting pattern in which the variables oscillate many times before 

reaching its equilibrium value. 

Figure 2.1. Reproduction of the La Marca (2010) original results. 

Wage share (𝜓) 

 

Capacity utilization (𝑢) 

 

Net foreign assets (𝑏) 

 

Real exchange rate (𝜉) 

 

𝜓 x 𝑢 

 

𝜓 x 𝑏 

 

Parameter Values: 𝜏 = 1, 𝜆 = 1, 𝑘 = 20, 𝑙 = 0.1, 𝛾 = 0.05, 𝛼 = 0.5, 𝜂 = 1.3, 𝑎 = 0.1, 𝑥 = 0.05, 𝑗 = 0.03, 

𝑠𝑏 = 0.5, 𝑠ℎ = 0.3.  

Initial conditions: 𝜓0 = 0.6, 𝑢0 = 0.5, 𝑏0 = 0.  

Steady state: 𝜓 = 0.65, 𝑢 = 0.43, 𝑏 = 0.34.  
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Eigenvalues: 𝜆1 = −0.71 + 0.59𝑖, 𝜆2 = −0.7 − 0.59𝑖, 𝜆3 = −0.06.  

𝐽 = [
−1 1.29 0

−0.33 −0.41 0.02
0.14 0.08 −0.06

] 

 

Figure 2.1 reproduces the Figure 5 results taken from the original La Marca (2010) paper. The 

upper left figure shows the evolution of wage share on time. On upper middle we have the 

capacity utilization. The top right graph shows the net external assets. Bottom left shows the real 

exchange rate dynamics. On bottom middle we see the cyclical relation between growth and 

distribution. Finally the bottom right figure shows the relation between wage share and net 

financial assets.   

The original model results in a small oscillation dampened cycle configuration. The Jacobian of 

the dynamic model under these assumptions results in a negative trace and positive determinant – 

which creates in a stable dynamics. Moreover, the eigenvalues of the Jacobian consists in a pair 

of conjugate complex numbers. As it is a 3x3 matrix, the determinants of the 2x2 sub-matrices 

should be observed according to the Routh-Hurwitz conditions. By looking at the sub-matrices 

(see original La Marca 2010), this ends up resulting in the generation of dampened cycles. The 

final result of the model is the emergence of a dampened cycle trajectory with a small number of 

oscillations. 

The adjustment process can be understood in the following terms (La Marca, 2010):  

Stagflationary phase: An initial shock shifts the variables away from their equilibrium values (eg. 

fiscal contraction). There is an excess supply which results in “forced exports”. Output and 

capacity utilization fall to balance supply and demand (domestic plus foreign) at the current real 

exchange rate. Wage share grows, squeezing profits and appreciating the real exchange rate. The 

economy slows down and domestic prices increases relative to foreign prices. Competitive 

exports and net assets revenue reduces, which lead demand to reduce more than supply. 

Employment then reduces more than its equilibrium value – starting a reversal of the wage 

dynamics.  
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Stagnationary phase: Prices slow down, the real exchange rate depreciates and profits and 

competitive exports start recovering. Output and wage contraction balances production and 

demand. Further wage reduction brings the economy to a recovery phase. 

Recovery Phase: There is output and capacity utilization growth. There is “forced imports” 

which fill the gap between fast-growth demand and lagged supply. There is an inflationary boom 

(costs raising wages and prices) that leads to a reduction in profits. The role of the net asset-

capital ratio (𝑏), as a response to the output-distribution dynamic, feeds back into the aggregate 

demand equilibrium. 

This cyclical dynamics arise from the complex social relationship in the model. The growth-

distribution dynamics feeds into the evolution of the real exchange rate, international 

competitiveness, and factor payments that combine to generate oscillations in the current account 

and trade balance. 

Using the same model, it is possible to test different parameters to observe how that would affect 

the evolution of the distinct variables. As an exercise we impose changes in some specific 

variables to observe different adjustments, some with higher cyclical oscillations, as the case 

below, in which we change the values of 𝑙, 𝑥, 𝑗 and 𝑠ℎ 

Figure 2.2. Alternative calibration of the La Marca model  

Wage share (𝜓) 

 

Capacity utilization (𝑢) 
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Parameter Values: 𝜏 = 0.1, 𝜆 = 1, 𝑘 = 20, 𝑙 = 0.01, 𝛾 = 0.05, 𝛼 = 5, 𝜂 = 1.3, 𝑎 = 0.1, 𝑥 = 0.01, 𝑗 = 0.1, 

𝑠𝑏 = 0.5, 𝑠ℎ = 0.6.  

Initial conditions: 𝜓0 = 0.6, 𝑢0 = 0.5, 𝑏0 = 0.  

Steady state: 𝜓 = 0.71, 𝑢 = 0.48, 𝑏 = −0.12.  

Eigenvalues: 𝜆1 = −0.12 + 0.44𝑖, 𝜆2 = −0.12 − 0.44𝑖, 𝜆3 = −0.34 

𝐽 = [
−0.1 0.14 0
−1.34 −0.12 0.01
0.91 0.09 −0.33

] 

 

In Figure 2.2 we have on the top left the behavior of the wage share over time. Top center is the 

capacity utilization rate over time, while top right is the net external assets over time. Bottom left 

is the dynamic behavior of the real exchange rate over time. In the bottom center we see the 

between wage share and capacity utilization. Finally in the bottom right is the relationship 

between net foreign assets and wage shares. 

The results show a much stronger oscillation with dampened cycles in wage share and capacity 

utilization, as well as between the wage share and net external assets. The net assets show a peak 

in the first cycle but then smooth towards its steady state (negative one in this case), also 

showing a cyclical dynamics with the wage share. The real exchange rate follows the opposite of 

the wage share, with an interesting cyclical behavior. Considering the current specification of the 

model it is possible to define a dynamic pattern with dampened cycles. 

The rationality behind this case is similar to the previous case (Southeast Asian growing 

country). The main difference is that the adjustment mechanism happens in many rounds, being 

every round weaker than the previous one. The economy under these conditions suffers higher 

volatility and has less capacity to adjust itself from shocks (e.g. external price changes), which is 

a much similar pattern of the behavior of a Latin American economy. It is relevant to mention 

that La Marca initially thought the model for a rapid developing Asian country such as Korea. 
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2.3 Model Analysis 

2.3.1 Changing the clusure of the model: BPCM Assumptions - price neutrality and fixed 

RER 

The La Marca (2010) model assumes a constant nominal exchange rate (fixed 𝑒). The real 

exchange rate fluctuates according to the behavior of the terms of trade. In the La Marca model 

the economy can operate with chronic external deficit in the long-run. If we accept the Balance 

of Payments Constrained Model (BPCM), initially developed by Thirlwall (1979), an economy 

cannot have explosive deficits in the long run. Considering the price-neutrality assumption as 

well, the Thirlwall Law highlights that no economy can grow above the rate of growth 

compatible with the balance of payments – growth given in its simpler version by the ratio 

between income elasticities of exports and imports, times foreign growth. 

In the original La Marca model, the real exchange rate is defined as 𝜉 =
𝑒�̅�

𝑃
. 𝑃 is the price of 

domestic goods, �̅�  is the price of foreign goods and 𝑒  the nominal exchange rate, which is 

considered a constant. In the BPCM the long-run real exchange rate dynamics adjusts itself to 

stabilize the external sector. In the Balance of Payments dominance of Ocampo (2011), this is 

also valid for the short-run. In this way, the real exchange rate is constant, and the nominal rate 

fluctuates in order to create a trajectory in which the net external assets (𝐵) tend to a steady state 

equilibrium - growth of exports is equal to the growth of imports. This discussion can be 

summarized in the assumption that the real exchange rate is constant.  

𝜉 = 𝜄 (14)  

𝜄 is a given constant. When considering the Balance of Payments Dominance of Ocampo (2011), 

in the case of middle-income trapped countries, the balance of payments needs to be balanced 

even in the short run. In order to do so, the nominal exchange rate must adjust itself to move 

towards this goal. In this case, the real exchange rate should have zero growth, being always in 

its steady state. This implies that �̇� = 0.  

This assumption goes in line with the first of the two main assumptions of the BPCM, in which 

prices are neutral in the long-run, do not affecting the growth rate compatible with balance of 
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payments (equilibrium growth rate). This assumption has its roots in the very low price elasticity 

of imports and exports, in the stability of financial flows, and in the assumption that the terms of 

trade (real exchange rate) grows at zero rate in the long-run (Blecker, 2016). 

The second main assumption of the BPCM concerns the fact that the growth of exports cannot de 

bigger or smaller than the growth of imports in the long-run (McCombie, 2012). This would 

result in an explosive behavior of the current account, creating major external imbalances that 

are not sustainable in the long-run. In order to follow this second assumption we set that the net 

foreign asset growth is constant, growing at zero rate (�̇� = 0), which implies that the net foreign 

asset growth per unit of capital is constant, also done by La Marca (2010). We assume �̇� = 0, 

then 𝑏 also grows at zero rate (�̇� = 0). 

When adding these BPCM assumption elements to the La Marca model, we reach a simpler 2-

dimensional system in which growth and distribution variates with a constant real exchange rate. 

We then have: 

�̇� = 0 ⟹ BPCM Assumption 1 

�̇� = 0 ⟹ BPCM Assumtpion 2 

When applying these assumptions to the model, the system results the following: 

�̇� = 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜄𝑎]𝑢 + 𝛾 + 𝜄𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜄𝑏} 

In which �̇� = 0. This completely changes the characteristics and the structure of the model and 

result in a relationship that is very similar to the one described by Goodwin (1967) between 

growth and distribution. We can analytically check the impacts on the trajectory by looking at 

the steady state and the Jacobian: 

Steady State (�̇� = 0 and �̇� = 0): 

𝜓∗ = 𝜏[(𝑙 exp(1 + 𝑢∗𝑙𝑘))] 
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𝑢∗ =
−[𝛾 + 𝜄𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜄𝑏]

𝜆[(𝛼 − 𝑠𝑝)𝜋∗ − 𝑠ℎ𝜓∗ − 𝜄𝑎]
 

For the jacobian of partial derivatives, as 
∂ξ

∂ψ
= 0, we have:  

𝐽 = [

−𝜏 𝜏𝑙2𝑘𝜓

𝜆 [−(𝑠𝑝 − 𝛼) (
𝜕𝜋

𝜕𝜓
)𝑢 − 𝑠ℎ𝑢 ] −𝜆[(𝑠𝑝 − 𝛼)𝜋 + 𝑠ℎ𝜓 + 𝜄𝑎]

] 

Considering, as La Marca does, the positive values of 𝜏, 𝑙, 𝑘, 𝜓, 𝜆, 𝑠𝑝, 𝑠ℎ, 𝛼, 𝑢, 𝜋, 𝑎, 𝜄, and 
𝜕𝜋

𝜕𝜓
, 

we have the following jacobian:  

𝐽 = [
− +
− −

] 

 

The matrix shows a negative trade and a positive determinant: 𝑇𝑟(𝐽�̅�) < 0 and 𝐷𝑒𝑡(𝐽�̅�) > 0. 

This results in a pair of conjugate eigenvalues with positive real part and imaginary part. The 

result depends on the magnitude of the values, which could result in is a dampened cyclical 

adjustment between 𝜓 and 𝑢 (Goodwin dynamics), or in a monotonic convergence. 

The results then show that the cyclical dynamics hold with the two assumptions of the BPCM, 

which opens the discussion about the real need of accepting these two strong assumptions to 

explain the cyclical economic adjustment in developing countries. There is a whole literature 

tradition that question the assumptions of the BPCM (Blecker, 2016; McCombie, 2012) later 

discussed in Chapter 4.  

We can simulate the new system using similar values of the original La Marca model in order to 

show the differences in the adjustment dynamics when adopting both assumptions (price-

neutrality and constant net asset accumulation), so the net foreign assets grow at zero rates in the 

long-run. 

Figure 2.3. Modified La Marca model with �̇� = 0 and �̇� = 0 
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Wage share (𝜓) 

 

Capacity Utilization (𝑢) 

 

Net Foreign Assets (𝑏) 

 

𝜓 x 𝑢 

 

Parameter values: τ = 1, λ = 1, k = 20, l = 0.1, γ = 0.05, α = 0.5, η = 1.3, a = 0.1, x = 0.05, j = 0.03, sb =
0.5, sh = 0.3.  

Initial conditions: ψ0 = 0.6, u0 = 0.5, b0 = 0, ξ0 = 0.01.  

Steady state: ψ = 0.47, u = 0.28, b = 0, ξ = 0.01.  

Eigenvalues: λ1 = −0.91, λ2 = −0.26, λ3 = 0,. 

𝐽 = [
−1.00 0.96
−0.06 −0.18

] 

 

In Figure 2.3, the top figures represent the evolution of wage share (left), and capacity utilization 

(right), while the bottom left the net exports/capital respectively on time. The bottom right figure 

shows the relationship between capacity utilization and wage share.  

This case followed the same calibration values of Figure 2.1. The system converges, showing a 

small oscillation, but it does not generate cycles (there are no complex eigenvalues). They follow 

a monotonic convergence to a stable equilibrium point. Variables such as the wage share and the 

net assets initially increase. Then they start converging to the steady state. The capacity 

utilization converges monotonically to the steady state.  
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2.3.2 Fixed income distribution. 

Income distribution is a central aspect in the harrodian tradition of growth models. Following a 

discussion in this sense, we test the case in which we fix the income distribution between profits 

and wages. That allows us to study the relationship between capacity utilization (economic 

activity) and external sector (net external assets). Considering a monopolistic economy, its profit 

share (𝜋) is a function of the mark-up (𝑧), being 𝜋 =
𝑧

𝑧+1
. We fix the profit share as 𝜋 = �̅� and 

analyze the case in which the wage share is also constant (𝜓 = �̅�), growing at a zero rate �̇� = 0. 

That would imply that the equations for 𝜓, 𝜋, and 𝜉 would completely change, and the fixed 

income distribution would help us understand the relationship between capacity utilization (𝑢) 

and balance of payments (𝑏), a central debate on in the BPCM framework. 

Considering fixed income distribution, the wage share is constant, therefore its growth rate is 

equal to zero: �̇� = 0 . That would also imply that 𝜋 = �̅�  and 𝜉 = 𝜉̅ . When applying these 

assumptions to the original system, we have that: 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} 

�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

The steady state can be computed when �̇� = 0 and �̇� = 0: 

𝑢∗ = −
[𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏∗]

[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]
 

𝑏∗ =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢∗ − 𝛾

𝜉(𝑔 − 𝑠𝑝𝑗)
 

The Jacobian of partial derivatives of �̇� and �̇� in terms of 𝑢 and 𝑏 is the following: 

𝐽 = [

𝜆[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎] 𝜆(1 − 𝑠𝑝)𝑗𝜉

(𝑠𝑝 − 𝛼)𝜋 + 𝑠ℎ𝜓

𝜉
− 𝑏𝛼𝜋 𝑠𝑝𝑗 − 𝛼𝜋𝑢 − 𝛾

] 



Volatility and External Crisis 

 

66 

 

Considering the sign value study of the La Marca original model, that would result in a Jacobian 

in which: 

𝐽 = [
− −
+ +] 

With this Jacobian we observe that the eigenvalues of this model would depend on value 

magnitude. The magnitude of the absolute values of the jacobian elements defines if the model 

converges or diverges from the steady state (possibility of divergence), as well as if there is a 

presence of cycles. In our simulation based on the original La Marca values we see that the 

model is likely to operate with real numbers, without an imaginary part. 

Figure 2.4. Simulation for fixed income distribution (�̇� = 0) 

Wage share (𝜓) 

 

Capacity Utilization (𝑢) 
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Parameter values: 𝜏 = 1, 𝜆 = 1, 𝑘 = 20, 𝑙 = 0.1, 𝛾 = 0.05, 𝛼 = 1.2, 𝜂 = 1.3, 𝑎 = 0.1, 𝑥 = 0.05, 𝑗 = 0.01, 

𝑠𝑏 = 0.5, 𝑠ℎ = 0.3.  

Initial conditions: 𝜓0 = 0.6, 𝑢0 = 0.5, 𝑏0 = 0.2, 𝜉0 = 0.01.  

Steady state: 𝜓 = 0.60, 𝑢 = 0.76, 𝑏 = −0.1, 𝜉 = 0.01. 

Eigenvalues: 𝜆1 = −0.31, 𝜆2 = −0.13, 𝜆3 = 0, , 𝜆4 = 0. 

𝐽 = [
−0.38 −0.13
0.32 0.05

] 
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The adjustment process converges to the equilibrium, but it loses the cyclical dynamics. The 

wage share is constant, keeping its initial value, and the growth of net external asset reduces 

initially, followed by increases when there are changes in the capacity utilization. We observe a 

monotonic convergence between growth and balance of payments, in which an increase in 

growth shows a negative correlation with accumulation of external assets. A rise in economic 

growth has negative effects in the Balance of Payments (BP), being a potential source of external 

constraints, maintaining the BP constraints. 

The presence of fixed income distribution removes the cyclical component from the model. The 

source of endogenous oscillation disappears when we fix income distribution (strong 

assumption). Without any expansion to the system, changes in income distribution are shown as 

a central element in structural volatility. 

2.4 Model expansion: 

The scope of this model expansion is to change the focus to the behavior of economies trapped in 

the middle income. The middle-income trap (Lavopa & Szirmai, 2014) is a concept that 

highlights how countries may not advance economically above certain level as their 

competitiveness in manufactured export goods is reduced by rising wages (Glawe & Wagner, 

2016). The idea of middle-income trap has been debated in the literature, with authors also 

strongly criticizing its existence (Felipe, Kumar, & Galope, 2017). We understand this 

development trap in the context of Latin America, in which stagnation has been the norm in the 

last decades. In order to capture that, we understand that economic activity, captured by the 

capacity utilization rate, is a proxy to determine the growth possibilities in these economies. 

In order to capture this development trap, we see that it is fundamental to reproduce endogenous 

cycles with neutral stability, as they reproduces a dynamic that may not monotonically converge 

to the steady state. The economics variables remain fluctuating in an endogenous mechanism that 

raises volatility and keep an economy trapped in its current development stage. Cycles with 

neutral stability (𝑅𝐸(𝜆𝑖)  = 0 and 𝐼(𝜆𝑖) ≠ 0) are only possible in the La Marca model when we 

see that competitiveness in terms of productivity is also affected by the distribution/output 

behavior in the exact value of a hopf bifurcation value. In this sense, we search to further 

develop the Structuralist literature, starting its central idea in which a chronic volatility is 
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generated by structural failures, in terms of a weak and fragile productive structure, and a low 

capacity to innovate (Porcile & Spinola, 2018). We briefly develop this idea in the next session. 

2.4.1 Productivity dynamics 

Following the theoretical debate, in this section we expand the La Marca (2010) model by adding 

a productivity dynamics that incorporates the role of the supply side as a central aspect of the 

model. We implement it using the idea of the Kaldor-Verdoorn effect (Kaldor, 1975). This effect 

incorporates learning by doing, which allows the occurrence of increasing returns to scale. In this 

sense, an increase in demand, either by a growth in output (�̇�) or in investment (𝑔), results in a 

rise in productivity. It is important to mention that the lack of investment in manufacturing tends 

to reduce innovation, technological progress, and diversification, with all the related 

consequences as to long-run development. 

As can be observed in the Annex A3.3, Productivity is given by 휀 𝑙⁄ . We consider the work effort 

(휀) as fixed, and endogenize the effective labor per unit of product (𝑙). The Kaldor-Verdoorn 

effect relates investment and productivity, so: 𝑙 = 𝑓(𝑔), 𝑑𝑙 𝑑𝑔⁄ < 0. In this sense, investment 

growth leads to a reduction of the effective labor per product (𝐿/𝑋), increasing productivity. 

In addition to that, we consider an additional assumption, that foreign investments in the form of 

foreign bonds are related to productive assets, to investments in foreign companies. The 

accumulation of external assets generates positive technological spillovers in terms of 

productivity to the domestic firms. Technology transfer is a fundamental aspect to understand the 

relationship between developed north and developing south, marked by the presence of a 

technology gap (Verspagen, 1991). The domestic firms become more competitive as they learn 

with the activities of their subsidiaries located abroad. Technology transfer to the domestic 

economy has the positive effect on domestic firms’ productivity. This raises average country 

productivity. Using a linear equation, the effects of technology transfer in productivity (𝜃 < 0) 

are given by:  

𝑙̇ = 𝜌𝑔 + 𝜃𝑏 + 𝜙𝑙 

 

(15)  



CHAPTER 2 

 

69 

 

𝜌  represents the learning-by-doing Kaldor-Verdoorn effect, and 𝜃  captures the technological 

transfer from foreign firms to domestic firms. 𝜙 is the decreasing effect of the level of labor-

output. Because 𝑙  is seen as inverse of productivity, 𝜌 = 𝑑𝑙̇ 𝑑𝑔⁄ < 0. Increases in demand 

generate specialization in the sectors an economy produce, leading to learning by doing, and 

increases in labor productivity (reducing the labor-output ratio). Also, 𝜃 = 𝑑𝑙̇ 𝑑𝑏⁄ < 0  and 

𝜙 = 𝑑𝑙̇ 𝑑𝑙⁄ < 0. The option for a linear equation is a matter of simplification. 

After implementing this addition, the new dynamic system can be presented as the following: 

�̇� = 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} 

�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

𝑙̇ = 𝜌𝑔 + 𝜃𝑏 + 𝜙𝑙 

In the steady state (�̇� = �̇� = �̇� = 𝑙̇ = 0): 

𝑙∗ = −
𝜃𝑏∗ + 𝜌𝑔∗

𝜙
= 

𝑏∗ =
(𝑠𝑝 − 𝛼)𝜋𝑢∗ + 𝑠ℎ𝜓𝑢∗ − 𝛾

𝜉∗(𝑔∗ − 𝑠𝑝𝑗)
 

𝜓∗ = 𝑙∗ exp(1 + 𝑢∗𝑙∗𝑘) 

𝑢∗ = −
[𝛾 + 𝜉∗𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉∗𝑏∗]

[(𝛼 − 𝑠𝑝)𝜋∗ − 𝑠ℎ𝜓∗ − 𝜉∗𝑎]
= 0 

Considering the derivatives in the original La Marca defining the first three rows and three 

columns, the expansion of the jacobian adds the partial derivatives for 𝑙: 
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𝐽 =

[
 
 
 
 
𝜕�̇� 𝜕𝜓⁄ 𝜕�̇� 𝜕𝑢⁄ 𝜕�̇� 𝜕𝑏⁄ 𝜕�̇� 𝜕𝑙⁄

𝜕�̇� 𝜕𝜓⁄ 𝜕�̇� 𝜕𝑢⁄ 𝜕�̇� 𝜕𝑏⁄ 𝜕�̇� 𝜕𝑙⁄

𝜕�̇� 𝜕𝜓⁄ 𝜕�̇� 𝜕𝑢⁄ 𝜕�̇� 𝜕𝑏⁄ 𝜕�̇� 𝜕𝑙⁄

𝜕𝑙̇ 𝜕𝜓⁄ 𝜕𝑙̇ 𝜕𝑢⁄ 𝜕𝑙̇ 𝜕𝑏⁄ 𝜕𝑙̇ 𝜕𝑙⁄ ]
 
 
 
 

 

Based on the signs discussed by La Marca and in this session expansion, we have:  

𝐽 = [

− + 0 +
− − + 0
+ + − 0
+ + − −

] 

From the Jacobian signs we study the stability conditions of the model for each pair of equations. 

Decomposing the system in pairwise effects results in the following structure: 

 

𝐽𝜓,𝑢 = [
− +
− −

] – Cyclical convergence 𝐽𝑢,𝑏 = [
− +
+ −

] – Monotonic convergence/divergence 

𝐽𝜓𝑏 = [
− 0
+ −

] - Cyclical Convergence 𝐽𝑢,𝑙 = [
− 0
+ −

] - Conditional Cyclical convergence 

𝐽𝜓𝑙 = [
− +
+ −

] - Monotonic Convergence 𝐽𝑏,𝑙 = [
− 0
− −

] - Conditional Cyclical convergence 

We observe the possibility of cycles emerging from the following relations: (1) wage share and 

capacity utilization (Goodwin). (2) Wage share and net foreign assets. (3) Capacity utilization 

and productivity. (4) Net foreign assets and productivity. The first two effects have been already 

discussed in the original model, so we focus on the latter two cyclical elements.  

Capacity utilization and productivity 

The relationship between capacity utilization and productivity is initially thought in terms of 

increasing returns brought by the Kaldor-Verdoorn law. Increases in economic activity have 

positive effects on productivity. What we observe in our dynamic system is that the relationship 

between capacity utilization and productivity has a cyclical aspect. 

This is explained in the following terms: a higher productivity counter-balances the effects of 

increases in capacity utilization. The same output can be produced with a smaller rate of 

capacity, as there is higher productivity. The cyclical aspect emerges when we initially observe 
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an increase in output, raising productivity. This rise in productivity pressures for a “virtuous” 

reduction in capacity utilization, as output increases given higher labor productivity. This 

behavior ends ups resulting in a cyclical adjustment towards the equilibrium value.  

Net foreign assets and productivity 

A second corollary in our model expansion concerns the cyclical relationship between the 

accumulation of net foreign assets and productivity. The accumulation of external assets let 

domestic firms learn from foreign activities, raising their productivity because of the bonus 

generated by firm internationalization. In dynamical terms, we see the cyclical aspect emerging 

because of two effects: First, more productive firms from developing countries become more 

attractive to be bought by big companies in the developed world (denationalization, a very 

common feature since the 1990’s in Latin America). Second, Firms in developing countries find 

a barrier to their growth in productivity from technology transfer. As this transfer is not an 

automatic movement, these companies manage to catch-up until a certain point – after which 

they stagnate - as firms in the developed world continue with their innovative virtuous strategies. 

In this sense, this dynamically counterbalances the effects of increases in productivity, 

generating the oscillatory behavior. 

Figure 2.5. Simulation 1 - Modified La Marca results with productivity dynamics, original 

calibration 

Wage Share (𝜓) 
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Net foreign Assets (𝑏) 
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Parameter values: 𝜏 = 0.1, 𝜆 = 1, 𝑘 = 20, 𝑙 = 0.1, 𝛾 = 0.05, 𝛼 = 0.5, 𝜂 = 1.3, 𝑎 = 0.1, 𝑥 = 0.05, 𝑗 = 0.03, 

𝑠𝑏 = 0.5, 𝑠ℎ = 0.3, 𝜌 = 0.03, 𝜃 = −0.02, 𝜙 = −0.001 

Initial conditions: 𝜓0 = 0.6, 𝑢0 = 0.5, 𝑏0 = 0, 𝑙 = 0.1.  

Steady state: 𝜓 = 0.47, 𝑢 = 0.55, 𝑏 = 0.16, 𝑙 = 0.09  

Eigenvalues: 𝜆1 = −0.029 + 0.108𝑖, 𝜆2 = −0.029 − 0.108𝑖, 𝜆3 = −0.413, 𝜆4 = −0.029 − 0108𝑖. 

𝐽 = [

−0.100 0.071 0 1.153
−0.338 −0.471 0.032 0
0.094 0.04 −0.094 0

−0.003 0.003 −0.02 −0.001

] 

 

The first five figures from top to bottom, and left to right, represent the evolution of the wage 

share, capacity utilization, net external asset/capital, real exchange rate and effective labor per 

unit of product in time. The last figure shows how growth and distribution evolve between 

themselves. We see that the oscillatory pattern with dampened cycles exists for all variables. All 

of them stabilize in an equilibrium point. 

The addition of the productivity dynamics, which is a structural element of an economic system, 

results in the emergence of other sources of oscillatory behavior. All variables in the system have 

cycles, not only growth and distribution. This brings another element to discuss the role of 

foreign sector adjustments. Balance of payments adjustments now cyclically converge to a stable 

point. This expansion opens the floor debate how the cyclical aspects are related to economic 

structures, advancing the structural cycles that Taylor (1983) initially developed.  

Figure 2.6. Simulation 2 - Modified La Marca results with productivity dynamics, Hopf 

calibration value 
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Real Exchange Rate (ξ) 

 

Labor-Output Ratio (l) 

 

ψ x u 

 

Parameter values: 𝜏 = 0.1, 𝜆 = 1, 𝑘 = 20, 𝑙 = 0.01, 𝛾 = 0.05, 𝛼 = 5, 𝜂 = 1.3, 𝑎 = 0.1, 𝑥 = 0.05, 𝑗 = 0.3, 

𝑠𝑏 = 0.4, 𝑠ℎ = 1. 𝜌 =  0.01, 𝜃 = −0.03.  
Initial conditions: 𝜓0 = 0.6, 𝑢0 = 0.5, 𝑏0 = 0, 𝑙 = 0.1.  

Steady state: 𝜓 = 0.69, 𝑢 = 0.49, 𝑏 = 013, 𝑙 = 0.1  

Eigenvalues: 𝜆1 = −0.037 + 0.41𝑖, 𝜆2 = −0.037 − 0.41𝑖, 𝜆3 = −0.214 + 0.198𝑖, 𝜆4 = −0.214 − 0.198𝑖. 

𝐽 = [

−0.1 0.13 0 1.38
−1.50 −0.32 0.01 0
0.92 −0.01 −0.09 0

−0.01 0.01 −0.03 0

] 

 

When we change the parameters of the expanded model, we can reach a situation in which the 

cyclical dynamics repeats itself indefinitely. Using the variable 𝜃 as the adjustment variable, we 

calibrate it to a value that gets closer to a situation in which there is neither convergence nor 

divergence – so cycles can repeat themselves indefinitely (The hopf bifurcation point).  

This specification generates a very interesting pattern. The initial value when in the hopf 

bifurcation value, converges to a limit cycle. However, it may not stay in the cycle indefinitely 

unless in the exact value that splits the convergence and the divergence areas. When observing 

the value of the eigenvalues, we see that the model is still stable, but it generates a chaotic 

behavior in which it keeps oscillating for a big number of runs and then stabilizes itself. The 

same pattern was observed under other initial values. We reinforce that the variable value 

𝜃 = −0.03  was simply calibrated to be closer to the hopf bifurcation point (Lorenz, 1989). Any 
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small change in the system will result in a change in the trajectory, leading to either an explosive 

behavior or a regular cyclical stability. If we change the parameters of the system, then The hopf 

bifurcation parameter must then be adjusted to a different calibration. 

What these results tell us is that the economy under these conditions may enter in a cyclical 

pattern in which it will never reach a stable equilibrium. The convergence pattern will always 

pull the economy to a volatility pattern, even with the absence of external shocks. In these sense, 

an endogenous pattern of volatility emerges in the economy that pushes to a trapped region. 

Important to mention that, as this result depends on the calibration, it is not a lotka-volterra 

system in which cycles show neutral stability, resulting from the characteristics of the model. 

2.5 Discussion of the results 

a. Accepting the BPCM assumptions 

Figure 2.3 shows that when we change the exchange rate regime from fixed to flexible, this 

partially change the dynamics of the system. The cyclical dynamics can occasionally hold when 

accepting the two assumptions of the BPCM (depending on the parameter values), which opens 

the discussion about the real need of accepting these two strong assumptions to explain the 

cyclical economic adjustment in developing countries. There is a whole literature tradition that 

question the assumptions of the BPCM (Blecker, 2016;  McCombie, 2012). This is further 

discussed in Chapter 4.  

If we accept that these assumptions do not affect the convergence behavior, we have an 

additional argument to defend the BPCM and the Thirlwall Law (Blecker, 2016). This can be 

explained in the sense that an economy can possibly have non-price neutrality and an explosive 

behavior in its external accounts, but still reach an equilibrium point after an oscillatory period.  

Depending on specific parameter values, the trajectory to equilibrium can also show a monotonic 

convergence, showing smaller volatility than the cyclical adjustment. In this sense, we can raise 

the argument behind the classic Dornbusch Latin Triangle (Dornbusch, 1992) discussion. Here, 

the exchange rate regime affects the endogenous pattern of volatility. The adoption of a fixed 

real exchange rate (fluctuating nominal rate) changes the model dynamic - this modifies the 

result from a dampened cyclical adjustment to a monotonic convergence. The fact that we do not 
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observe explosive behavior in any of the cases indicates that the two assumptions may not be 

necessary to maintain the basic characteristics of the model. 

The trajectory to the steady state changes from dampened cycles to a monotonic trajectory. This 

implies that changes in the exchange rate regime of the economy reduce endogenous oscillations. 

An external sector policy aimed at avoiding external debt reduces the endogenous pattern of 

volatility. This result is very much in line with the BPCM and the Balance of Payment 

Dominance theories. A middle-income economy, that cannot hold foreign debt in its own 

currency, has its growth directed constrained by the behavior of its external sector. A direct 

adjustment to the external sector reduces the endogenous volatility. However, the cost is high in 

terms of economic activity and distribution. As it can be seen in the model, a change in the 

currency regime reduces economic activity and the part of income that go to wages (wage share), 

when compared to the previous exchange rate regime.  

This situation is similar to that of many Latin American countries in the 1990’s decade. Taking 

the case of Brazil as an example, the transition to the fixed nominal exchange rate regime in 

1994 resulted in increases in real wages, in the wage share and in the utilization capacity rate. 

However, the country started suffering from pressures in its Balance of Payments with the fixed 

nominal exchange rate. After the crisis of 1998, and return to the flexible nominal exchange rate, 

economic activity was strongly reduced as well as real wages (rise in internal prices and major 

nominal exchange rate devaluation). The exchange rate regime changes led to smaller volatility 

at the cost of higher inequality and smaller growth. This results indicates that the use of the 

exchange rate show not to be the best policy to aim at the reduction of endogenous volatility in 

the case of a development strategy. 

 

b. Fixed income distribution 

When we fix the income distribution fixed - constant wage- and profit-share - we can directly 

observe the relationship between capacity utilization and net external assets. The result in the 

simulation shows a monotonic convergence pattern to an equilibrium point. By looking at the 

jacobian, we see that we can also have dampened cycles if changing the parameters. 
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From the original values, the adjustment still converges but it loses the cyclical dynamics it had 

before. Wage share is constant to its initial value, and the growth of net external asset initially 

reduces followed by an increase, as capacity utilization changes. We then see a monotonic 

convergence between growth and balance of payments, in which an increase in growth shows a 

negative correlation with accumulation of external assets. A rise in economic growth have 

negative effects in the Balance of Payments, showing a central source of external constraints, 

following then results that are similar to the BPCM framework ideas. 

c. Productivity dynamics 

In Figure 2.6, the inclusion of a productivity dynamics is part of a search to find deterministic 

stable cycles. This type of cycle happens when, in the presence of no shocks, the system 

inherently oscillates. We check if productivity interacts with income distribution and economic 

activity, generating stable cycles. With our current specification, which considers the effects of 

the Kaldor-Verdoorn effect and technology transfer, deterministic cycles only appear under very 

specific conditions. This leads us to the study of the hopf bifurcation parameters. The model 

itself, however, shows an interesting cyclical relationship between productivity and economic 

activity, and between productivity and the accumulation of net external assets. 

These interesting relationships can be explained by (1) a higher productivity that counter-

balances the effects of a rise in capacity utilization. The rise in productivity pressures for a 

virtuous reduction of capacity, as output increases given higher labor productivity. This behavior 

leads to a cyclical adjustment towards the equilibrium value. (2) The most productive firms from 

developing countries become attractive to be purchased by big international companies. Also, 

firms in developing countries find a barrier to their growth in productivity from technology 

transfer. These elements dynamically counterbalance the effects of Kaldor-Verdoorn increases in 

productivity, generating an oscillatory behavior. 

The calibration we used was aimed test values for a middle-income economy. One in which the 

behavior of the real exchange rate is endogenously unstable. The endogeneity of productivity is 

central to explain this behavior. An increase in the wage share has negative effects on 

productivity itself, but in a wage-led economy it boosts growth, which through an increase in the 
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capacity utilization affects investment. The rise in productivity occurs with the Kaldor-Verdoorn 

effect. This compensatory dynamics gives rise to the cycles. 

The central contribution in this research resides in the fact that the economic cycles are explained 

as a pure endogenous mechanism in these developing economies. It is not a result of exogenous 

shocks, such as the policy shocks of the Real Business Cycle, technological shocks of the 

Schumpeterian theory or the Terms of Trade shocks as in the traditional Structuralist perspective. 

We argue that the cyclicality is a pattern generated by the own characteristics of these 

economies, related to their structural aspects. 

2.6 Conclusion 

This paper proposed to study and expand the La Marca (2010) model in 3 different fronts: (1) 

accepting the BPCM assumption of price-neutrality and stable behavior of the balance of 

payments; (2) considering a constant income distribution between wages and profits, and (3) 

adding a productivity dynamics and technology transfer to the model. This work offers a small 

contribution, adding a jigsaw, to a puzzle that is still open in the Structuralist literature: what is 

behind the “chicken flights” growth pattern, in which countries have their growth processes 

constantly interrupted after a small virtuous period of growth. This is one of the biggest 

challenges for the low- and middle- income countries to sustain growth and overcome the 

medium-income trap (Foster-McGregor et al., 2015). In other terms: how to think about 

endogenous deterministic cycles that are characteristic of middle-income countries in a Center-

Periphery framework? 

The results show that (1) In all cases the model converges. (2) The price-neutrality assumption 

and external sector stability depend on parameters to have a cyclical or monotonic convergence. 

This reinforces the BPCM argument, and may imply a reduction in endogenous volatility. (3) 

Fixed income distribution lead to a monotonic trajectory, reducing volatility. (4) The inclusion of 

the productivity dynamics generates new sources of volatility in the relationship between 

productivity, capacity utilization, and net external assets, being in line with the Structuralist 

argument of structural fragility. 

The inclusion of the BPCM assumptions does not change the convergence pattern of the model. 

This is relevant in the sense that the absence of an explosive divergent pattern guarantees that the 
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BPCM leads to a stable equilibrium both in the short- and the long-run. The empirical critiques 

to the Thirlwall Law’s heroic assumptions remain relevant, but without meaning that the BPCM 

do not hold in terms of its stability and brings another element to defended it in the debate about 

the critiques to the BPCM (Blecker, 2016; McCombie, 2012). 

The currency regime à la Dornbusch (1992) Latin Triangle is briefly discussed. A flexible 

nominal exchange rate focused on balancing the external sector changes the dynamic properties 

of the model. The convergence trajectory to the steady state may not generate cycles depending 

on the parameters. This is an important finding. The Thirlwall model and the Balance of 

Payments Dominance of Ocampo (2011) state the relevance of the external constraints the long- 

and short-run respectively. An exchange rate mechanism that is able to adjust the external sector 

automatically (no debt accumulation) results - in the La Marca (2010) model - in a pattern that 

reduces the endogenous instability in the adjustment mechanism. Despite the flexibility that the 

nominal exchange rate offers, when it keeps the real exchange rate constant, it reduces volatility. 

There are costs in terms of the steady state. It reduces the equilibrium values of the wage share 

and the capacity utilization. Achieving smaller volatility involves a trade-off, a reduction in the 

economic activity and income concentration on profits. 

The perspective embedded in this paper clearly states that the answers to our research questions 

are partially related to the supply-side of the economy in the demand-led models. Schumpeter 

and the evolutionary school offer some central contributions to understand the complex dynamic 

that emerges in a world in which technological change is at the center of the development debate. 

The paper offer a simple solution to the inclusion of productivity in the model, taking into 

account a learning by doing Kaldor-Verdoorn element and a technology transfer/learning from 

domestic firms that have assets abroad (increasing the average productivity of the economy). The 

results indicate that even the simple inclusion of a productivity dynamics is able to, under very 

specific conditions, generate deterministic stable cycles. This is of fundamental importance, 

because it shows that even in the presence of no shocks, the system in inherently not stable, 

endogenously cyclical.  

Finally, this paper offers an invitation to expand new contributions in the Structuralist Kaldor-

Thirlwall framework of La Marca (2010) exploring even further the Schumpeterian aspects of 
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the economic cycles. The cyclical aspect of middle income trapped economies could be further 

analyzed with other model expansions: adding a multi-sector model, exploring further the 

technological dynamic, increasing the heterogeneity of agents (with the use of Agent based 

models). The Structuralist literature on cycles is still scarce on modeling techniques and the 

additions of new theoretical approaches and new models to observe specific aspects related to 

low- and middle- income countries offers an open space for a whole new road of research 

opportunities.  
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Annex 2.1. Chapter 2 variable list 

𝑋 Aggregate Production 𝑟 Profit Rate 

𝐾𝑖 Capital Stock 𝑔 Domestic investment rate 

𝑥 Export-capital ratio 𝜉𝑏 Foreign investments 

𝐿 Labor 𝑚 Mark-up over costs 

𝑙 Labor-output ratio 𝑃 Prices 

𝐵 Value of Foreign Assets 𝑝𝑒 Equities unit price 

𝑏 Net foreign assets rate σ Domestic Savings 

𝐷𝑖 Dividends 𝛾 Animal Spirit 

𝑁 Employable working population 𝛼 Investment sensitivity to profitability 

𝐻 Amount of hours worked 𝜉 Real Exchange Rate 

ℎ employment rate (𝐻/𝑁) 𝜅 Current Account (𝜒𝐾) 

𝑘 Capital-population ratio 𝜂 Price-elasticity of domestic output in 

world market. 

휀 effort exerted by workers 𝑧 Non-exchange rate dependent current 

account (Net foreign savings) 

𝑎 Share of imported intermediate 

inputs 

𝜏 Wage Share speed of adjustment. 

𝑢 Capacity Utilization  𝜆 speed of adjustment capital utilization 

𝜓 Wage Share 𝑠 Propensity to save 

𝜋 Profit Share  SUBSCRIPTS: 

𝑗 Real return on net foreign assets 𝑏 firms 

𝐸 Equities ℎ Households 

𝑒 Nominal Exchange rate 𝑝 Weighted rate 

𝜄 Constant for RER 𝑔 Government 

𝜌 Learning-by-doing Kaldor-Verdoorn 

effect 

𝑓 Foreign Sector 

𝜃 Technological transfer from foreign 

firms to domestic firms 

∗ Equilibrium value 

𝜙 Decreasing effect of the level of 

labor-output 

𝐽 Jacobian 

𝛬 Balance of payments result 𝜆𝑖 Eigenvalues 

𝑇𝑖 Taxes 𝑌𝑖 Income per social class 

𝑡𝑖 Tax rate 𝑚 Mark-up 

𝑆 Savings 𝛺 Liabilities 

𝐶𝑜 Costs 𝑤 Wage per worker 
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Annex 2.2. Mathematical appendix (Chapter 2) 

Table 2.1. Balance Sheets 

Households Firms Foreign (RoW) 

𝑝𝐸𝐸 Ωℎ 𝐾 𝑝𝐸𝐸 −𝜉𝐵 Ω𝑓 

  𝜉𝐵 Ω𝑏   

Table 2.2. Social Accounts Matrix 

 Output 

Cost 

HH Firms Gov ROW Cap Equit Bonds Tot 

Output  𝐶ℎ  𝐺 𝜒𝐾 𝑔𝐾   𝑋 

Incomes          

Household 

(HH) 
𝜓𝑋  𝐷𝑏      𝑌ℎ 

Firms 𝜋𝑋    𝑗𝜉𝐵    𝑌𝑏 

Government  𝑇ℎ 𝑇𝑏      𝑌𝑔 

RoW 𝜉𝑎𝑋        𝑌𝑓 

Funds          

HH  𝑆ℎ     −𝑝𝐸�̇�  0 

Firms   𝑆𝑏   −𝑔𝐾 𝑝𝐸�̇� −𝜉�̇� 0 

Govvernment    (𝑆𝑔)     0 

ROW     (𝑆𝑓)   𝜉�̇� 0 

Total 𝑋 𝑌ℎ 𝑌𝑏 𝑌𝑔 𝑌𝑓 0 0 0  

Output: 𝑋 = 𝜓𝑋 + 𝜋𝑋 + 𝜉𝑎𝑋 = 𝐶ℎ + 𝐺 + 𝜒𝐾 + 𝑔𝐾 (A2.1)  

𝑋 = 𝑌ℎ + 𝑌𝑏 + 𝑌𝑔 + 𝑌𝑓 

Incomes: 

Households: 𝑌ℎ = 𝐶ℎ + 𝑇ℎ + 𝑆ℎ = 𝜓𝑋 + 𝐷𝑏 

(A2.2)  

Firms: 𝐷𝑏 + 𝑇𝑏 + 𝑆𝑏 = 𝜋𝑋 + 𝑗𝜉𝐵 = 𝑌𝑏 (A2.3)  

Government: 𝐺 + (𝑆𝑔) = 𝑇ℎ + 𝑇𝑏 = 𝑌𝑔 (A2.4)  

RoW: 𝜒𝐾 + 𝑗𝜉𝐵 + (𝑆𝑓) = 𝜉𝑎𝑋 = 𝑌𝑓 (A2.5)  

𝜒𝐾 – Current Account 

𝜉𝑎𝑋 – Share of intermediate import goods 

𝑗𝜉𝐵 – Revenue from foreign assets 

𝑝𝐸�̇� – New Equities 

𝜉�̇� – New Foregein Investment 

Flow of funds: 

Househoulds: 𝑆ℎ = 𝑝𝐸�̇� (A2.6)  

Firms Savings: 𝑆𝑏 = 𝑔𝐾 + 𝜉�̇� − 𝑝𝐸�̇� (A2.7)  

Government: 𝑆𝑔 = 0 (A2.8)  

RoW: 𝑆𝑓 = 𝜉�̇� (A2.9)  

Adding Flows to Income: 

Households Flows: 𝐶ℎ + 𝑇ℎ + 𝑝𝐸�̇� = 𝜓𝑋 + 𝐷𝑏 (A2.10)  

Firms Flows: 𝐷𝑏 + 𝑇𝑏 + 𝑔𝐾 + 𝜉�̇� − 𝑝𝐸�̇� = 𝜋𝑋 + 𝑗𝜉𝐵 (A2.11)  
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Government Flows: 𝐺 = 𝑇ℎ + 𝑇𝑏 (A2.12)  

RoW Flows: 𝜒𝐾 + 𝑗𝜉𝐵 − 𝜉�̇� = 𝜉𝑎𝑋 (A2.13)  

External sector: 

−𝑆𝑓 = 𝜉�̇� 

As: 

𝜒𝐾 + 𝑗𝜉𝐵 − 𝜉�̇� = 𝜉𝑎𝑋 ⇒  𝜉�̇� = 𝜒𝐾 + 𝑗𝜉𝐵 − 𝜉𝑎𝑋 
From (A2.13): 

𝜉�̇� = (𝜉𝑥 + 𝑗𝜉𝑏 − 𝜉𝑎𝑢)𝐾 − Λ ⇒ 𝜉�̇� = 𝜉𝑥𝐾 + 𝑗𝜉𝐵 − 𝜉𝑎𝑋 − Λ ⇒ 

⇒ 𝜉𝑎𝑋 =  𝜉𝑥𝐾 − Λ +  𝑗𝜉𝐵 −  𝜉�̇� ⇒ 𝜒𝐾 = 𝜉𝜂𝑥𝐾 − Λ 

Λ = 𝜉𝜂𝑥𝐾 − 𝜒𝐾 (A2.14)  

 

Saving Propensity Rates:  Household and firm net savings rate excluding taxes: 

𝑠ℎ = 𝑠ℎ
𝑜(1 − 𝑡ℎ)  𝑠𝑏 = 𝑠𝑏

𝑜(1 − 𝑡𝑏)  𝜐 = 𝜐𝑜(1 − 𝑡𝑏)  

𝑠ℎ
𝑜 =

𝑆ℎ

𝑋
 

 
𝑠𝑏

𝑜 =
𝑆𝑏

𝑋
 

 𝜐𝑜 =
𝑐

𝑗
 

 

𝑠ℎ =
𝑆ℎ

𝑋
(1 − 𝑡ℎ) (A2.15)  𝑠𝑏 =

𝑆𝑏

𝑋
(1 − 𝑡𝑏) (A2.16)  𝜐 =

𝑐

𝑗
(1 − 𝑡𝑏) (A2.17)  

 

Prices and Income Distribution: 

𝑙 = 𝐿/𝑋 𝑢 = 𝑋/𝐾 𝑘 = 𝐾/𝑁 

ℎ =  𝐻/𝑁 휀 = 𝐿/𝐻   

ℎ =
𝐻

𝑁
=

𝐻

𝐿

𝑋

𝐾

𝐿

𝑋

𝐾

𝑁
=

𝑢𝑙𝑘

휀
 

(A2.18)  

Wage share:  

𝜓 =
𝑤𝑙

𝑃휀
 

(A2.19)  

Real Exchange Rate: 

𝜉 =
𝑒�̅�

𝑃
 

(A2.20)  

Profit Share: 

Costs:  

𝐶𝑜 = (𝑤𝐿 + 𝑎𝑃𝜉) = (
𝑤𝑙

휀
+ 𝑒�̅�𝑎) 

𝑃 = Mark-up * Costs = (1 + 𝑚)(𝑤𝐿 + 𝑎𝑃𝜉) => 𝑃 = (1 + 𝑚) (
𝑤𝑙

+ 𝑒�̅�𝑎) 
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Profit = sales - costs = 𝑃𝑋 − 𝐶𝑜=> Profit Rate = Profit/Capital Value => 𝑟 =
(𝑃𝑋−𝐶𝑜)

𝑃𝐾
 

𝑟 =
𝑃𝑋 − (

𝑤𝑙
휀

+ 𝑒�̅�𝑎)

𝑃𝐾
 

Real value of total profits : 

𝑟𝐾 = 𝜋𝑋 or 𝑟 = 𝜋𝑢 

𝜓𝑋 + 𝜋𝑋 + 𝜉𝑎𝑋 = 𝑋 ⇒ 𝜋 + 𝜓 + 𝜉𝑎 = 1 ⇒  𝜋 = 1 − 𝜓 − 𝜉𝑎 ⇒ 𝜋 = 1 −
𝑤𝑙

𝑃
−

𝑒�̅�

𝑃
𝑎 ⇒ 

⇒  𝜋 =
1

𝑃
(𝑃 −

𝑒𝑙
− 𝑒�̅�𝑎) ⇒ 𝜋 =

1

𝑃
(𝑃 − 𝐶𝑜) ⇒  

⇒  𝜋 =
[(1+𝑚)(

𝑤𝑙

𝜀
+𝑒�̅�𝑎)−(

𝑤𝑙

𝜀
+𝑒�̅�𝑎)]

(1+𝑚)(
𝑤𝑙

𝜀
+𝑒�̅�𝑎)

⇒  𝜋 =
𝑚

(1+𝑚)
 

𝜋 =
𝑚

(1 + 𝑚)
= 𝑚(𝜓 + 𝜉𝑎) (A2.21)  

𝜂 − elasticity of the price elasticity of domestic output in the world market 

𝜋 =
1 − 𝜓

𝜂 (1 +
1
𝜂)

 
(A2.22)  

𝜉 =
1 − 𝜓

𝑎 (1 +
1
𝜂
)
 

(A2.23)  
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Annex 2.3. Labor Discipline Theory - From Bowles & Boyer (1988, 1989) 

𝜔𝑓 − single firm’s wage rate per hour worked, 𝜔𝑎 − wage offered by any other firm 

ℎ − employment rate as a proxy of the probability of reemployment. 

Employment rent - 𝜔𝑓 − ℎ𝜔𝑎 

휀 = ln(𝜔𝑓 − ℎ𝜔𝑎) (A2.24)  

𝜔𝑜 − Labor cost-minimizing wage rate offered by a single competitive firm (optimal wage rate) 

Firm’s profit Maximization per effective work unit (𝜔/휀) at eq. wage: 

𝜔𝑜 = 휀 (
𝜕휀

𝜕𝜔𝑓
)

−1

 

𝜔𝑜 = (𝜔𝑓 − ℎ𝜔𝑎) ln(𝜔𝑓 − ℎ𝜔𝑎) (A2.25)  

𝜔𝑎 and ℎ are given for individual firm, but vary in the aggregate 
𝑑𝜔𝑜

𝑑ℎ
= (2 − ℎ

𝜔𝑎

𝜔𝑜
)𝜔𝑎 

Aggregate effect:  

𝑑𝜔

𝑑ℎ
=

𝑑𝜔𝑜

𝑑ℎ
(1 −

ℎ

𝜔𝑎

𝑑𝜔𝑜

𝑑ℎ
)

−1

=
(2 − ℎ

𝜔𝑎

𝜔𝑜)𝜔𝑎

1 − ℎ (2 − ℎ
𝜔𝑎

𝜔𝑜)
 

Equilibrium as a uniform wage rate 𝜔 = 𝜔𝑓 = 𝜔𝑎 

𝑑𝜔

𝑑ℎ
=

(2 − ℎ)𝜔

(1 − ℎ)2
 

Integrating, we have the market real wage as function of employment rate 𝜔∗ = 𝜔∗[ℎ] 

𝜔∗ = 𝑐
exp (

1
1 − ℎ

)

1 − ℎ
 

(A2.26)  

𝑐 – integration constant normalized to 1 

𝜔∗ =
exp (

1
1 − ℎ

)

1 − ℎ
= (1 + 𝑢𝑙𝑘) exp(1 + 𝑢𝑙𝑘) 

휀∗ =
1

1 − ℎ
= 1 + 𝑢𝑙𝑘 

ℎ =
𝑢𝑙𝑘

휀
=

𝑢𝑙𝑘

1 + 𝑢𝑙𝑘
 

The equilibrium wage share: 𝜓∗ = 𝜔∗/휀∗ 

𝜓∗ = 𝑙 exp (
1

1 − ℎ
) = 𝑙 exp(1 + 𝑢𝑙𝑘) 

 �̇� = 𝜏(𝜓∗ − 𝜓) 

�̇� = 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] 
Partial derivatives: 

𝜕�̇�

𝜕𝑢
= 𝜏𝑙2𝑘𝜓 

𝜕�̇�

𝜕𝜓
= −𝜏 

 

 

(A2.27)  
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Annex 2.4. Model derivation 

Effective demand: 

Profit rate: 𝑟, Revenue from foreign investments: 𝑗𝜉𝑏 

Net foreign asset rate (𝑏): 

𝑏 =
𝐵

𝐾
 

The capitalized value of net profits gives the asset value of invested capital. 

𝑞 =
(1 − 𝑡𝑏)(𝜋𝑢 + 𝑗𝜉𝑏)

𝑗
=

𝑝𝐸𝐸

𝐾
 

𝑡𝑏 − tax rate of profits. 𝑔 – Investment rate (capital accumulation). 

𝑔 = 𝛼𝜋𝑢 + 𝛾 

𝑔 =
�̇�

𝐾
= �̂� 

𝛼 = 𝛼𝑜(1 − 𝑡𝑏) 

Trade account:  

𝜒𝐾 + 𝑗𝜉𝐵 + (𝑆𝑓) = 𝜉𝑎𝑋 = 𝑌𝑓 

𝜉𝑎𝑋 – Technologically fixed component of imported inputs  

𝜉𝜂𝑥𝐾 - a component of “exchange rate-sensitive competitive net exports” 

Λ – Component of net imports that respondes elastically to excess supply 

𝜒𝐾 = 𝜉𝜂𝑥𝐾 −  Λ (A2.28)  

 

 

Equilibrium between total aggregate demand and total supply: 

𝐶ℎ + 𝐺 + 𝜒𝐾 + 𝑔𝐾 = 𝜓𝑋 + 𝜋𝑋 + 𝜉𝑎𝑋 (A2.29)  

𝜒𝐾 = 𝜓𝑋 + 𝜋𝑋 + 𝜉𝑎𝑋 − 𝐶ℎ − 𝐺 − 𝑔𝐾 

Or 

Λ = 𝜉𝜂𝑥𝐾 − 𝜒𝐾 

Λ =  𝜉𝜂𝑥𝐾 − (𝜓𝑋 + 𝜋𝑋 + 𝜉𝑎𝑋 − 𝐶ℎ − 𝐺 − 𝑔𝐾) 

Λ = 𝜉𝜂𝑥𝐾 − 𝜓𝑋 − 𝜋𝑋 − 𝜉𝑎𝑋 + 𝐶ℎ + 𝐺 + 𝑔𝐾 

Λ =  𝑔𝐾 − (𝜓𝑋 − 𝐶ℎ) − (𝜋𝑋) + (𝜉𝜂𝑥𝐾 − 𝜉𝑎𝑋) + 𝐺 
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Being 𝐺 = 𝑇ℎ + 𝑇𝑏 

Λ =  𝑔𝐾 − (𝜓𝑋 − 𝐶ℎ) − (𝜋𝑋) + (𝜉𝜂𝑥𝐾 − 𝜉𝑎𝑋) + 𝑇ℎ + 𝑇𝑏 

Λ =  𝑔𝐾 − (𝜓𝑋 − 𝐶ℎ − 𝑇ℎ) − (𝜋𝑋 − 𝑇𝑏) + (𝜉𝜂𝑥𝐾 − 𝜉𝑎𝑋) 

Adding to both sides 𝑗𝜉𝐵 and 𝐷𝑏, then: 

Λ = 𝑔𝐾 − (𝜓𝑋 + 𝐷𝑏 − 𝐶ℎ − 𝑇ℎ) − (𝜋𝑋 + 𝑗𝜉𝐵 − 𝐷𝑏 − 𝑇𝑏) + (𝜉𝜂𝑥𝐾 + 𝑗𝜉𝐵 − 𝜉𝑎𝑋) 

Consumption demand depends on a fraction of their wealth (𝑝𝐸𝐸). As: 

𝑝𝐸𝐸 = 𝑞𝐾 ⇒ 𝑐𝑃𝐸𝐸 = 𝑐𝑞𝐾 

Wealth Effect: 𝑐𝑞𝐾 

𝜐𝑜 =
𝑐

𝑗
 

𝑠ℎ
𝑜 – propensity to save of households out of net income 

𝑠𝑏
𝑜 – propensity to save of firms our of net income 

𝑠ℎ = 𝑠ℎ
𝑜(1 − 𝑡ℎ) 

𝑠𝑏 = 𝑠𝑏
𝑜(1 − 𝑡𝑏) 

𝜐 − Propensity to save out of capital gains 

𝜐 = 𝜐𝑜(1 − 𝑡𝑏) 

Household and firms’s total savings in units of capital: 

𝜎ℎ =
(𝜓𝑋 + 𝐷𝑏 − 𝐶ℎ − 𝑇ℎ)

𝐾
= 𝑠ℎ[(1 − 𝑠𝑏)(𝜋𝑢 + 𝑗𝜉𝑏) + 𝜓𝑢] − 𝜐(𝜋𝑢 + 𝑗𝜉𝑏) 

𝜎𝑏 =
(𝜋𝑋 + 𝑗𝜉𝐵 − 𝐷𝑏 − 𝑇𝑏)

𝐾
= 𝑠𝑏(𝜋𝑢 + 𝑗𝜉𝑏) 

Total Savings: 

𝜎 = 𝜎ℎ + 𝜎𝑏 = 𝑠ℎ[(1 − 𝑠𝑏)(𝜋𝑢 + 𝑗𝜉𝑏) + 𝜓𝑢] − 𝜐(𝜋𝑢 + 𝑗𝜉𝑏) + 𝑠𝑏(𝜋𝑢 + 𝑗𝜉𝑏) 

Defining: 𝑠𝑝 = (1 − 𝑡𝑏)[𝑠ℎ
𝑜(1 − 𝑡ℎ)(1 − 𝑠𝑏

𝑜) − 𝜐𝑜 + 𝑠𝑏
𝑜] 

Then 

𝜎 = 𝑠𝑝(𝜋𝑢 + 𝑗𝜉𝑏) + 𝑠ℎ𝜓𝑢 (A2.30)  

𝑧 – sum of current account components that respond to the RER 

𝑧 = 𝜉𝜂𝑥 + 𝑗𝜉𝑏 − 𝜉𝑎𝑢 (A2.31)  
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Production adjustment 

𝜆 – fraction of excess demand that is filled by imports 

𝜆Λ = �̇�𝐾 

�̇� =
𝜆Λ

𝐾
 

From the excess demand function: 

Λ = 𝑔𝐾 − (𝜓𝑋 + 𝐷𝑏 − 𝐶ℎ − 𝑇ℎ) − (𝜋𝑋 + 𝑗𝜉𝐵 − 𝐷𝑏 − 𝑇𝑏) + (𝜉𝜂𝑥𝐾 + 𝑗𝜉𝐵 − 𝜉𝑎𝑋) 

�̇� =
𝜆(𝑔𝐾 − (𝜓𝑋 + 𝐷𝑏 − 𝐶ℎ − 𝑇ℎ) − (𝜋𝑋 + 𝑗𝜉𝐵 − 𝐷𝑏 − 𝑇𝑏) + (𝜉𝜂𝑥𝐾 + 𝑗𝜉𝐵 − 𝜉𝑎𝑋))

𝐾
 

�̇� =
𝜆[𝑔 − (𝜓𝑢 + 𝐷𝑏 − 𝐶ℎ − 𝑇ℎ) − (𝜋𝑢 + 𝑗𝜉𝑏 − 𝐷𝑏 − 𝑇𝑏) + (𝜉𝜂𝑥 + 𝑗𝜉𝑏 − 𝜉𝑎𝑢)]

𝐾
 

𝜎 = 𝑠𝑝(𝜋𝑢 + 𝑗𝜉𝑏) + 𝑠ℎ𝜓𝑢 

𝜎 = (𝜓𝑢 + 𝜋𝑢 + 𝑗𝜉𝑏 − 𝐶ℎ − 𝑇ℎ − 𝑇𝑏) 

𝑧 = 𝜉𝜂𝑥 + 𝑗𝜉𝑏 − 𝜉𝑎𝑢 

Tough passage. Saving-investment condition becomes the law of motion of the capacity 

utilization change in the long-run: 

�̇� = 𝜆(𝑔 + 𝑧 − 𝜎) (A2.32)  

Being: 

𝑧 = 𝜉𝜂𝑥 + 𝑗𝜉𝑏 − 𝜉𝑎𝑢 

𝜎 = 𝑠𝑝(𝜋𝑢 + 𝑗𝜉𝑏) + 𝑠ℎ𝜓𝑢 

𝑔 = 𝛼𝜋𝑢 + 𝛾 

Then: 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} (A2.33)  

Partial Derivatives: 

𝜕�̇�

𝜕𝑢
= −𝜆[(𝑠𝑝 − 𝛼)𝜋 + 𝑠ℎ𝜓 + 𝜉𝑎] 

𝜕�̇�

𝜕𝜓
= 𝜆 [

𝜕𝜉

𝜕𝜓
(𝜂𝜉𝜂−1𝑥 − 𝑎𝑢) − (𝑠𝑝 − 𝛼) (

𝜕𝜋

𝜕𝜓
)𝑢 +

𝜕𝜉

𝜕𝜓
(1 − 𝑠𝑝)𝑗𝑏 − 𝑠ℎ𝑢 ] 

𝜕�̇�

𝜕𝑏
= 𝜆(1 − 𝑠𝑝)𝑗𝜉 
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External Balance: 

Current account surplus is an increase of claims of the foreign sector: 

−𝑆𝑓 = 𝜉�̇� 

𝜉�̇� = (𝜉𝑥 + 𝑗𝜉𝑏 − 𝜉𝑎𝑢)𝐾 − Λ (A2.34)  

Dynamic equation of the share of foreign good priced debt as a function of capacity utilization 

and growth rate: 

�̇� = 𝑥 − 𝑎𝑢 − �̇�(𝜉𝜆)−1 + (𝑗 − 𝑔)𝑏 

Using �̇� = 𝜆(𝑔 + 𝑧 − 𝜎) 

�̇� =
(𝜎 − 𝑔)

𝜉
− 𝑔𝑏 

�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

(A2.35)  

 

Partial derivatives: 

𝜕�̇�

𝜕𝑢
=

1

𝜉
[
𝜕𝜎

𝜕𝑢
−

𝜕𝑔

𝜕𝑢
(1 + 𝜉𝑏)] 

𝜕�̇�

𝜕𝜓
=

1

𝜉
(
𝜕𝜎

𝜕𝜓
−

𝜕𝑔

𝜕𝜓
) −

𝜕𝜉

𝜕𝜓

(𝜎 − 𝑔)

𝜉2
−

𝜕𝑔

𝜕𝜓
𝑏  

𝜕�̇�

𝜕𝑏
= −(𝑔 − 𝑠𝑝𝑗) 

Asset equilibrium: 

𝑏 =
𝑠𝑝𝜋 + 𝑠ℎ𝜓𝑢 − 𝑔

𝑔 − 𝑠𝑝𝑗
 

Steady state �̇� = �̇� = �̇� = 0 

𝑏∗ =
𝜉∗𝜂𝑥 − 𝜉∗𝑎𝑢∗

𝑔∗ − 𝑗
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Annex 2.5. Final original model: 

�̇� = 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} 

�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

Jacobian (𝜓, 𝑢, 𝑏): 

𝐽 =

[
 
 
 
 
 

−𝜏 𝜏𝑙2𝑘𝜓 0

𝜆 [
𝜕𝜉

𝜕𝜓
(𝜂𝜉𝜂−1𝑥 − 𝑎𝑢) − (𝑠𝑝 − 𝛼) (

𝜕𝜋

𝜕𝜓
)𝑢 +

𝜕𝜉

𝜕𝜓
(1 − 𝑠𝑝)𝑗𝑏 − 𝑠ℎ𝑢 ] −𝜆[(𝑠𝑝 − 𝛼)𝜋 + 𝑠ℎ𝜓 + 𝜉𝑎] 𝜆(1 − 𝑠𝑝)𝑗𝜉

1

𝜉
(
𝜕𝜎

𝜕𝜓
−

𝜕𝑔

𝜕𝜓
) −

𝜕𝜉

𝜕𝜓

(𝜎 − 𝑔)

𝜉2 −
𝜕𝑔

𝜕𝜓
𝑏

1

𝜉
[
𝜕𝜎

𝜕𝑢
−

𝜕𝑔

𝜕𝑢
(1 + 𝜉𝑏)] −(𝑔 − 𝑠𝑝𝑗)

]
 
 
 
 
 

 

𝜕�̇�

𝜕𝜓
= −𝜏 

𝜕�̇�

𝜕𝑢
= 𝜏𝑙2𝑘𝜓 

𝜕�̇�

𝜕𝜓
= 𝜆 [

𝜕𝜉

𝜕𝜓
(𝜂𝜉𝜂−1𝑥 − 𝑎𝑢) − (𝑠𝑝 − 𝛼) (

𝜕𝜋

𝜕𝜓
)𝑢 +

𝜕𝜉

𝜕𝜓
(1 − 𝑠𝑝)𝑗𝑏 − 𝑠ℎ𝑢 ] 

𝜕�̇�

𝜕𝑢
= −𝜆[(𝑠𝑝 − 𝛼)𝜋 + 𝑠ℎ𝜓 + 𝜉𝑎] 

𝜕�̇�

𝜕𝑏
= 𝜆(1 − 𝑠𝑝)𝑗𝜉 

𝜕�̇�

𝜕𝑢
=

1

𝜉
[
𝜕𝜎

𝜕𝑢
−

𝜕𝑔

𝜕𝑢
(1 + 𝜉𝑏)] 

𝜕�̇�

𝜕𝜓
=

1

𝜉
(
𝜕𝜎

𝜕𝜓
−

𝜕𝑔

𝜕𝜓
) −

𝜕𝜉

𝜕𝜓

(𝜎 − 𝑔)

𝜉2 −
𝜕𝑔

𝜕𝜓
𝑏 

𝜕�̇�

𝜕𝑏
= −(𝑔 − 𝑠𝑝𝑗) 

 

Expanded Derivatives 

�̇� = 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} 

�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

𝜉 =
1 − 𝜓

𝑎 (1 +
1
𝜂)

 𝜋 =
1 − 𝜓

𝜂 (1 +
1
𝜂)

 

𝜕𝜉

𝜕𝜓
= [−

1

𝑎 (1 +
1
𝜂
)
] 

𝜕𝜋

𝜕𝜓
= [−

1

𝜂 (1 +
1
𝜂
)
] 

𝜎 = 𝑠𝑝(𝜋𝑢 + 𝑗𝜉𝑏) + 𝑠ℎ𝜓𝑢 

𝜕𝜎

𝜕𝜓
= 𝑠𝑝𝑢

𝜕𝜋

𝜕𝜓
+ 𝑠𝑝𝑗𝑏

𝜕𝜉

𝜕𝜓
+ 𝑠ℎ𝑢 ⇒ 

𝜕𝜎

𝜕𝑢
= 𝑠𝑝𝜋 + 𝑠ℎ𝜓 
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𝜕𝜎

𝜕𝜓
= [𝑠ℎ𝑢 − 𝑠𝑝𝑢

1

𝜂 (1 +
1
𝜂
)

− 𝑠𝑝𝑗𝑏
1

𝑎 (1 +
1
𝜂
)
] 

𝜕𝜎

𝜕𝑢
= [𝑠𝑝

1 − 𝜓

𝜂 (1 +
1
𝜂
)

+ 𝑠ℎ𝜓] 

𝑔 = 𝛼𝜋𝑢 + 𝛾 = 𝛼𝑢
1 − 𝜓

𝜂 (1 +
1
𝜂
)

+ 𝛾 

𝜕𝑔

𝜕𝜓
= [

−𝛼𝑢

𝜂 (1 +
1
𝜂)

] 
𝜕𝑔

𝜕𝑢
=  [𝛼

1 − 𝜓

𝜂 (1 +
1
𝜂)

] 
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Annex 2.6. Structuralist La Marca expansion: 

�̇� = 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] 

�̇� = 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} 

�̇� =
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 

𝑙̇ = 𝜌𝑔 + 𝜃𝑏 + 𝜙𝑙 

Steady State 

𝑙̇ = 0 ⇒ 𝜌𝑔 + 𝜃𝑏 + 𝜙𝑙 = 0 ⇒ 𝑙∗ = −
𝜃𝑏∗ + 𝜌𝑔∗

𝜙
 

�̇� = 0 ⇒
(𝑠𝑝 − 𝛼)𝜋𝑢 + 𝑠ℎ𝜓𝑢 − 𝛾

𝜉
− (𝑔 − 𝑠𝑝𝑗)𝑏 = 0 ⇒ 𝑏∗ =

(𝑠𝑝 − 𝛼)𝜋𝑢∗ + 𝑠ℎ𝜓𝑢∗ − 𝛾

𝜉∗(𝑔∗ − 𝑠𝑝𝑗)
 

�̇� = 0 ⇒ 𝜏[(𝑙 exp(1 + 𝑢𝑙𝑘) − 𝜓)] = 0 ⇒ 𝜓∗ = 𝑙∗ exp(1 + 𝑢∗𝑙∗𝑘) 

�̇� = 0 ⇒ 𝜆{[(𝛼 − 𝑠𝑝)𝜋 − 𝑠ℎ𝜓 − 𝜉𝑎]𝑢 + 𝛾 + 𝜉𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉𝑏} = 0 ⇒ 

𝑢∗ = −
[𝛾 + 𝜉∗𝜂𝑥 + (1 − 𝑠𝑝)𝑗𝜉∗𝑏∗]

[(𝛼 − 𝑠𝑝)𝜋∗ − 𝑠ℎ𝜓∗ − 𝜉∗𝑎]
= 0 

Partial Derivatives and Jacobian (added to the original model): 

𝜕𝑙̇

𝜕𝜓
= 𝜌 [

−𝛼𝑢

𝜂 (1 +
1
𝜂)

] > 0 

𝜕�̇�

𝜕𝑙
= 0 

𝜕�̇�

𝜕𝑙
= 0 

𝜕�̇�

𝜕𝑙
= 𝜏(𝑘𝑢𝑙 + 1) exp(𝑘𝑢𝑙 + 1) > 0 

𝜕𝑙̇

𝜕𝑢
= 𝛼𝜋 > 0 

𝜕𝑙̇

𝜕𝑏
= 𝜃 < 0 

𝜕𝑙̇

𝜕𝑙
= 𝜙 < 0 
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CHAPTER 3 

Uneven Development and the Balance of Payments Constrained Model 

Terms of Trade, Economic Cycles, and Productivity Catching-up. 

 

Abstract 

This paper expands the Dutt (2002) version of the Balance of Payments Constrained Model 

(BPCM) questioning its main assumption of price-neutrality and the incompatibility between the 

BPCM and the Prebisch-Singer hypothesis (PSH). We offer a Post-Keynesian/Structuralist 

alternative in which BPCM becomes compatible with the PSH. The research focuses on three 

main elements: (1) the long-run behavior of the terms of trade in a Structuralist framework. (2) 

The cyclical endogenous dynamics in the relationship between economic activity and income 

distribution à la Goodwin. (3) The productivity gap and catching-up between developing and 

developed countries. Dutt (2002) presents a north-south model that explicitly develops the 

transition between short- and long-run in the Thirlwall system. We modify the model by (a) 

adding a productivity gap dynamics in which the south has a catching-up element, (b) Modeling 

the labor market of the southern economy by including a Phillips Curve for the relationship 

between employment rate and economic activity, and (c) adding a labor supply dynamics that 

considers the Lewisian labor transfer issue between traditional and modern sectors. The inclusion 

of these elements changes the main structure of the model, resulting in a 4-dimensional dynamic 

system that captures uneven development and cyclical convergence patterns in the trajectory 

between the short and the long run. We find that the structuralist/evolutionary arguments hold in 

the BPCM framework even when the Thirlwall law is questioned. For the BPCM theorists, 

accepting price non-neutrality mean a return to the neoclassical world in which prices adjust the 

model to the equilibrium. We challenge this statement and offer a Structuralist alternative to 

question the price neutrality assumption, making the Thirlwall’s BPCM compatible with the 

classical PSH. 

Keywords: Balance of Payments constraints, Terms of Trade, Economic Cycles.  

JEL:  E2, E3, O4. 
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 Chapter 3 - Introduction 3

Thirlwall’s framework, also known as the Balance of Payments Constrained Model (BPCM), is 

one of the most relevant contributions of the Post-Keynesian school of thought to economic 

theory (Davidson, 1990; Dutt, 2002). It states that the growth rate of an economic system must 

be compatible with the constraints imposed by the balance of payments. Assuming that terms of 

trade and financial flows are stable in the long run, Thirlwall derives a rule in which the growth 

rate of an economy depends directly on the income elasticity ratio between exports and imports. 

This became known in the literature as the Thirlwall Law (Mccombie, 1989). 

There is a large literature tradition focused on estimating the parameter of the Thirlwall Law, 

measuring the income elasticity of imports and exports for different countries (Alonso & 

Garcimartín, 1998). These measures show that the Thirlwall law offers a very good proxy to 

explain long-run growth rates, especially in developed countries. In developing economies, 

however, the correlation between observed growth rates and the ones predicted by the BPCM are 

not direct, as the short-term effects of terms of trade fluctuations and financial flows volatility 

systematically differentiates the actual growth rates from those predicted by the law (Thirlwall & 

Hussain, 1982).  

Despite the strong relevance of the Thirlwall law in the development economics literature, the 

strict focus on the law itself neglects some important aspects of the BPCM (Dutt, 2002) such as 

uneven development and the short- to long-run transition dynamics. This article tackle these two 

important aspects usually ignored in the broad debate about the Thirlwall framework. 

A central assumption of the Thirlwall law is that price effects are stable in the long-run. This 

assumption, however, is subject to many critiques - as described by McCombie (2012). It 

contradicts the core of the Structuralist tradition, condensed in the Prebisch-Singer hypothesis, 

which defends the existence of a declining trend in the terms of trade for developing countries 

(Harvey, Kellard, Madsen, & Wohar, 2010). This trend is caused by a specialization of the 

productive structure in products with smaller income elasticity of demand (primary 

commodities). As income grows, the relative prices of primary commodities increase at a smaller 

rate than manufactured goods, resulting in a decline in the terms of trade. This reinforces the 

uneven development conditions between north and south (Dutt, 2002).  

From the long-run framework of the Thirlwall Law, to the short-run one described in the 

Thirlwall model, we discuss the problem of transition dynamics. In the short-run both price and 



CHAPTER 3 

 

95 

 

quantity effects serve as adjustment mechanisms: price- and income-elasticity of imports and 

exports, the terms of trade (real exchange rate), and financial flows adjust the economy to its 

equilibrium. The transition between short- to long-run should be observed from the explicit 

imports and exports equations. In this research we follow the Dutt (2002) model, that offers a 

possible solution to the problem in the transition dynamics. The Dutt model endogenizes the 

evolution of the terms of trade towards the long-run adjustment. It consists in a model with a 

north-south dynamics in which the north follows a monopolistic Keynesian-Kaleckian 

framework while the south is modelled in perfect competition with a Marx-Lewis perspective 

(Lewis, 1954). Despite critiques to this model related to the way the south is modeled, we see it 

as an important contribution to start the discussion between uneven development and transition 

dynamics.  

Economic volatility is another important element in discussing economic dynamics, a source of 

uneven development. Countries with bigger GDP oscillations, usually developing countries, face 

higher challenges in achieving a stable development process. Regular patterns of oscillation 

(cycles) may emerge in the transitory dynamics between short-run and long-run. A canonic 

contribution goes back to the Goodwin (1967) model, that discussed the emergence of 

endogenous cycles from the relationship between economic activity and income distribution. 

When considering the BPCM, the volatility sources come from terms of trade and financial 

flows, which are ignored in the Thirlwall law. This concept of volatility in the Thirlwall model is 

directly related to the concept of fragility, the resilience of an economic system to external 

shocks. 

The role of the productive structure is brought to the model by the Structuralist theory. In 

Prebisch (1950), the behavior of the terms of trade is defined by the productive structure of a 

country in the context of an international division of labor. A specialized structure with lower 

labor productivity level has a higher productivity gap between laggard south and advanced north. 

This impacts in a decline in the terms of trade, as the southern economy is specialized in 

products with smaller income demand elasticity, which reduces the growth possibilities of the 

south. On the other hand, the productivity gap may follow its own virtuous dynamics. Laggard 

economies may have higher opportunities for learning, approaching the productivity levels of the 

north. The gap may create leapfrogging opportunities (Lee, 2013).  
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The objective of this research is to observe the transition dynamics in the BPCM capturing 

economic cycles, the productivity gap, and the behavior of terms of trade. We initially follow the 

baseline model defined by Dutt (2002) and expand it by: (a) adding a productivity gap dynamics 

in which the south has a catching-up element; (b) modeling the labor market of the south 

economy by including a Phillips Curve to discuss the relationship between employment rate and 

economic activity; (3) adding a labor supply dynamics that considers the Lewisian problem of 

the labor transfer between traditional and modern sectors (Lewis, 1954). The inclusion of these 

elements changes the structure of the Dutt model, resulting in a 4-dimensional expanded 

dynamic system that is able to generate interesting patterns in the trajectory between the short 

and long run. We propose to study the model, presenting some scenario possibilities.  

We raise the following points: In which way can we describe how price dynamics affect the 

results of the BPCM when we assume price non-neutrality. In this sense, we check if technology 

efforts and structural change are related or not to the price effects. In terms of fragility and 

volatility, what occurs to countries away from the technological frontier, and we study the causes 

that determine the magnitude of the cycles. Another discussion concerns the feedback loops 

caused by this higher volatility. Finally, under which conditions can we reach a virtuous 

development process in the context of non-neutrality of price effects, focused on the effects on 

economic growth. 

After this introduction, in section 3.1 we develop a brief literature review discussing the BPCM.  

In section 3.2 we raise the research questions related to this research. In section 3.3 we show the 

development of the baseline model of this research, based on Dutt (2002). In section 3.4 we add 

the expansions to the model. In section 3.5 we discuss the properties of the expanded model. In 

section 3.6 we study the signs of the model to discuss stability and cycles. In section 3.7 we 

develop some simulations and analyze the results. In section 3.8 we discuss the main results. 

Finally, in section 3.9 we conclude this paper. 

3.1 Literature review 

3.1.1 The Thirlwall Law and the Thirlwall Model 

The Thirlwall model (Thirlwall, 1979) is a long-run growth model that links the economic 

growth possibilities with the constraints imposed by the balance of payments. The system is 
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derived from the behavior of the external sector. The model can be explicitly derived from export 

and import functions. Using the variables defined in Dutt (2002) we have: 

 

𝑀 = 𝜃𝑀(1 𝑃⁄ )−𝜇𝑌  

 

(3.1) 

𝑋 = 𝜃𝑋(𝑃)−𝜈𝑌𝑓
𝛿 (3.2) 

 

In which 𝑀 and 𝑋 represent total import and total export respectively. 𝜃𝑀 and 𝜃𝑋 are constants. 

𝑌 represents domestic income and 𝑌𝑓 foreign income. The relative price 𝑃 represents the price 

ratio between domestic prices (𝑃𝑑) and foreign prices (𝑃𝑓), in domestic currency – multiplied by 

the real exchange rate (𝐸). 𝑃 = 𝑃𝑑 𝐸𝑃𝑓⁄ . 𝜇 and 𝜈 are the price elasticities of imports and exports, 

respectively. Finally, 휀 and 𝛿 are the income elasticity of imports and exports. Imports increase 

with higher domestic income while exports grow with higher foreign income. Import falls with 

increases in the relative price while exports rise. Price elasticities define the growth sensitivity to 

price changes, and income elasticities defines the growth sensitivity to output/income changes. 

The variable 𝐹 represents the financial flows. The equilibrium of the balance-of-payments occurs 

when we have balance between net exports plus net financial flows and net imports: 

 

𝑃𝑋 + 𝐹 = 𝑀 

 

(3.3) 

Writing eq.(3) in terms of growth rates we have: 

 

[1 − (𝐹 𝑀⁄ )][�̂� + �̂�] + (𝐹 𝑀⁄ )�̂� = �̂� 

 

(3.4) 

In which the hat above the letters implies growth rates. When we replace 𝑀, 𝑋 and 𝑃 by eq. (1), 

(2) and (3), we end up with the Thirlwall growth equation, which is given by:  
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�̂� = (1 휀⁄ ){(1 − 𝜇 − 𝜈)�̂� + [1 − (𝐹 𝑀⁄ )]𝛿𝑌�̂� + (𝐹 𝑋𝑁⁄ )[�̂� − (1 − 𝜈)�̂�]} (3.5) 

 

In the long run, Thirlwall assumes no changes in the Terms of Trade (�̂� = 0), and constant 

capital flows (�̂� = 0). These assumptions result in the Thirlwall Law. Net capital flows are 

stable in the long run, and the growth rate will depend on the ratio between income elasticities of 

exports and income elasticity of imports, multiplied by the rate of growth of foreign GDP. 

�̂� = (𝛿 휀⁄ ) 𝑌�̂� (3.6) 

or 

�̂� = (1 휀⁄ ) �̂� (3.7) 

The income growth rate depends on the income elasticities, which is usually considered 

exogenous
10

. The usual simplification (�̂� = �̂� = 0) results in some theoretical and empirical 

problems. As pointed by Dutt (2002), (1) the simplification ignores the transitional dynamics. 

We cannot observe the trajectory between the short and the long run, which neglects some 

possible effects in the adjustment process that may affect the final outcome (steady state). (2) 

There is a large number of articles - discussed in Blecker (2016) and McCombie (2012) - that 

question the empirical validity of the Thirlwall law, especially for developing regions (effective 

rate diverging from the income elasticity ratio) (Thirlwall & Hussain, 1982). (3) The BPCM 

assumes that terms of trade do not affect the long-run, contradicting the decline in the terms of 

trade theory (�̂� < 0) (Prebisch, 1950).   

3.1.2 Uneven Development and the Transitional Dynamics 

The questions posed in this research concern the relationship between the “short-run” version of 

the Thirlwall model and its “long-run” version (Thirlwall Law). Dutt (2002) proposes to discuss 

this problem offering a transition dynamics model in an open north-south framework. In this 

model he focus on uneven development, an important but usually neglected matter raised by the 

followers of the model Thirwall (2012). 

                                                 
10

 There are however articles focused on endogenizing the income elasticities in the structuralist theory, relating 

income elasticities to the behavior of the productive structure (Cimoli & Porcile, 2014; Porcile & Spinola, 2018). 
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Uneven development is a central aspect in the study of developing economies behavior. This 

discussion contraposes itself to the Solow-type neoclassical growth models, and approaches itself 

to the old Structuralist ideas of Prebisch and Singer (Prebisch, 1950; Singer, 1950).  

In the old structuralist tradition, the position of an economy in the international division of labor 

defines its role in the system and its development possibilities. A country specialized in the 

production and export of raw materials tends to progressively lag behind than those that produce 

and export manufactured goods. Products are heterogeneous in terms of their price and income 

elasticity of demand. Products with higher income elasticity of demands (manufactured goods) 

have a rise in their demand as international economy grows, resulting in higher relative prices 

than raw materials. This ends up in the emergence of an uneven development in which the core 

countries of the system advance in their productive structure while the periphery remains trapped 

in lower levels of economic development. According to the old Structuralist ideas, the way out of 

this vicious system is through increases in public intervention to foster the creation and 

development of modern manufacture sectors – through a process of import substitution 

industrialization (ISI).  

The Thirlwall framework does not focus directly on product heterogeneity (as the old 

Structuralist ideas do), but on the role of changes in terms of trade (prices of exports divided by 

prices of imports) and financial flows, to define the growth rate considering the structural aspects 

of the economy (captured by price and income elasticity of imports and exports). There is no 

inherent declining trend of the terms of trade, as in the classical structuralism, but price behavior 

plays a role in stablishing the growth possibilities. It is important to say that in the Thirlwall 

model, autonomous demand
11

 is endogenous to the behavior of the external sector, and 

investments are endogenous to the balance of payments possibilities. 

3.1.3 Assumptions and Empirical validity of the Thirlwall Law. 

As observed, the Thirlwall model depends on two assumptions to keep its validity, (i) that the 

terms of trade and (ii) the financial flows grow at zero rate in the long-run. This can be 

condensed in what Blecker (2016) highlights as the main assumption in the Thirlwall model: 

price effects are neutral in the long-run. In order to have that, we must assume that either price-

                                                 
11

 Consumption, Investment and Government Spending. 
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elasticity is too low “Elasticity Pessimism” (𝜇 + 𝜈 ≈ 1), or that the real exchange rate grows at 

zero rate in the long run (�̂� = 0), or that financial flows grows close to zero in the long-run 

(�̂� = 0). Accepting these three assumptions result that economic adjustments to the equilibrium 

occur in quantities rather than prices. As price effects are neutral, the domestic growth rate then 

adjusts the system to the conditions imposed by the balance of payments constraints.  

These three assumptions, however, have been passive to critiques from the BPCM researchers 

(more on Chapter 4). Empirically we still have an open debate if actually price effects are neutral 

in the long-run. 

3.1.4 The role of price effects and the incompatibility between Prebisch and Thirlwall 

In the new structuralist ideas (Cimoli & Porcile, 2014), the theories by Raul Prebisch and 

Anthony Thirlwall are usually seen as complementary.  However, there is a very important 

element that is usually neglected in the discussion and that raises a big contradiction in the 

theory. In the theory of decline in the terms of trade (Prebisch-Singer hypothesis), there is a long-

run tendency to a reduction in prices of the south compared to the north (�̂� < 0). When we 

accept the Prebisch-Singer and that the Marshall-Lerner condition holds (price elasticity imports 

is bigger than 1), price effects are not neutral in the long-run, but declining in developing 

countries. This perspective contradicts the main assumption that leads to the Thirlwall Law 

(�̂� = 0).  

With the Prebisch-Singer hypothesis, adjustments to the equilibrium may not occur only in 

quantities, but also on prices (terms of trade), defining the long-run economic growth rate. In this 

sense, price effects impact on long-run economic growth, which opens space to discuss how this 

happens. A possible explanation discusses the long-term impacts of the real exchange rate, as 

defended by authors of the so called new developmentalist school (Bresser-Pereira, Oreiro, & 

Marconi, 2014).     

3.1.5 Cycles: Labor market and the Goodwin dynamics 

Economic volatility is an important element that rises constraints to economic development. In 

this sense, merging the BPCM with the Goodwin system is a way to capture the relationship 

between economic constraints from the external sector, and economic constraints from 
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oscillations in the economic system.  We add this by incorporation the relationship between 

income distribution and unemployment rate (economic activity) through a modified version of 

the Phillips Curve. 

3.1.6 Catching-up and productivity dynamics 

On the other hand, the productivity gap may follow its own dynamics, following an evolutionary 

approach. Laggard economies may have greater opportunities for learning, getting closer to the 

productivity levels of the north. So the Gap may create opportunities for developing countries to 

approach the development levels of the developed ones. 

3.2 Research Considerations: 

This research proposes to relate (1) the behavior of the terms of trade with (2) cyclical 

endogenous volatility, and (3) the productive sector through the discussion of productivity gap. It 

consists in a Thirlwall-Goodwin model with elements of productivity gap. 

Why are we using the Dutt (2002) model? The seminal Dutt (2002) model offers a starting 

point to answer the research questions posed in this research. It criticizes the Thirlwall Law 

offering a theoretical proposal inside the BPCM framework to challenge the idea that prices are 

neutral in the long-run. This model allows us to approach the Prebisch-Singer hypothesis, in 

which prices decline in the long-run, while observing transition dynamics and uneven 

development. 

Why do we want to expand the model?  

The original Dutt (2002) model restricts itself to the topic of the Terms of Trade, and how it 

evolves from capital accumulation. We add some elements that deal with the matter of volatility 

in developing countries to the original model, discussing its determinants and its effects. 

Following a Structuralist perspective, we associate the regular volatility (cycles) to the fragile 

structural conditions in the south. Another element of productivity and productivity gap, 

associated to the topics of structural change and technological dynamics closes the model. We 

then manage to link three Structural central issues of developing economies: Balance of 

payments constraints, high growth volatility, and a fragile productive structure. 

In this research we raise some specific discussions - some theoretically-related and others 

development-related. The theoretical discussion focuses on the assumptions and derivations of 
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the BPCM: the critique of the Thirlwall Law, the incorporation of Goodwin Cycles, and the 

theories of catching-up. The second group is related to development issues, trying to raise 

conditions for a virtuous development strategy. 

An important discussion focuses on how price dynamics affect the results of the BPCM when 

assuming �̂� endogenous and �̂� ≠ 0. In this sense we may discuss under which conditions we can 

observe a Prebisch-Singer behavior (�̂� < 0) . In terms of the structural elements, how can 

technology efforts and structural change be related to price effects. We debate the conditions that 

lead to a virtuous catching-up process, discussing how countries away from the technological 

frontier show themselves as more fragile and volatile. 

Considering the effects of volatility in the process of economic development we discuss what 

determines the magnitude of the cycles and the impacts of a higher volatility on development. 

Under which conditions can we reach a virtuous development process in the context of non-

neutrality of price effects and the effects on economic growth. 

3.3 The baseline Dutt (2002) model
12

 

A basic North-South model based on the Thirlwall law states that the relationship between 

growth rates in North and South depends on the ration between their income elasticity of 

imports.  

𝑌�̂� 𝑌�̂�⁄ = 휀𝑁 휀𝑆⁄  

 

(3.8) 

Dutt (2002) discusses two economies that interact through their external sector: (i) a Southern 

economy, marked by perfect competition with fixed real wage and unemployment labor (out of 

full employment - following a Marx-Lewis structure), and (ii) a Northern economy that has 

imperfect competition, in which firms practice mark-up pricing and excess capacity, with a 

Kalecki-Keynes structure. 

The monopolistic north has its price level defined by a markup function over costs, with price-

making firms:  

                                                 
12

 It is important to mention that the notation in Chapter 2 is different from the one in Chapter 3. We opted to keep 

the expansions with the same algebraic notation as the original articles. In this sense we make our expansions 

compatible with the La Marca (2010) and the Dutt (2002) papers. However, it is very important to mention that 

these two articles have different notations among themselves. There is the variable list for each model in each of the 

respective chapters. 
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𝑃𝑁 = (1 + 𝑧)𝑊𝑁𝑏𝑁 

 

(3.9) 

In which 𝑃𝑁 is the price level in the north; 𝑧 consists in the mark-up (𝑧 ≥ 1); 𝑊𝑁 is the wage 

level in the north and 𝑏𝑁  is the fixed unit labor requirement for the northern good (also 

understood as the inverse of labor productivity). An increase in markup and/or on costs (unitary 

wages) raises price levels, as well as a reduction in labor productivity (increases in productivity 

have a negative impact on prices).  

The south follows a perfect competition specification. Southern GDP (𝑌𝑆 ) operates at full 

utilization capacity. It follows a fixed the relationship between capital stock in the south (𝐾𝑆) and 

the fixed capital-output ratio in the south (𝑎𝑆). 

𝑌𝑆 = 𝐾𝑆 𝑎𝑆⁄  

 

(3.10) 

Real wages in the south (𝑉𝑆) are defined as the ratio between nominal wages (𝑊𝑆) and the price 

index in the south (𝑃𝑆): 

𝑉𝑆 = 𝑊𝑆 𝑃𝑆⁄  

 

(3.11) 

Consumers in the north consume all their income, while capitalists save a fraction (𝑠𝑁) of their 

income. The north spends a fraction 𝛼 of its consumption expenditure on southern goods (and 

the rest on the northern goods). This fraction is equal to: 

 

𝛼 = 𝛼0𝑌𝑁
𝑁−1

𝑃1−𝜇𝑁 

 

(3.12) 

In which 𝛼0 is the autonomous part of the northern expenditure in southern goods; 𝑌𝑁 is the GDP 

in the north. Considering 𝐸 = 1, the terms of trade (𝑃) is given by the ratio between prices in the 

south (𝑃𝑆) and prices in the north (𝑃𝑁):  

𝑃 = 𝑃𝑆 𝑃𝑁⁄  (3.13) 
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In the south, workers spend all their income on southern goods. Southern capitalists save a 

fraction (𝑠𝑆) and consume the rest. Part of the consumption (𝛽) is spent on the northern good. 

Analogous to 𝛼; 𝛽 can be described as: 

𝛽 = 𝛽0(𝜎𝑆𝑌𝑆) 𝑆−1(1 𝑃⁄ )1−𝜇𝑆 

  

(3.14) 

𝛽0 is the autonomous part of the southern expenditure in northern goods.  𝜎𝑆 is the profit share of 

southern total income. This profit share is the residual from the wage share (𝜔𝑆) on total output: 

𝜔𝑆 = 𝑏𝑆𝑉𝑆 . The profit share can be specified as the part of total income that does not go to 

wages: 

𝜎𝑆 = (1 − 𝑏𝑆𝑉𝑆) 

  

(3.15) 

In which 𝑏𝑆 is the labor-output ratio in the south (𝑏𝑆  = 𝐿𝑆 𝑌𝑆⁄ ). 

The investment function follows a Kaleckian specification based on Bhaduri & Marglin (1990), 

in which capacity utilization affects the capitalists perception of economic activity. When 

capacity utilization increases, capitalists perceive it as an increase in effective demand, which 

stimulates them to increase total capacity by immobilizing capital in order to sustain the 

increases in the demand. Investments in the north are then given by: 

𝑔𝑛 = 𝐼𝑁 𝐾𝑁⁄ = 𝛾0 + 𝛾1(𝑢) 

  

(3.16) 

In which 𝐼𝑁 is total investment in the north, 𝛾0 and 𝛾1 are positive constants. 𝑢 consists on the 

rate of capacity utilization, which is given by 𝑢 = 𝑌𝑁 𝐾𝑁⁄ . The next step is to find explicit 

equations for northern and southern exports. Considering the equations for 𝑃𝑆 and 𝑋𝑆, the total 

value of southern exports is given by: 

𝑃𝑆𝑋𝑆 = 𝛼{[1 + (1 − 𝑠𝑁)𝑧]/(1 + 𝑧)}𝑃𝑁𝑌𝑁 

  

(3.17) 
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Applying eq.(3.12) on eq.(3.17), we end up with the equation for southern exports, which can be 

given in its reduced form as: 

𝑋𝑆 = 𝜃𝑆𝑃
−𝜇𝑁𝑌𝑁

𝑁 

  

(3.18) 

In which 𝜃𝑆 = 𝛼0[1 + (1 − 𝑠𝑁)𝑧]/(1 + 𝑧). 𝜃𝑆 is a constant (more details in the annex). 

The northern total exports to the south are equal to the southern imports from the north, being the 

southern total imports 𝑀𝑆 = 𝛽𝜎𝑆𝑌𝑆 we have: 

𝑃𝑁𝑋𝑁 = 𝛽𝜎𝑆𝑃𝑆𝑌𝑆 

  

(3.19) 

Using eq.(14) on eq.(19), the equation for northern exports is given by: 

𝑋𝑁 = 𝜃𝑁(1 𝑃⁄ )−𝜇𝑆𝑌𝑆
𝑆 

  

(3.20) 

In which we have the constant 𝜃𝑁 = 𝛽0𝜎𝑆
𝑆. 

This simple static model highlights the properties of the north-south interaction. Southern and 

Northern exports are explicitly addressed in order to reach equilibrium in current account, 

balancing the values of exports in north and south. 

3.3.1 Dynamics properties of the Thirlwall model 

The dynamic properties of the Dutt (2002) model are derived from the excess demand (𝐸𝐷) 

functions in the north and south. In the south, excess demand (𝐸𝐷𝑆) is given by: 

𝐸𝐷𝑆 = 𝐶𝑆𝑆 + 𝐼𝑆𝑆 + 𝑋𝑆 − 𝑌𝑆 

 

And as 𝑀𝑆 = 𝐶𝑆𝑆 + 𝐼𝑆𝑆 − 𝑌𝑆 = and 𝑀𝑆 = (
1

𝑃
)𝑋𝑁: 

(3.21) 
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𝐸𝐷𝑆 = 𝑋𝑆 − (
1

𝑃
)𝑋𝑁 

  

(3.22) 

 

While, analogously, excess demand in the north (𝐸𝐷𝑁) is given by: 

𝐸𝐷𝑁 = 𝐶𝑁𝑁 + 𝐼𝑁 + 𝑋𝑁 − 𝑌𝑁 

  

(3.23) 

𝐸𝐷𝑁 = 𝐼𝑁 − 𝑆𝑁 + 𝑋𝑁 − 𝑃𝑋𝑆 (3.24) 

Following a market clearing equilibrium, there is no excess demand in the long-run: 

𝐸𝐷𝑖 = 0 

  

(3.25) 

The equilibrium condition can be used in eq. (3.22) and (3.24). When substituting all variables 

and applying the equilibrium in eq. (3.25), the results give us the following static equations for 

terms of trade and capacity utilization 𝐸𝐷𝑆 = 𝑋𝑆 − (
1

𝑃
)𝑋𝑁 = 0: 

𝑋𝑁 = 𝑃𝑋𝑆 (3.26) 

Then substituting (3.18) and (3.20) in eq.(3.26), we have: 

𝑃 = [(𝜃𝑆 𝜃𝑁⁄ )(𝑢𝐾𝑁) 𝑁(𝑎𝑆 𝐾𝑆⁄ ) 𝑆]1 (𝜇𝑁+𝜇𝑆−1)⁄  

 

(3.27) 

From the Saving-Investment balance condition in the north (𝐼𝑁 = 𝑆𝑁): 

𝑢 = 𝛾0 [𝑠𝑁𝜎𝑁 − 𝛾1]⁄  (3.28) 

In the long-run the capital stock grows according to the rates of capital accumulation in the 

two regions (𝑔𝑖 = 𝐼𝑖 𝐾𝑖⁄ ). The short-run conditions are always satisfied (𝐸𝐷𝑖 = 0). In this sense 

accumulation in the north is given by: 

𝑔𝑁 = 𝛾0 + 𝛾0𝛾1 [𝑠𝑁𝜎𝑁 − 𝛾1]⁄  (3.29) 
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In the south, savings determine investments. Southern workers do not save, only southern 

capitalists save. The savings function is then given by the propensity to save times the profit 

share, times output: 

𝑆𝑆 = 𝑠𝑆𝜎𝑆 𝐾𝑆 𝑎𝑆⁄  (3.30) 

The investment function is then given by the value of total savings in domestic currency: 

𝐼𝑆 = 𝑃𝜉𝑆𝑆 (3.31) 

𝜉 is a constant with positive value. The next step is to define the savings – investment conditions 

for the south. Combining eq. (3.30) and (3.31) to the south we have the following equation for 

capital accumulation: 

𝑔𝑆 = 𝑠𝑆𝑃
𝜉 𝜎𝑆 𝑎𝑆⁄  (3.32) 

When deriving eq.(3.27) we get the dynamic properties of the model. Terms of trade then 

fluctuate following the relationship between capital accumulation in the north and the south: 

�̂� = [1 (𝜇𝑁 + 𝜇𝑆 − 1)⁄ ](휀𝑁𝑔𝑁 − 휀𝑆𝑔𝑆) (3.33) 

  

Which means that terms of trade (𝑃) will fluctuate depending on the gap between investment in 

north and south weighted by their respective income elasticity of imports. So terms of trade here 

are not neutral in the long-run, changing an important assumption of the Thirlwall model. 

The model just described is the canonical Dutt (2002) model. In the next session we expand this 

model by adding a productivity gap dynamics and modeling the labor market. These 

modifications completely change the characteristics of the dynamic model, resulting in the 

emergence of interesting new patterns. 

3.4 Expansion of the Dutt-Thirlwall Model 

The original Dutt model results in a one equation system for the dynamics of the terms of trade. 

This depends on the gap between capital accumulation in the north and in the south. In our 

expansion we focus on creating a productivity dynamics that is able to define other patterns, 

rather than a monotonic convergence and/or divergence.  
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3.4.1 Productivity Dynamics 

In eq.(9), northern price levels are defined as function of mark-up over costs 𝑃𝑁 = (1 +

𝑧)𝑊𝑁𝑏𝑁. From this equation we introduce an initial productivity and wage rate dynamics to the 

north, which follows a constant rate of growth: 

𝑏�̂� = −𝛽𝑁 (3.34) 

  

𝑊�̂� = 𝛽𝑁 

 

(3.35) 

𝛽𝑁 is a constant. Labour productivity in the north (𝜆𝑁 =
1

𝑁
) grows exogenously, and wages track 

productivity, growing both at the same rate. 𝑌𝑆 = 𝐾𝑆 𝑎𝑆⁄  remains for the south, considering that 

there is no idle capacity, and that the capital-output ratio is constant. 𝑊𝑆 𝑃𝑠⁄ = 𝑉𝑆 defines the 

value of real wages. In this sense, productivity and real wages follow the same path, growing 

according to technological progress. Technological progress in the north is assumed constant and 

stable
13

. 

In Dutt (2002), the real wages in the south (𝑉𝑆) are fixed. Capitalist’s income (𝑌𝑆,𝐾) in the south 

is equal to 𝑌𝑆,𝐾 = (1 − 𝑏𝑠𝑉𝑠)𝑃𝑠𝑌𝑆 and the share of that in total income is 𝜎𝑠 = (1 − 𝑏𝑠𝑉𝑠). In this 

expansion we endogenize 𝑏𝑠  and 𝑉𝑠  developing a labor productivity dynamics. We need to 

specify 𝑏𝑠𝑉𝑠, so they stay within bounds (wage share cannot be smaller than zero or higher than 

one). 

Labor productivity (𝜆𝑖) is the inverse of the unit labor requirement for the production of a good: 

𝜆𝑖 =
1

𝑏𝑖
 

(3.36) 

Using this definition, the productivity gap
14

 (𝐺) between north and south can be defined as: 

𝐺 = ln (
𝜆𝑁

𝜆𝑆
) =  ln (

𝑏𝑆

𝑏𝑁
) 

(3.37) 

                                                 
13

 We understand, on the other hand, the central aspect of evolutionary major technological change happening in 

waves. (Schumpeter, 1939) 
14

 Cimoli & Porcile  (2014b) 
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In eq.(3.34), productivity grows in the north at a constant rate 𝜆�̂� = 𝛽𝑁. We consider an extra 

dynamic gap effect in the south, which emerges from its laggard aspect. Labor productivity 

growth in the south can be written as a constant rate (𝛽𝑆) plus the effect of the productivity gap, 

which we put as a catching-up effect (𝐺): 

𝜆�̂� = 𝛽𝑆 +  𝜌𝐺 (3.38) 

Being 𝛽𝑆 < 𝛽𝑁, and considering the definition of productivity gap on eq.(37), we can work out 

the dynamics o the technology gap (�̂�) as: 

�̂� = (𝛽𝑁 − 𝛽𝑆) − 𝜌𝐺 (3.39) 

3.4.2 Labor market and the Phillips curve 

A second addition to the model consists in developing a labor market dynamics. We endogenize 

real wages using, for the southern economy, a modified version of the famous Phillips curve, 

relating real wages to the employment rate: 

𝑉�̂� = −𝑚 + 𝑛 (
𝐿𝑆

Λ𝑆
) = −𝑚 + 𝑛𝑙𝑠 

(3.40) 

m and n are constants. 𝐿𝑆  consists on total employment, and Λ𝑆  the total workforce. The 

employment rate (𝑙𝑠) is defined as: 

𝑙𝑠 =
𝐿𝑆

Λ𝑆
 

(3.41) 

This addition changes the characteristics of the model. The profit share 𝜎 = (1 − 𝑏𝑠𝑉𝑠) is no 

longer a constant. Defining the wage share in the south as 𝜔𝑆 = 𝑏𝑆𝑉𝑆, we have that its growth 

rate is given by: 

𝜔�̂� = 𝑏�̂� + 𝑉�̂� = −𝛽𝑆 − 𝜌𝐺 − 𝑚 + 𝑛𝑙𝑆 

 

(3.42) 

And the growth rate of the profit share in the south (σS) follows then the opposite variation of the 

wage share (𝜔S), which results in the following equation: 

𝜎�̂� = −𝜔�̂� = 𝛽𝑆 + 𝜌𝐺 + 𝑚 − 𝑛𝑙𝑆 (3.43) 
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Equation (3.29) does not change. But for equations (3.32) and (3.33) 𝜎𝑆 becomes a variable, not 

a constant parameter. From equation (3.33) we then have that �̂� =
1

𝜇𝑁+𝜇𝑆−1
(휀𝑁𝑔𝑁 − 휀𝑆𝑔𝑆). If we 

expand 𝑔𝑁 and 𝑔𝑆 from equations (3.29) and (3.32) respectively, we end up with the following 

equation for the evolution of the Terms of Trade: 

�̂� =
1

𝜇𝑁 + 𝜇𝑆 − 1
[휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
) − 휀𝑆

𝑠𝑆𝑃
𝜉𝜎𝑆

𝑎𝑆
] 

(3.44) 

Equation (3.44) is a central result to the analysis. Terms of trade here evolve positively to the 

profit share in the north (exogenous) but negatively to the profit share in the south (now an 

endogenous variable). The evolution of the Terms of Trade is also negative to its value, 

stabilizing at a threshold value.  

3.4.3 Employment rate, population growth and the Lewis dynamics 

About labor market reallocation for workers, we may consider two situations. The first is in an 

economy divided by a traditional and a modern sector. When there is a higher percentage of 

income going to labor, this creates an incentive to workers move from informal to formal 

activities of the economy. The second situation is related to migration. A higher incentive may 

lead workers to move from one country to the other looking for better life conditions, increasing 

the labor supply in the receiver country. 

Considering a linear specification relating the increases in wage share (and reduction in profit 

share) in the labor supply we have:  

Λ�̂� = 𝜑 − 𝜓𝜎𝑆 

 

(3.45) 

𝜑 is the constant autonomous population growth and 𝜓 is a constant that measures the elasticity 

to move to from the traditional to the formal sector (or the migration cost). As we have defined 

that 𝑙𝑆 = 𝐿𝑆/𝛬𝑆, then in growth rates: 

𝑙�̂� = 𝐿�̂� − Λ�̂� (3.46) 
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Total employment dynamics: 𝑏𝑆 =
𝐿𝑆

𝑌𝑆
⇒ 𝐿𝑆 = 𝑏𝑆𝑌𝑆 ⇒ 𝐿�̂� = 𝑏�̂� + 𝑌�̂� 

Employment rate dynamics: 𝑙�̂� = 𝐿�̂� − Λ�̂� = 𝑏�̂� + 𝑌�̂� − Λ�̂� 

As we have the capital-output labor 𝑏𝑆 = 𝐿𝑆/𝑌𝑆 , the total labor growth in the south is 

𝐿𝑆 = 𝑏𝑆𝑌𝑆. In growth rates: 

𝐿�̂� = 𝑏�̂� + 𝑌�̂� (3.47) 

From Eq. (10) 𝑌𝑆 = 𝐾𝑆 𝑎𝑆⁄ . There is no depreciation, therefore 𝐾�̂�𝐾𝑆 = 𝐼𝑆 . From the Savings-

Investment southern condition (𝐼𝑆 = 𝑃𝜉𝑆𝑆) and being 𝑆𝑆 = 𝑠𝑆𝜎𝑆𝑌𝑆, we have that 𝐼𝑆 = 𝑃𝜉𝑠𝑆𝜎𝑆
𝐾𝑆

𝑎𝑆
. 

Then: 

𝐾�̂� =
𝐼𝑆
𝐾𝑆

= 𝑃𝜉𝑠𝑆𝜎𝑆

1

𝑎𝑆
 

(3.48) 

As 𝑎�̂� = 0, 𝐾�̂� = 𝑌�̂� Which gives us finally the dynamic equation for the employment rate, from 

𝑙�̂� = 𝑏�̂� + 𝑌�̂� − Λ�̂�: 

𝑙�̂� = −𝛽𝑆 − 𝜌𝐺 + 𝑃𝜉𝑠𝑆𝜎𝑆

1

𝑎𝑆
− 𝜑 + 𝜓𝜎𝑆 

(3.49) 

Finally, we end up with a system of four differential equations: 

�̂� =
1

𝜇𝑁 + 𝜇𝑆 − 1
[휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
) − 휀𝑆

𝑠𝑆𝑃
𝜉𝜎𝑆

𝑎𝑆
] 

𝜎�̂� = 𝛽𝑆 + 𝜌𝐺 + 𝑚 − 𝑛𝑙𝑆 

𝑙�̂� = −𝛽𝑆 − 𝜌𝐺 + 𝑃𝜉𝑠𝑆𝜎𝑆

1

𝑎𝑆
− 𝜑 + 𝜓𝜎𝑆 

�̂� = (𝛽𝑁 − 𝛽𝑆) − 𝜌𝐺 

This system defines the north-south dynamics between terms of trade, distribution in the south, 

southern employment rate and the productivity gap. The trajectory defines the relationship 

between the short- and the long-run in the model.  The next step is to analyze the dynamic 

properties of this system. 

3.5 Dynamic properties of the expanded model 

In this section we discuss the dynamic properties of the expanded model. We analytically 

calculate the steady state and the Jacobian, studying the trajectory and stability conditions. 
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For the Steady State we set the dynamic variables equal to zero. �̂� = 𝜎�̂� = 𝑙�̂� = �̂� = 0. The 

Jacobian is a matrix of the partial derivatives of all pair of dynamic variables involved in the 

system. After computing the Jacobian we study the signs of all its elements one by one.  

Setting the dynamic variables equal to zero we have the Steady State, which is (for the 

mathematical passages, see the annex): 

𝑃∗ = [
𝛾0𝑎𝑆𝜓

[𝜑 + 𝛽𝑁 −
휀𝑁𝛾0

휀𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
)]

휀𝑁

휀𝑆𝑠𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
)]

1/𝜉

 

(3.51) 

𝜎𝑆
∗ =

1

𝜓
[𝜑 + 𝛽𝑁 −

휀𝑁𝛾0

휀𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
)] 

(3.52) 

𝑙𝑆
∗ =

1

𝑛
(𝛽𝑁 + 𝑚) 

(3.53) 

𝐺∗ =
(𝛽𝑁 − 𝛽𝑆)

𝜌
 

(3.54) 

And after taking the partial derivatives of our system, we have the Jacobian of the model, which 

is, considering the row/column order as 𝑃, 𝜎𝑆, 𝑙𝑆 and 𝐺 respectively: 

𝐽 =

[
 
 
 
 
 
 −

1

𝜇𝑁 + 𝜇𝑆 − 1

휀𝑆𝑠𝑆𝜎𝑆

𝑎𝑆
𝜉𝑃𝜉−1 −

1

𝜇𝑁 + 𝜇𝑆 − 1

휀𝑆𝑠𝑆𝑃
𝜉

𝑎𝑆
0 0

0 0 −𝑛 𝜌

𝜉𝑃𝜉−1𝑠𝑆𝜎𝑆

1

𝑎𝑆
𝑃𝜉𝑠𝑆

1

𝑎𝑆
− 𝜓 0 −𝜌

0 0 0 −𝜌]
 
 
 
 
 
 

 

 

 

(3.55) 

To observe the steady state conditions we check the signs of the Jacobian on the steady state. 

3.5.1 Values for the Lagrangean in the Steady State (Stability conditions) 

Considering our jacobian as: 

𝐽 = [

𝑎11 𝑎12 𝑎13 𝑎14

𝑎21 𝑎22 𝑎23 𝑎24

𝑎31 𝑎32 𝑎33 𝑎34

𝑎41 𝑎42 𝑎43 𝑎44

] 

We have: 
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𝑎11 = −
1

𝜇𝑁 + 𝜇𝑆 − 1

휀𝑆𝑠𝑆𝜎𝑆

𝑎𝑆
𝜉𝑃∗𝜉−1

 

a. From the Marshall-Lerner condition, 𝜇𝑁 + 𝜇𝑆 > 1. This implies  
1

𝜇𝑁+𝜇𝑆−1
> 0 

b. The relationship 𝑆𝑠𝑆𝜎𝑆

𝑎𝑆
 has 0 < 𝑠𝑆𝜎𝑆 < 1. As it is possible that 𝑎𝑆 > 휀𝑆, and being both 

higher than 0, we will will most likely have 0 < 𝑆𝑠𝑆𝜎𝑆

𝑎𝑆
< 1. 

c. 𝜉 > 0, so the sign of 𝜉𝑃∗𝜉−1
 depends on the sign of 𝑃 on the Steady State. 

d. Sign(𝑎11) = −Sign(𝑃∗). If we only consider the positive value of 𝑃∗, then Sign(𝑎11) <

0 

𝑎12 = −
1

𝜇𝑁 + 𝜇𝑆 − 1

휀𝑆𝑠𝑆𝑃
∗𝜉

𝑎𝑆
 

e. Analogous to 𝑎11, Sign(𝑎12) = −Sign(𝑃∗). Being Sign(𝑃∗) > 0, then Sign(𝑎12) < 0. 

f. Some values are equal to zero: 

𝑎13 = 𝑎14 = 𝑎21 = 𝑎22 = 0 

g. 𝑎23 = −𝑛.  n is always a positive number, so Sign(𝑎23) < 0 

h. 𝑎24 = 𝜌. 𝜌 > 0, then Sign(𝑎24) > 0 

i. 𝑎31 = 𝜉𝑃∗𝜉−1𝑠𝑆𝜎𝑆
1

𝑎𝑆
. Analogously to the previous cases, Sign(𝑎31) = Sign(𝑃∗). Being 

Sign(𝑃∗) > 0, then  Sign(𝑎31) > 0. 

j. 𝑎32 = 𝑃∗𝜉𝑠𝑆
1

𝑎𝑆
− 𝜓. The sign of 𝑎32 depends on the relationship between 𝑃∗𝜉𝑠𝑆

1

𝑎𝑆
 and 𝜓. 

If 𝑃∗𝜉𝑠𝑆
1

𝑎𝑆
> 𝜓 then Sign(𝑎32) > 0 

k. a34 = a44 = −ρ. As ρ > 0, Sign(a34) = Sign(a44) < 0 

l. As 𝑎33 = 𝑎41 = 𝑎42 = 𝑎43 = 0: 

Sign(𝐽) =

[
 
 
 
 
−Sign(𝑃) −Sign(𝑃) 0 0

0 0 − +

Sign(𝑃) Sign (𝑃𝜉𝑠𝑆

1

𝑎𝑆
− 𝜓) 0 −

0 0 0 −]
 
 
 
 

 

We can then analyze the value of 𝑃 in the steady state (𝑃∗)  

𝑃∗ = [
𝛾0𝑎𝑆𝜓

[𝜑 + 𝛽𝑁 −
휀𝑁𝛾0

휀𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
)]

휀𝑁

휀𝑆𝑠𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
)]

1/𝜉
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A. 𝛾0𝑎𝑆𝜓 is a product of three positive numbers, as well as 𝑁

𝑆𝑠𝑆
> 0 

B. As defined by Dutt (2002), the relationship between 𝑠𝑁𝜎𝑁 − 𝛾1 is a central condition that 

needs to be positive in order to have a converging trajectory dynamics, so 𝑠𝑁𝜎𝑁 > 𝛾1. 

Then: (1 +
𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) > 0. 

C. The relationship between (𝜑 + 𝛽𝑁) and [ 𝑁𝛾0

𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
)] defines the final value of 

the signs. If (𝜑 + 𝛽𝑁) > [ 𝑁𝛾0

𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
)] then Sign(𝑃) > 0. 

Considering Sign(𝑃) > 0 and that usually, 𝑃𝜉𝑠𝑆
1

𝑎𝑆
< 𝜓, then we have as the complete signs of 

the Jacobian in the 4-dimensional system: 

Sign(𝐽) = [

− − 0 0
0 0 − +
+ − 0 −
0 0 0 −

] 

(3.56) 

The methodology describing Jacobian signs can be found on Gandolfo (1973). 

The Jacobian sign pairwise decomposition indicates the stability conditions of the model: 

𝐽𝑃𝜎𝑆
= [

− −
0 0] – Convergence (curve) 𝐽𝜎𝑆𝑙𝑆 = [

0 −
− 0

] – Closed Orbit 

𝐽𝑃𝑙𝑆 = [
− −
+ −] - Cyclical Convergence 𝐽𝜎𝑆𝐺 = [

0 +
0 −

] - Convergence (curve) 

𝐽𝑃𝐺 = [
− 0
0 −

] - Convergence (point) 𝐽𝑙𝑆𝐺 = [
0 −
0 −

] - Convergence (curve) 

Following the specifications and the conditions imposed in our system we have a stable system. 

Cycles emerge from the relationship between 𝜎𝑆 and 𝑙𝑆. The cyclical convergence aspect of 𝑃 

comes from the relationship between  𝑃 and 𝑙𝑆. 

3.6 Defining values for each of the parameters for a Latin American and a developed 

country. 

In this section we discuss the expected values for each parameter. In this way we can define the 

possible values for the Jacobian and the stability conditions of the model imagining two 

economies, a developing south (Latin America) and a developed economy (US or Europe). 
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Table 3.1. Variable list to observe signals 

I.  𝑎𝑠 VIII. 𝑠𝑠 XV. 𝜎𝑁 
II.  𝜉 IX. 𝑏𝑆 XVI. 𝛽𝑆 
III.  𝜇𝑁 X. 𝑏𝑁 XVII. 𝛽𝑁 
IV.  𝜇𝑆 XI. 𝛾0 XVIII. 𝜌 
V.  휀𝑆 XII. 𝛾1 XIX. 𝜓 
VI.  휀𝑁 XIII. 𝑚 XX. 𝜑 
VII. 𝑠𝑁 XIV. 𝑛   

 

I. Estimations for the Capital-Output ratio (𝑎𝑠). When estimating the values of 𝑎𝑠  using 

the Penn World Tables we observe that 𝑎𝑠  shows a value between 2 and 5. The 

smaller the value, more similar it is to a developing economy.  

Table 3.2. Capital-output estimation average for the period 2000-2014. Selected countries. 

Argentina 2.8 Germany 4.0 

Brazil 3.7 France 4.0 

Colombia 3.7 UK 3.7 

Mexico 3.0 Italy  5.1 

Canada 3.6 China 3.3 

USA 3.3 India 3.0 

Source: Penn World Tables 9.0 

 

II. Dutt (2002) states that the variable 𝜉 is smaller than 1 and bigger than 0. 

III. Price elasticity of imports of the North and the South are usually considered small in 

the BPCM theory, what Blecker (2016) calls “elasticity pessimism”. Considering 

them 𝑛  their absolute value 𝜇𝑁 > 0  and 𝜇𝑆 > 0 . We follow the Marshall-Lerner 

condition, in which  𝜇𝑁 + 𝜇𝑆 > 1, as argued by Dutt (2002). 

IV. The same for point III. We also consider here 𝜇𝑁 ≈ 1 and 𝜇𝑆 ≈ 1 

V. As increases in southern income will result in a higher proportion of expenditure in 

the northern good, we consider 0 < 휀s < 1. 

VI. The value of the northern income elasticity of import demand is always higher than 

zero (휀𝑁 > 0). It is possible to consider two cases, the one in which a higher income 

results in higher expenditure in the northern good (0 < 휀𝑁 < 1). And the case in 

which a higher income results in higher expenditure in the southern good (휀𝑁 > 1). 
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VII. 𝑠𝑁 consists in the fraction of income saved by capitalists. As defined before 𝑠𝑁 =
𝑆𝑁

𝜎𝑠𝑌𝑠
. 

we consider 0 < 𝑠𝑁 < 1. 

VIII. Idem VII. 0 < 𝑠𝑆 < 1. 

IX. 𝑏𝑆 = 𝐿𝑆 𝑌𝑆⁄ . Using the PWT we can calculate these values from many countries using 

as 𝐿𝑆 the number of persons engaged, and as 𝑌𝑆 the output-sided real GDP at chained 

PPP. 

Table 3.3. Number of persons engaged (in dozens) divided by the output-sided real GDP at 

chained PPP for 2017. Selected countries. 

Argentina 0.28 Germany 0.12 

Brazil 0.34 France 0.11 

Colombia 0.37 UK 0.13 

Mexico 0.25 Italy  0.12 

Canada 0.11 China 0.48 

USA 0.09 India 0.73 

Source: Penn World Tables 

X. As observed in point IX, developing countries have higher values for the labor-output 

ratio, so 0 < 𝑏𝑁 < 𝑏𝑆 < 1. 

XI. 𝛾0  and 𝛾1 are positive constants, which shows that the northern investment rate 

depends on the capacity utilization rate measured by 
𝑌𝑁

𝐾𝑁
. Higher capacity utilization 

implies more buoyant markets and higher profits. We consider 𝛾0 the animal spirit. It 

does not have an economic meaning on itself, but we consider its value between 0 

(low capitalists confidence) and 1 (high capitalists confidence).  0 < 𝛾0 < 1. 

XII. 𝛾1 > 0 is the sensitivity of capacity utilization changes to investment-capital ratio. 

We consider this value close to 0, but positive. 𝛾1 ≈ 0. 

XIII. 𝑚 and 𝑛 are the effects on the southern real wage dynamics. 𝑚 is the constant rate of 

decrease in real wage growth. In this work we consider it has a small value (about 1% 

maximum decrease). Then: 0 < 𝑚 ≤ 1. 

XIV. 𝑛 is the elasticity of real wage to changes in the employment rate. It also has a value 

between 0 and 1. 

XV. The constant profit rate of the north follows the range between zero (all income goes 

to wages) and one (all income goes to profits). Then 0 < 𝜎𝑁 < 1. 
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XVI. 𝛽𝑆 and 𝛽𝑁 are the exogenous parameters in the growth rate of labor productivity. We 

consider that the exogenous rate of technical change improvements is higher in the 

North than in the South: 𝛽𝑁 > 𝛽𝑆. Usually this value is very close to zero.  

XVII. According to the previous 𝛽𝑁 – Exogenous growth of labor productivity – between 0 

and 0.1. So we have 0 < 𝛽𝑆 < 𝛽𝑁 < 0.1. 

XVIII. 𝜌 is the effect of changes in the gap on the evolution of labor productivity in the 

south. Increases in 𝐺 also increases the productivity gap and have negative effects on 

the southern productivity. We then consider 𝜌  having a positive value (so −𝜌  is 

negative). We consider it has a value between 0 and 1.  0 < 𝜌 < 1. 

XIX. 𝜑  is the autonomous population growth. In developed countries it is very often 

negative while still positive in many developing countries. We will consider it having 

a positive value, but very close to zero: 𝜑 > 0 and 𝜑 ≈ 0. 

XX. 𝜓 is the elasticity of the labor supply to increases in the wage share. It has a positive 

number between zero and 1. 

 

Table 3.4. Results for the parameter values 

VII.  3 < 𝑎𝑠 < 5 VII. 0 < 𝑠𝑛 < 1 XIV. 0 < 𝑛 < 1 

VIII.  0 < 𝜉 < 1 VIII. 0 < 𝑠𝑠 < 1 XV. 0 < 𝜎𝑁 < 1 

IX.  𝜇𝑁 ≈ 1 IX. 0 < 𝑏𝑁 < 𝑏𝑆 < 1 XVI. 0 < 𝛽𝑆 < 𝛽𝑁 < 0.1 

X.  𝜇𝑁 + 𝜇𝑆 > 1 XI. 0 < 𝛾0 < 1 XVII. 0 < 𝜌 < 1 

XI.  0 < 휀s < 1 XII. 𝛾1 ≈ 0 XIX. 𝜑 ≈ 0 

XII.  0 < 휀𝑁 < 1 or  휀𝑁 > 1 XIII. 0 < 𝑚 ≤ 1 XX. 0 < 𝜓 < 1 

 

Based on these parameter values we construct a southern and a norther economy, building some 

scenarios for our model.   

3.6.1 Baseline 

The baseline model is part of an effort to select credible parameters values for a developing 

economy in the South (Latin America) and for a developed country in the North. The developing 

economy is marked by a low industrialization (capital-output ratio) close to 3 (levels close to 
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Mexico and Argentina). It follows the Marshall-Lerner condition (𝜇𝑁 + 𝜇𝑆 > 1). The income 

elasticities of imports are higher in the north than in the south. The savings rate in the north is 

around 35% while in the south it is around 18%. The initial value for the profit rate in the south 

is 30%, being 40% in the north. Exogenous increase in labor force is about 4% while the country 

shows higher labor force elasticity to increases in the wage share. The parameters used for our 

baseline are the following: 

 

Table 3.5. Baseline Model: Parameter Values and initial values 

𝑎𝑠 = 3 

𝜉 = 0.5 

𝜇𝑁 = 1 

𝜇𝑆 = 1 

휀𝑆  = 0.95 

휀𝑁 = 1.05 

𝑠𝑁 = 0.35 

𝑠𝑠 = 0.18 

𝛾0 = 0.005 

𝛾1 = 0.06 

𝑚 = 0.9 

𝑛 = 1 

𝜎𝑁 = 0.4 

𝛽𝑆 = 0.005 

𝛽𝑁 = 0.03 

𝜌 = 0.3 

𝜑 = 0.04 
𝜓 = 0.2 

Initial Values 

𝑃0 = 0.286 𝜎𝑆0
= 0.3 𝑙𝑆0

= 0.92 𝐺0 = 0.5 

 

Figure 3.1. Baseline Results 
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Table 3.6. Baseline: Steady state and Eigenvalues 

Steady State 𝑃∗ = 0.285  𝜎𝑆
∗ = 0.301 𝑙𝑆

∗ = 0.929 𝐺∗ = 0.5 

Eigenvalues 𝑒1 = −0.0003 + 0.255i 𝑒2 = −0.0003 − 0.255i 
 𝑒3 = −0.0250 + 0.000i 𝑒4 = −0.0039 + 0.000i 

 

The baseline results show a situation in which the technology gap is constant at its initial level of 

0.5. Terms of trade oscillate around a stable trend. The southern profit shares oscillate between 

the values of 29% and 31%. And the Employment rate between 92% and 93.5%. The baseline is 

marked by the presence of stable cycles that repeat themselves indefinitely (never reaching the 

equilibrium value). 

3.6.2 Scenario 1: Declining terms of trade and lagging behind  

From the baseline calibration we move to a case in which the economy is in a more fragile 

situation. We can compare this case with a more fragile Latin American country. It consists in a 

less industrialized economy (smaller 𝑎𝑠), in which the learning process occurs at a slower pace 

(reduced 𝜌) and the autonomous productivity growth is smaller (reduction in 𝛽𝑆). It is also an 

economy in which there is a smaller elasticity to move from the traditional to the modern sector 

– rigid labor market. 

Table 3.7. Values for the lagging behind scenario 

Initial Values 

𝑃0 = 0.286 𝜎𝑆0
= 0.3 𝑙𝑆0

= 0.92 𝐺0 = 0.5 

Modified Values 

𝑎𝑠 = 2 𝛽𝑆 = 0.001 𝜌 = 0.05 𝜑 = 0.03 

 

Figure 3.2. Results for Scenario 1 
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Table 3.8. Scenario 1: Steady State and Eigenvalues 

Steady State 𝑃∗ = 0.182  𝜎𝑆
∗ = 0.251 𝑙𝑆

∗ = 0.930 𝐺∗ = 0.58 

Eigenvalues 𝑒1 = −0.0003 + 0.236i 𝑒2 = −0.0003 − 0.236i 
 𝑒3 = −0.0290 + 0.000i 𝑒4 = −0.0038 + 0.000i 

 

The structure of a less industrialized, more fragile economy, involves specialization in the 

exports of products with lower technology intensiveness. This economy has smaller learning 

efforts and the structural change goes towards less productive sectors. The results can be seen in 

Figure 3.2. This more fragile economy reaches an equilibrium value with a higher productivity 

gap than the baseline model.  

The Prebish-Singer hypothesis is valid in this scenario. The southern, peripheral country, shows 

a decline in its terms of trade. This decline follows a cyclical adjustment toward a new 

equilibrium value ( 𝑃∗ = 0.182)  that would be reached after many time periods. Capital 

accumulation and domestic growth would follow the same trajectory as the terms of trade 

(�̂�𝑆 = 𝑔𝑆 = 𝑠�̅�𝑃
𝜉 𝜎𝑆 𝑎𝑆̅̅ ̅)⁄ , showing a reduction in the growth rate. 

This more fragile economy also shows the presence of higher oscillations. When calculating the 

standard deviation in the baseline, 𝑆𝐷𝑏(𝑙𝑠) = 0.007  and  𝑆𝐷𝑏(𝜎𝑠) = 0.008 . For scenario 1, 

𝑆𝐷𝑠1(𝑙𝑆) = 0.046 and 𝑆𝐷𝑠1(𝜎𝑆) = 0.061. There is a high increase in the oscillations amplitude. 

The steady state values are equal. However, a more specialized economy shows a higher 

endogenous pattern of volatility, increasing the amplitude of the oscillations. 

3.6.3 Scenario 2: Increases in the Terms of Trade and Catching-Up. 

In this scenario we simulate an economy in which, starting from the baseline, we focus on two 

main aspects: structural change and catching-up. In this scenario we increase the capital-output 
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ratio, the exogenous productivity rate, the catching-up and the rate to which workers from the 

traditional sector can move to the modern sector. 

 

Table 3.9. Values for the lagging behind scenario 

Initial Values 

𝑃0 = 0.286 𝜎𝑆0
= 0.3 𝑙𝑆0

= 0.92 𝐺0 = 0.5 

Modified Values 

𝑎𝑠 = 4 𝛽𝑆 = 0.01 𝜌 = 0.07 𝜑 = 0.04 

 

Figure 3.3. Results for Scenario 2 

  

  

Table 3.10. Scenario 2: Steady State and Eigenvalues 

Steady State 𝑃∗ = 0.507  𝜎𝑆
∗ = 0.301 𝑙𝑆

∗ = 0.930 𝐺∗ = 0.28 

Eigenvalues 𝑒1 = −0.0003 + 0.255i 𝑒2 = −0.0003 − 0.255i 

 𝑒3 = −0.020 + 0.000i 𝑒4 = −0.003 + 0.000i 

 

Scenario 2 has the opposite situation compared to the previous scenario 1. The southern 

economy reduces the productivity gap with the north. There is economic diversification and 
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structural change towards more productive sector. In this scenario, the country reverses the 

declining terms of trade tendency, and increase its growth rate. 

This growth and structural change process create oscillations. However, increases in the 

amplitude of oscillations is milder when compared to the baseline, resulting in a much smaller 

volatility than the one compared with Scenario 1: 𝑆𝐷𝑠2(𝜎𝑆) = 0.048 and 𝑆𝐷𝑠2(𝑙𝑆) = 0.048.  

3.7 Discussion of the results 

The price dynamics directly affect the behavior of the effective economic growth, as we have: 

�̂�𝑆 = 𝑔𝑆 = 𝑠�̅�𝑃
𝜉 𝜎𝑆 𝑎𝑆̅̅ ̅⁄ . The effective growth rate will then depend on the dynamic behavior of 

prices (𝑃) (terms of trade/real exchange rate) and income distribution (𝜎𝑆). This changes the 

structure of the BPCM, and long-run economic growth is dependent on price effects. Quantity 

effects also play a role, defined by the behavior of income distribution. The final result defining 

long-run growth is then much more complex than the more simple result highlighted in the 

Thirlwall model.  

The Prebisch-Singer hypothesis can be observed under some specific conditions, when 

휀𝑆
𝑠𝑆𝑃𝜉𝜎𝑆

𝑎𝑆
> 휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
). Considering the northern characteristics as fixed, this means that 

a decrease in industrialization (reduction of  𝑎𝑆), a smaller wage share (rise in 𝜎𝑆), a  rise in the 

propensity to save (𝑠𝑆) and a rise in the income elasticity of imports (휀𝑆) – reducing productive 

capacity and specialization - result in decreases in the terms of trade – and in economic growth. 

A southern country that does not advance with structural change and learning opportunities, and 

does not absorb workers from the traditional into the modern sector, has the tendency to follow 

the cyclical decline in its terms of trade. Specialization in low technology intensive sectors and a 

lack of learning opportunities generates a decline in terms of trade (and economic growth).  

In terms of technology efforts, we observe an indirect effect. The technology gap (𝐺) does not 

directly affect terms of trade (𝑃), but productivity (𝑙𝑆) and income distribution (𝜎𝑆). Increases in 

the technology gap reduce the growth of employment rate, but increases the growth rate of the 

profit rate.  

Following the ideas of the Goodwin model, cycles emerge from the relationship between 

economic activity and income distribution. Oscillations are endogenous to all economies (we can 

check the Jacobian of the model), as we can see from the baseline model. We observe that both a 

catching-up and a falling behind pattern raise volatility compared to the initial stable condition, 
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however, the falling behind scenario is much more volatile and unstable than the catching-up 

one.  

From the analysis of the model, an increase in volatility rises when the absolute values of  
𝜕�̂�𝑆

𝜕𝑙𝑆
 

and 
𝜕𝑙𝑆

𝜕𝜎𝑆
 increase without changing their sign. As 

𝜕𝑙𝑆

𝜕𝜎𝑆
= −𝑛  and 𝑛 > 0 , when 𝑛  increases we 

observe more intense oscillations. The same for when 
𝜕�̂�𝑆

𝜕𝑙𝑆
= 𝑃𝜉𝑠𝑆

1

𝑎𝑆
− 𝜓 rises its value. In this 

sense, industrialization (structural change) reduces volatility (rise in 𝑎𝑆 ). Reduction in the 

elasticity between employment rate and wages (a more flexible labor market) also increases 

volatility. Increases in the autonomous propensity to save increases volatility and economic 

growth (rise in the terms of trade). In this sense, growth brings an increase in volatility, but it can 

be compensated by higher structural change. 

Higher growth occurs when 𝑃 > 0, so the south can grow at a higher rate than the north. This 

happens in a scenario in which a virtuous structural change, learning opportunities and higher 

quality in the employment are a priority in the economic development of an economy, as we can 

see in Scenario 2. 

The results of this research are aligned with the structuralist perspective, offering a perspective 

that deals with the critiques to the BPCM assumptions, and at the same time harmonize it with 

the Prebisch-Singer Hypothesis and the Center-Periphery framework. The model is able to 

capture macroeconomic mechanisms that trap developing economies in its underdeveloped 

condition, linking it to structural issues as a source of volatility, in the context of external 

constraints. This results in the creation of development traps.  

3.8 Conclusion 

This article expands the canonical Dutt (2002) model. Amitava Dutt, in a critique to an excessive 

focus of the literature on the Thirlwall law, highlights some neglected important aspects of the 

Thirlwall framework: uneven development and the transition dynamics between the short to long 

run. The author endogenizes, from a North-South model, the behavior of the terms of trade in a 

balance of payments constrained model (BPCM) framework.  

Our paper adds to the Dutt (2002) model a Goodwin cyclical dynamics (using a Phillips curve), a 

Lewisian labor market transition between traditional and modern sectors, and a productivity (and 

technological) catching-up dynamics for the southern economy in relationship to the northern 
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one. In this sense we expand the BPCM with a post-keynesian distributive dynamics and a 

structuralist-evolutionary structural change and technological catching-up element. 

Part of the paper focuses on the development and the consistency of the expanded model, which 

results in a complex 4-dymensional dynamic system. The value range defined for the parameters 

show, based on the Jacobian of the system, a convergence pattern with cycles. Cycles initially 

emerge from the relationship between distribution (profit share) and employment rate (economic 

activity). This cyclical relationship affects the terms of trade dynamics, which adjusts cyclically 

to its equilibrium rate of growth. Rise in productivity and a virtuous technological catching-up 

occur when a southern country suffers a structural change towards more productive sectors, as 

well as when there are better conditions to benefit from learning opportunities. This virtuous 

catching-up pattern has the effect of reducing endogenous volatility. 

The expanded model is able to reproduce cycles with neutral stability, showing a pair of 

conjugated eigenvalues from the Jacobian - cycles that repetitively oscillate around the steady 

state (never reaching it). This condition represents our central search for endogenous volatility.  

Industrialization and higher learning efforts generate a pattern with higher growth, increases in 

the terms of trade, reduction in the technology catching-up and smaller volatility when compared 

to the scenarios in which there is lagging behind. A virtuous catching-up strategy raises volatility 

when compared to a stagnated economy (baseline), however, this volatility increase is much 

smaller than the one observed in the case of a falling behind scenario (when a country specializes 

its productive structure in lesser technology intensive sectors). 

Under the Thirlwall Law, price effects are neutral. We challenge this assumption, offering a 

solution to the transition dynamics. It is possible to have structuralist/evolutionary arguments 

emerging from the Thirlwall framework even when the Thirlwall law is under siege. For the 

BPCM theorists, accepting price non-neutrality is a return to the neoclassical world in which 

prices adjust the model to the equilibrium. We offer an alternative to question the price 

assumption without entering the neoclassical world.  

From the model we see that economic growth can be reduced or increased in the long run 

depending on income distribution and on the terms of trade, both depending also on technology 

catching-up and on the employment rate. This relationship results in endogenous oscillatory 

cycles, which are in the “DNA” of these developing economies. In this sense, from the Thirlwall 
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framework, we develop a system that relates a southern country to its dependency on terms of 

trade – which is directly related to the quality of the productive structure.   

Finally, in the Thirlwall law, learning and structural change are brought to the model by 

endogenizing income elasticities of imports and exports (Cimoli & Porcile, 2014). In our 

expanded version of the BPCM, we do not endogenize them to get the same result. The behavior 

of the productive structure comes from the evolution of productivity catching-up and of the terms 

of trade. The Prebisch-Singer hypothesis appears in the expanded Thirlwall framework, 

reconciling the theory of decline in the terms of trade with the balance of payments constrained 

model even when prices are not neutral. 
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Annex 3.1. Chapter 3 - Variable List 

𝑌𝑖 Total income (𝑓 – foreign) 𝛾0 
 

Autonomous Investment parameter 

𝐾𝑖 Capital Stock 𝛾1 
 

Sensitivity of Investment to Capacity 

Utilization 

𝐶𝑖 
 

Total Consumption 𝛼 
 

Share of northern expenditure on 

southern goods 

𝑆𝑖 
 

Total Savings 𝛼0 
 

Autonomous part of the share of northern 

expenditure on southern goods 

𝐼𝑖 
 

Total Investment 𝛽 
 

Share of southern expenditure on 

northern goods 

𝑀𝑖 
 

Total Imports 𝛽0 
 

Autonomous part of the share of southern 

expenditure on northern goods 

𝑋𝑖 
 

Total Exports 𝑔𝑖 
 

Capital accumulation rate 

𝑃𝑖 
 

Prices 𝜃𝑖 
 

Constants to the import/export functions 

𝑃 
 

Terms of Trade 𝜆𝑖 
 

Labor Productivity 

𝐿𝑖 
 

Total Employment 𝐺 
 

Productivity Gap 

𝑉𝑖 
 

Real Wages 𝑙𝑖 
 

Employment rate 

𝑊𝑖 
 

Nominal Wages 𝜌 
 

Sensitivity of Gap growth to Gap Level 

(Catching-Up) 

𝐹 Financial Flows 𝛽𝑖 Autonomous productivity growth 

Λ𝑖 
 

Total Workforce   𝑚 
 

Constant growth of real wages 

𝑏𝑖 
 

Fixed unit labor requirement 𝑛 
 

Real wage sensitivity to South labor 

휀𝑖 
 

Income Elasticity of Imports 𝜉 
 

Exponential to the Terms of Trade 

𝜇𝑖 
 

Price Elasticity of Imports 𝛿 
 

Income Elasticity Exports 

𝑎𝑖 Capital-Output Ratio 𝜈 Price Elasticity Exports 

 

𝑠𝑖 
 

Propensity to Save 𝜑 intercept of the Lewis part 

𝜔𝑖 
 

Wage Share 𝜓 
 

slope of the Lewis part 

𝜎𝑖 
 

Profit Share 𝐸𝐷 Excess Demand 

𝑢 Capacity Utilization N Northern country 

𝑧 Markup S Southern country 
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Annex 3.2. Mathematical Appendix (Chapter 3) 

�̂�𝑆 �̂�𝑁⁄ = 휀𝑁 휀𝑆⁄  A3.1.  𝑢 = 𝑌𝑁 𝐾𝑁⁄  A3.2.  𝑏𝑆 = 𝐿𝑆 𝑌𝑆⁄  A3.3.  

𝑏𝑁 = 𝐿𝑁 𝑌𝑁⁄  A3.4.  𝑎𝑁 = 𝐾𝑁 𝑌𝑁⁄  A3.5.  𝑌𝑆 = 𝐾𝑆 𝑎𝑆⁄  A3.6.  

𝑉𝑆 = 𝑊𝑆 𝑃𝑆⁄  A3.7.  𝑃 = 𝑃𝑆 𝑃𝑁⁄  A3.8.  𝜔𝑆 = 𝑏𝑆𝑉𝑆 A3.9.  

𝜎𝑆 = (1 − 𝑏𝑆𝑉𝑆) 
 

A3.10.  
𝑠𝑠𝜎𝑠 =

𝑆𝑠

𝑌𝑠
 

A3.11.    

 

Wage Share (South): 𝜔𝑆 =
𝑊𝑆𝐿𝑆

𝑃𝑆𝑌𝑠
⇒ 𝜔𝑆 = 𝑏𝑆𝑉𝑆 

Profit Share (South): 𝜎𝑆 = 1 − 𝜔𝑆 ⇒ 𝜎𝑆 = 1 − 𝑏𝑆𝑉𝑆 

Prices (North): 𝑃𝑁 = (1 + 𝑧)
𝑊𝑁𝐿𝑁

𝑌𝑁
⇒ 𝑃𝑁 = (1 + 𝑧)𝑊𝑁𝑏𝑁 

Wage Share (North):  𝜔𝑁 =
𝑊𝑁𝐿𝑁

𝑃𝑁𝑌𝑁
⇒ 𝜔𝑁 =

𝑊𝑁𝐿𝑁

(1+𝑧)
𝑊𝑁𝐿𝑁

𝑌𝑁
𝑌𝑁

⇒ 𝜔𝑁 =
1

(1+𝑧)
 

Profit Share (North): 𝜎𝑁 = 1 − 𝜔𝑁 

Investment rate (North): 𝑔𝑁 = 𝐼𝑁 𝐾𝑁⁄ = 𝛾0 + 𝛾1(𝑢) 

North expenditure in Southern goods: 𝛼 = 𝛼0𝑌𝑁
𝑁−1

𝑃1−𝜇𝑁 

South expenditure in Northern goods
15

: 𝛽 = 𝛽0(𝜎𝑆𝑌𝑆) 𝑆−1(1 𝑃⁄ )1−𝜇𝑆 

Total exports of the South: 𝑃𝑆𝑋𝑆 =  𝛼[𝜔𝑁 + (1 − 𝑠𝑁)𝜎𝑁]𝑃𝑁𝑌𝑁 ⇒ 

⇒ 𝑃𝑆𝑋𝑆 = 𝛼 {
[1 + (1 − 𝑠𝑁)𝑧]

(1 + 𝑧)
}𝑃𝑁𝑌𝑁 ⇒ 𝑃𝑆𝑋𝑆 = 𝛼0𝑌𝑁

𝑁−1
𝑃1−𝜇𝑁 {

[1 + (1 − 𝑠𝑁)𝑧]

(1 + 𝑧)
}𝑃𝑁𝑌𝑁 ⇒ 

⇒ 𝑃𝑆𝑋𝑆 = 𝛼0𝑌𝑁
𝑁−1(𝑃𝑆 𝑃𝑁⁄ )1−𝜇𝑁 {

[1 + (1 − 𝑠𝑁)𝑧]

(1 + 𝑧)
}𝑃𝑁𝑌𝑁 

⇒ 𝑃𝑆𝑋𝑆 = 𝛼0𝑌𝑁
𝑁−1(𝑃𝑁 𝑃𝑆⁄ )𝜇𝑁−1 {

[1 + (1 − 𝑠𝑁)𝑧]

(1 + 𝑧)
}𝑃𝑁𝑌𝑁 ⇒ 

                                                 
15

 We corrected the notation error of the Dutt (2002) paper (P is actually 1/P). 
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⇒ 𝑋𝑆 = 𝛼0𝑌𝑁
𝑁−1(𝑃𝑁 𝑃𝑆⁄ )𝜇𝑁−1 {

[1 + (1 − 𝑠𝑁)𝑧]

(1 + 𝑧)
} (𝑃𝑁 𝑃𝑆⁄ )𝑌𝑁 ⇒ 

⇒ 𝑋𝑆 = 𝑌𝑁
𝑁(𝑃𝑁 𝑃𝑆⁄ )𝜇𝑁𝛼0 {

[1 + (1 − 𝑠𝑁)𝑧]

(1 + 𝑧)
} ⇒ 𝑔𝑖𝑣𝑒𝑛 𝜃𝑆 = 𝛼0[1 + (1 − 𝑠𝑁)𝑧]/(1 + 𝑧) ⇒ 

𝑋𝑆 = 𝜃𝑆𝑃
−𝜇𝑁𝑌𝑁

𝑁 A3.12.  

 

Total exports of the North: 𝑃𝑁𝑋𝑁 = 𝛽𝜎𝑆𝑃𝑆𝑌𝑆 ⇒ 

⇒ 𝑃𝑁𝑋𝑁 = 𝛽0(𝜎𝑆𝑌𝑆) 𝑆−1(1 𝑃⁄ )1−𝜇𝑆𝜎𝑆𝑃𝑆𝑌𝑆 ⇒ 𝑋𝑁 = 𝛽0(𝜎𝑆𝑌𝑆) 𝑆−1(𝑃)𝜇𝑆−1𝜎𝑆(𝑃𝑆 𝑃𝑁⁄ )𝑌𝑆 ⇒ 

⇒ 𝑋𝑁 = 𝛽0(𝜎𝑆𝑌𝑆) 𝑆(𝑃)𝜇𝑆 ⇒ 𝑔𝑖𝑣𝑒𝑛 𝜃𝑁 = 𝛽0𝜎𝑆
𝑆 ⇒ 

𝑋𝑁 = 𝜃𝑁(1 𝑃⁄ )−𝜇𝑆𝑌𝑆
𝑆 A3.13.  

Excess Demand in the South: 𝐸𝐷𝑆 = 𝐶𝑆𝑆 + 𝐼𝑆𝑆 + 𝑋𝑆 − 𝑌𝑆 ⇒ 

⇒ 𝐶𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑖𝑛𝑔 𝑌𝑆 = 𝐶𝑆𝑆 + 𝐼𝑆𝑆 + 𝑀𝑆  𝑎𝑛𝑑 𝑀𝑆 =
𝑋𝑁

𝑃
 ⇒ 𝐸𝐷𝑆 = 𝑋𝑆 − (

1

𝑃
)𝑋𝑁 

Excess Demand in the North: 𝐸𝐷𝑁 = 𝐶𝑁𝑁 + 𝐼𝑁 + 𝑋𝑁 − 𝑌𝑁 ⇒ 

⇒ 𝐶𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑖𝑛𝑔 𝑌𝑁 =  𝐶𝑁𝑁 + 𝑆𝑁 + 𝑀𝑆 𝑎𝑛𝑑 𝑀𝑁 = 𝑃𝑋𝑁  ⇒ 𝐸𝐷𝑁 = 𝐼𝑁 − 𝑆𝑁 + 𝑋𝑁 − 𝑃𝑋𝑆 

Short-run equilibrium: 𝐸𝐷𝑖 = 0 

Equilibrium Value: 𝐸𝐷𝑆 =  𝑋𝑆 − (
1

𝑃
)𝑋𝑁 = 0 ⇒ 𝑋𝑁 = 𝑃𝑋𝑆 

⇒ 𝑎𝑠 𝑋𝑆 = 𝜃𝑆𝑃
−𝜇𝑁𝑌𝑁

𝑁  𝑎𝑛𝑑 𝑋𝑁 = 𝜃𝑁(1 𝑃⁄ )−𝜇𝑆𝑌𝑆
𝑆 ⇒ 𝜃𝑁(1 𝑃⁄ )−𝜇𝑆𝑌𝑆

𝑆 = 𝑃𝜃𝑆𝑃
−𝜇𝑁𝑌𝑁

𝑁 ⇒ 

⇒ (1 𝑃⁄ )−𝜇𝑆(1 𝑃⁄ )−𝜇𝑁(1 𝑃⁄ ) =
𝜃𝑆𝑌𝑁

𝑁

𝜃𝑁𝑌𝑆
𝑆
⇒ 𝑃𝜇𝑁+𝜇𝑆−1 =

𝜃𝑆𝑌𝑁
𝑁

𝜃𝑁𝑌𝑆
𝑆

⇒ 

⇒ 𝑎𝑠 𝑌𝑆 = 𝐾𝑆 𝑎𝑆⁄  𝑎𝑛𝑑 𝑢 = 𝑌𝑁 𝐾𝑁⁄ ⇒ 𝑌𝑁 = 𝑢𝐾𝑁 ⇒ 

⇒ 𝑃𝜇𝑁+𝜇𝑆−1 =
𝜃𝑆𝑢𝐾𝑁

𝑁

𝜃𝑁(𝐾𝑆 𝑎𝑆⁄ ) 𝑆
⇒ 𝑃𝜇𝑁+𝜇𝑆−1 =

𝜃𝑆

𝜃𝑁
𝑢𝐾𝑁

𝑁 (
𝑎𝑆

𝐾𝑆
)

𝑆

⇒ 
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𝑃 = [(𝜃𝑆 𝜃𝑁⁄ )(𝑢𝐾𝑁) 𝑁(𝑎𝑆 𝐾𝑆⁄ ) 𝑆]1 (𝜇𝑁+𝜇𝑆−1)⁄  A3.14.  

 

16𝑃 = [(𝜃𝑆 𝜃𝑁⁄ )(𝑢𝐾𝑁) 𝑆(𝐾𝑆 𝑎𝑆⁄ ) 𝑁]1 (𝜇𝑁+𝜇𝑆−1)⁄ (Dutt, error) 

Capacity Utilization from Investment function (North): 𝐼𝑁 𝐾𝑁⁄ = 𝛾0 + 𝛾1(𝑢) ⇒ 

⇒ 𝑎𝑠 𝑢 = 𝑌𝑁 𝐾𝑁⁄ ⇒ 𝐾𝑁 = 𝑌𝑁 𝑢⁄  ⇒ 𝑢𝐼𝑁 𝑌𝑁⁄ = 𝛾0 + 𝛾1(𝑢)  ⇒ 𝑢 (
𝐼𝑁
𝑌𝑁

− 𝛾1) = 𝛾0 ⇒ 

⇒ 𝑢 =
𝛾0

(
𝐼𝑁
𝑌𝑁

− 𝛾1)
⇒ 𝑎𝑠𝑠𝑢𝑚𝑖𝑛𝑔 

𝐼𝑁
𝑌𝑁

= 𝑠𝑁𝜎𝑁  ⇒  𝐼𝑁 = 𝑆𝑁𝜎𝑁 ⇒ 

𝑢 =
𝛾0

(𝑠𝑁𝜎𝑁 − 𝛾1)
 

A3.15.  

 

Capital accumulation rate (North): 𝑔𝑁 = 𝛾0 + 𝛾1(𝑢) ⇒ 𝑔𝑁 = 𝛾0 + 𝛾1
𝛾0

(𝑠𝑁𝜎𝑁−𝛾1)
⇒ 

𝑔𝑁 = 𝛾0 +
𝛾1𝛾0

(𝑠𝑁𝜎𝑁 − 𝛾1)
 

A3.16.  

Total Savings (South):   𝑠𝑠𝜎𝑠 =
𝑆𝑠

𝑌𝑠
⇒ 𝑆𝑠 = 𝑠𝑠𝑌𝑠 ⇒ 

𝑆𝑠 = 𝑠𝑠𝜎𝑠 𝐾𝑆 𝑎𝑆⁄  A3.17.  

𝑆𝑠 = 𝑠𝑠 𝜎𝑠𝐾𝑆 𝑎𝑆⁄  (Dutt) 

Investment (South): 𝐼𝑠 = 𝑃𝜉𝑆𝑠 

Capital accumulation rate (South): 𝑔𝑆 = 𝐼𝑆 𝐾𝑆⁄ ⇒ 𝑔𝑆 =
𝑃𝜉𝑆𝑆

𝐾𝑆
⇒ 𝑔𝑆 =

𝑃𝜉𝑠𝑆𝜎𝑠𝐾𝑆 𝑎𝑆⁄

𝐾𝑆
⇒ 

⇒ 𝑔𝑆 =
𝑃𝜉𝑠𝑆𝜎𝑠

𝑎𝑆
⇒ 

                                                 
16

 Solving the error of the Dutt (2002) paper. 
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𝑔𝑆 = 𝑠𝑆𝑃
𝜉 𝜎𝑠 𝑎𝑆⁄  A3.18.  

 

Terms of trade variation: 𝑝 =
𝑑 ln𝑃

𝑑𝑡
⇒ 𝑃 = [(𝜃𝑆 𝜃𝑁⁄ )(𝑢𝐾𝑁) 𝑁(𝑎𝑆 𝐾𝑆⁄ ) 𝑆]1 (𝜇𝑁+𝜇𝑆−1)⁄ ⇒ 

𝑃 = [(𝜃𝑆 𝜃𝑁⁄ )(𝑌𝑁) 𝑁(𝑌𝑠)
− 𝑆]1 (𝜇𝑁+𝜇𝑆−1)⁄ ⇒ 

ln 𝑃 =
1

(𝜇𝑁 + 𝜇𝑆 − 1)
[ln (

𝜃𝑆

𝜃𝑁
) + 휀𝑁 ln 𝑌𝑁 −휀𝑆 ln 𝑌𝑆] ⇒

𝑑 ln 𝑃

𝑑𝑡
=

1

(𝜇𝑁 + 𝜇𝑆 − 1)
[휀𝑁𝑔𝑁 −휀𝑆𝑔𝑆] 

𝑝 = [1 (𝜇𝑁 + 𝜇𝑆 − 1)⁄ ](휀𝑁𝑔𝑁 −휀𝑆𝑔𝑆) A3.19.  

 

Add a productivity dynamics by endogenizing labor productivity. 

Labor Productivity (North):  𝜆𝑁 =
1

𝑏𝑁
 

Dynamics in the north: 𝑏�̂� = −𝛽𝑁, 𝜆�̂� = 𝛽𝑁 and 𝑊�̂� = 𝛽𝑁  ⇒ 𝑃𝑁 = (1 + 𝑧)𝑊𝑁𝑏𝑁 ⇒ 

⇒ 𝑃�̂� = (1 + 𝑧)̂ + 𝑊�̂� + 𝑏�̂� ⇒ as (1 + 𝑧)̂ = 0 ⇒ 𝑃�̂� = −𝛽𝑁 + 𝛽𝑁 ⇒ 𝑃�̂� = 0 

Labor Productivity (South): 𝜆𝑆 =
1

𝑏𝑆
⇒ 𝜆�̂� = −𝑏�̂� 

Dynamics in the South: 𝑏�̂� = −𝛽𝑆 −  𝜌𝐺 and 𝜆�̂� = 𝛽𝑆 +  𝜌𝐺 

Productivity Gap: 𝐺 = ln (
𝜆𝑁

𝜆𝑆
) ⇒  𝐺 = ln (

𝑏𝑆

𝑏𝑁
) 

Dynamics of the productivity Gap: ⇒ �̂� = 𝑏�̂� − 𝑏�̂� ⇒ �̂� = −𝛽𝑆 −  𝜌𝐺 + 𝛽𝑁 ⇒ 

�̂� = (𝛽𝑁 − 𝛽𝑆) − 𝜌𝐺 with 𝜆�̂� = 𝛽𝑁and 𝜆�̂� = 𝛽𝑆 +  𝜌𝐺 

�̂� = (𝛽𝑁 − 𝛽𝑆) − 𝜌𝐺 A3.20.  

Add a labor market dynamics by endogenizing real wages. 

Employment rate (South): 𝑙𝑠 =
𝐿𝑆

Λ𝑆
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Add Phillips curve to the real wage dynamics (South): 𝑉�̂� = −𝑚 + 𝑛𝑙𝑠 ⇒ 

𝑉�̂� = −𝑚 + 𝑛 (
𝐿𝑆

Λ𝑆
) 

A3.21.  

Wage Share dynamics: 𝜔𝑆 = 𝑏𝑆𝑉𝑆 ⇒ 𝜔�̂� = 𝑏�̂� + 𝑉�̂� ⇒ 𝜔�̂� = −𝛽𝑆 − 𝜌𝐺 − 𝑚 + 𝑛𝑙𝑆 

Profit Share Dynamics: 𝜎�̂� = −𝜔�̂� ⇒ 

𝜎�̂� = 𝛽𝑆 + 𝜌𝐺 + 𝑚 − 𝑛𝑙𝑆 A3.22.  

Terms of trade dynamics 

As 𝜎𝑠 is now endogenous, we have a new terms of trade dynamics:  

𝑝 = �̂� =
1

𝜇𝑁+𝜇𝑆−1
(휀𝑁𝑔𝑁 − 휀𝑆𝑔𝑆) ⇒ as 𝑔𝑁 = 𝛾0 +

𝛾1𝛾0

(𝑠𝑁𝜎𝑁−𝛾1)
 and 𝑔𝑆 = 𝑠𝑆𝑃

𝜉 𝜎𝑠 𝑎𝑆⁄ ⇒ 

⇒ �̂� =
1

𝜇𝑁 + 𝜇𝑆 − 1
[휀𝑁 (𝛾0 +

𝛾1𝛾0

(𝑠𝑁𝜎𝑁 − 𝛾1)
) − 휀𝑆𝑠𝑆𝑃

𝜉
𝜎𝑠

𝑎𝑆
] ⇒ 

�̂� =
1

𝜇𝑁 + 𝜇𝑆 − 1
[휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
) − 휀𝑆

𝑠𝑆𝑃
𝜉𝜎𝑆

𝑎𝑆
] 

A3.23.  

 

𝑃 = 𝑃𝑆 𝑃𝑁⁄  ⇒  �̂� = 𝑃�̂� − 𝑃�̂� ⇒ 𝑎𝑠 𝑃�̂� = 0 ⇒ �̂� = 𝑃�̂� 

Employment rate Dynamics: 𝑙𝑠 =
𝐿𝑆

Λ𝑆
⇒ Let us consider Λ�̂� = 𝜑 − 𝜓𝜎𝑆 ⇒ 𝑙�̂� = 𝐿�̂� − Λ�̂� ⇒ 

Total employment dynamics: 𝑏𝑆 =
𝐿𝑆

𝑌𝑆
⇒ 𝐿𝑆 = 𝑏𝑆𝑌𝑆 ⇒ 𝐿�̂� = 𝑏�̂� + 𝑌�̂� ⇒ 

Employment rate dynamics: 𝑙�̂� = 𝐿�̂� + Λ�̂� = 𝑏�̂� + 𝑌�̂� − Λ�̂� 

Growth dynamics (South): 𝑌𝑆 = 𝐾𝑆 𝑎𝑆⁄  ⇒ 𝑌�̂� = 𝐾�̂� − 𝑎�̂� ⇒ as 𝑎𝑆 is constant, 𝑎�̂� = 0 ⇒ 

𝑌�̂� = 𝐾�̂� 

Capital Acummulation (South): 𝐼𝑆 = 𝑃𝜉𝑆𝑆 ⇒ 



Uneven Development and the Balance of Payments Constrained Model 

 

132 

 

⇒ 𝑎𝑠 𝑆𝑠 = 𝑠𝑠𝜎𝑠 𝐾𝑆 𝑎𝑆⁄ ⇒ 𝐼𝑆 = 𝑃𝜉𝑠𝑆𝜎𝑆
𝐾𝑆

𝑎𝑆
⇒ ⇒ 𝑎𝑠 𝐼𝑆 = 𝐾�̂�𝐾𝑆 ⇒ 𝐾�̂�𝐾𝑆 = 𝑃𝜉𝑠𝑆𝜎𝑆

𝐾𝑆

𝑎𝑆
⇒ 

𝐾�̂� = 𝑃𝜉𝑠𝑆𝜎𝑆

1

𝑎𝑆
 

Employment dynamics (South): 𝑙�̂� = 𝑏�̂� + 𝑌�̂� + Λ�̂� ⇒ 𝑎𝑠 𝑌�̂� = 𝐾�̂� ⇒ 𝐿�̂� = 𝑏�̂� + 𝐾�̂� − Λ�̂� ⇒ 

𝑙�̂� = −𝛽𝑆 − 𝜌𝐺 + 𝑃𝜉𝑠𝑆𝜎𝑆

1

𝑎𝑆
− 𝜑 + 𝜓𝜎𝑆 

A3.24.  

Dynamic system: 

�̂� =
1

𝜇𝑁 + 𝜇𝑆 − 1
[휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
) − 휀𝑆

𝑠𝑆𝑃
𝜉𝜎𝑆

𝑎𝑆
] 

𝜎�̂� = 𝛽𝑆 + 𝜌𝐺 + 𝑚 − 𝑛𝑙𝑆 

𝑙�̂� = −𝛽𝑆 − 𝜌𝐺 + 𝑃𝜉𝑠𝑆𝜎𝑆

1

𝑎𝑆
− 𝜑 + 𝜓𝜎𝑆 

�̂� = (𝛽𝑁 − 𝛽𝑆) − 𝜌𝐺 

Steady State 

Productivity Gap: �̂� = 0 ⇒ (𝛽𝑁 − 𝛽𝑆) − 𝜌𝐺 = 0 ⇒ 𝐺∗ =
(𝛽𝑁−𝛽𝑆)

𝜌
 

Profit Share: 𝜎�̂� = 0 ⇒ 𝛽𝑆 + 𝜌𝐺 + 𝑚 − 𝑛𝑙𝑆 = 0 ⇒ 𝛽𝑆 + 𝜌
(𝛽𝑁−𝛽𝑆)

𝜌
+ 𝑚 − 𝑛𝑙𝑆 = 0 ⇒ 

𝑛𝑙𝑆 = 𝛽𝑆 + 𝜌
(𝛽𝑁 − 𝛽𝑆)

𝜌
+ 𝑚 ⇒ 𝑙𝑆 ⇒

1

𝑛
[𝛽𝑆 + (𝛽𝑁 − 𝛽𝑆) + 𝑚] ⇒ 𝑙𝑆

∗ =
1

𝑛
(𝛽𝑁 + 𝑚) 

Total prices: �̂� = 0 ⇒  
1

𝜇𝑁+𝜇𝑆−1
(휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) − 휀𝑆

𝑠𝑆𝑃𝜉𝜎𝑆

𝑎𝑆
) = 0 ⇒ 휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) −

휀𝑆
𝑠𝑆𝑃𝜉𝜎𝑆

𝑎𝑆
= 0 ⇒ 휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) = 휀𝑆

𝑠𝑆𝑃𝜉𝜎𝑆

𝑎𝑆
⇒ 𝑃∗ = [

1

𝜎𝑆

𝑎𝑆 𝑁𝛾0

𝑆𝑠𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
)]

1/𝜉

 

 

Total labor: 𝑙�̂� = 0 ⇒ −𝛽𝑆 − 𝜌𝐺 + 𝑃𝜉𝑠𝑆𝜎𝑆
1

𝑎𝑆
− 𝜑 + 𝜓𝜎𝑆 = 0 ⇒ 
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⇒ −𝛽𝑆 − 𝜌
(𝛽𝑁 − 𝛽𝑆)

𝜌
+

1

𝜎𝑆

𝑎𝑆휀𝑁𝛾0

휀𝑆𝑠𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
) 𝑠𝑆𝜎𝑆

1

𝑎𝑆
− 𝜑 + 𝜓𝜎𝑆 = 0 ⇒ 

⇒ −𝛽𝑁 + 𝑁𝛾0

𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) − 𝜑 + 𝜓𝜎𝑆 = 0 ⇒ −𝛽𝑁 + 𝑁𝛾0

𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) − 𝜑 = −𝜓𝜎𝑆 ⇒ 

⇒ 𝜎𝑆 =
1

𝜓
[𝛽𝑁 − 𝑁𝛾0

𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) + 𝜑] ⇒ ⇒ 𝜎𝑆

∗ =
1

𝜓
[𝜑 + 𝛽𝑁 − 𝑁𝛾0

𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
)] 

ToT:𝑃∗ = [
𝛾0𝑎𝑆𝜓

[𝜑+𝛽𝑁−
𝜀𝑁𝛾0

𝜀𝑆
(1+

𝛾1
𝑠𝑁𝜎𝑁−𝛾1

)]

𝑁

𝑆𝑠𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
)]

1/𝜉

 

 Steady State 

𝑃∗ = [
1

𝜎𝑆

𝑎𝑆휀𝑁𝛾0

휀𝑆𝑠𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
)]

1/𝜉

 
A3.25.  

𝑙𝑆
∗ =

1

𝑛
(𝛽𝑁 + 𝑚) 

A3.26.  

𝜎𝑆
∗ =

1

𝜓
[𝜑 + 𝛽𝑁 −

휀𝑁𝛾0

휀𝑆
(1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
)] 

A3.27.  

𝐺∗ =
(𝛽𝑁 − 𝛽𝑆)

𝜌
 

A3.28.  

Calculating the partial derivatives: 

𝜕�̂�

𝜕𝑃
= {

1

𝜇𝑁 + 𝜇𝑆 − 1
[휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁 − 𝛾1
) − 휀𝑆

𝑠𝑆𝑃
𝜉𝜎𝑆

𝑎𝑆
]}

′

= −
1

𝜇𝑁 + 𝜇𝑆 − 1

휀𝑆𝑠𝑆𝜎𝑆

𝑎𝑆
𝜉𝑃𝜉−1 

𝜕�̂�

𝜕𝜎𝑆
= −

1

𝜇𝑁 + 𝜇𝑆 − 1
(휀𝑆

𝑠𝑆𝑃
𝜉

𝑎𝑆
) 

 
𝜕�̂�

𝜕𝑙𝑆
= 0; 

𝜕�̂�

𝜕𝐺
= 0; 

𝜕𝜎�̂�

𝜕𝑃
= 0; 

𝜕𝜎�̂�

𝜕𝜎𝑆
= 0; 

𝜕𝜎�̂�

𝜕𝑙𝑆
= −𝑛; 

𝜕𝜎�̂�

𝜕𝐺
= 𝜌 

𝜕𝜎�̂�

𝜕𝑃
= 𝜉𝑃𝜉−1𝑠𝑆𝜎𝑆

1

𝑎𝑆
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𝜕𝜎�̂�

𝜕𝜎𝑆
= 𝑃𝜉𝑠𝑆

1

𝑎𝑆
− 𝜓; 

𝜕𝜎�̂�

𝜕𝑙𝑆
= 0; 

𝜕𝜎�̂�

𝜕𝐺
= −𝜌; 

𝜕𝜎�̂�

𝜕𝑃
= 0; 

𝜕𝜎�̂�

𝜕𝜎𝑆
= 0; 

𝜕𝜎�̂�

𝜕𝑙𝑆
= 0; 

𝜕𝜎�̂�

𝜕𝐺
= −𝜌 

Partial derivatives 

 𝜕𝑃 𝜕𝜎𝑆 𝜕𝐿𝑆 𝜕𝐺 

𝜕�̂� 
 

 

−
1

𝜇𝑁 + 𝜇𝑆 − 1

휀𝑆𝑠𝑆𝜎𝑆

𝑎𝑆
𝜉𝑃𝜉−1 −

1

𝜇𝑁 + 𝜇𝑆 − 1

휀𝑆𝑠𝑆𝑃
𝜉

𝑎𝑆
 

0 0 

𝜕𝜎�̂� 
 

 

0 0 −𝑛 𝜌 

𝜕𝑙�̂� 
 

 

𝜉𝑃𝜉−1𝑠𝑆𝜎𝑆

1

𝑎𝑆
 𝑃𝜉𝑠𝑆

1

𝑎𝑆
− 𝜓 

0 −𝜌 

𝜕�̂� 0 0 0 −𝜌 

 

Signs of the Main equations of the model 

(1) �̂� =
𝟏

𝝁𝑵+𝝁𝑺−𝟏
[𝜺𝑵𝜸𝟎 (𝟏 +

𝜸𝟏

𝒔𝑵𝝈𝑵−𝜸𝟏
) − 𝜺𝑺

𝒔𝑺

𝒂𝑺
𝑷𝝃𝝈𝑺] 

1) Sign of Price Elasticity: 
1

𝜇𝑁+𝜇𝑆−1
 

As 𝜇𝑁 + 𝜇𝑆 < 1, we have that the price elasticity sign is higher than zero (+)  

2) Sign: Capital Accumulation (North): 𝑔𝑁 = 𝛾0 (1 +
𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) 

According to Dutt, 𝑠𝑁𝜎𝑁 > 𝛾1 should have a positive  

For a meaningful equilibrium value of u we require 𝑠𝑁𝜎𝑁 > 𝛾1 which is the standard condition in 

quantity adjustment models requiring that the responsiveness of saving to changes in output 

exceeds the responsiveness of investment for stability of output adjustment 

0 < 𝛾0 < 1 𝛾1 ≈ 1 0 < 𝜎𝑁 < 1 0 < 𝑠𝑛 < 1 

 

3) Sign: Income Elasticy of Exports (North): 휀𝑁 

0 < 휀𝑁 < 1 or 휀𝑁 > 1 

Positive Sign 
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4) Sign: Product 휀𝑁𝑔𝑁  

0 < 휀𝑁 < 1 or 휀𝑁 > 1 

Positive Sign 

𝑔𝑁 depends on point 2 

5) Sign: Income Elasticy of Exports (South): 휀𝑆 

0 < 휀s < 1 

6) Sign: ratio 
𝑠𝑆

𝑎𝑆
 

0 < 𝑠𝑠 < 1 3 < 𝑎𝑠 < 5 

7) Sign: Difference 휀𝑁𝛾0 (1 +
𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) − 휀𝑆

𝑠𝑆

𝑎𝑆
𝑃𝜉𝜎𝑆 

8) Sign: 
1

𝜇𝑁+𝜇𝑆−1
[휀𝑁𝛾0 (1 +

𝛾1

𝑠𝑁𝜎𝑁−𝛾1
) − 휀𝑆

𝑠𝑆

𝑎𝑆
𝑃𝜉𝜎𝑆] 

Income Elasticy of Exports (South): 휀𝑆 

(2) 𝝈�̂� = 𝜷𝑺 + 𝝆𝑮 + 𝒎 − 𝒏
𝑳𝑺

𝚲𝑺
= 𝜷𝑺 + 𝒎 + 𝝆𝑮 − 𝒏

𝑳𝑺

𝚲𝑺
 

9) Sign: 𝛽𝑆 + 𝑚 

0 < 𝛽𝑆 < 𝛽𝑁 < 0.1 0 < 𝑚 ≤ 0.1 

 

10) Sign: 𝜌 

0 < 𝜌 < 1 

11) Sign: −
𝑛

Λ𝑆
 

0 < 𝑛 < 0.1 0 < Λ𝑆 < 3 

12) Sign: 𝛽𝑆 + 𝑚 + 𝜌𝐺 − 𝑛
𝐿𝑆

Λ𝑆
 

Points 9, 10 and 11 



Uneven Development and the Balance of Payments Constrained Model 

 

136 

 

(3) 𝑳�̂� = −𝜷𝑺 − 𝝆𝑮 + 𝑷𝝃𝝈𝑺
𝒔𝑺

𝒂𝑺
 

 

13) Sign: −𝛽𝑆 

0 < 𝛽𝑆 < 𝛽𝑁 < 0.1 

14) Sign: −𝜌 

0 < 𝜌 < 1 

15) Sign: 
𝑠𝑆

𝑎𝑆
 

0 < 𝑠𝑠 < 1 3 < 𝑎𝑠 < 5 

16) Sign: −𝛽𝑆 − 𝜌𝐺 + 𝑃𝜉𝜎𝑆
𝑠𝑆

𝑎𝑆
 

(4) �̂� = (𝜷𝑵 − 𝜷𝑺) − 𝝆𝑮 

17) Sign: (𝛽𝑁 − 𝛽𝑆) 

0 < 𝛽𝑆 < 𝛽𝑁 < 0.1 

18) Sign: −𝜌 

0 < 𝜌 < 1 

19) Sign: (𝛽𝑁 − 𝛽𝑆) − 𝜌𝐺. The sign depends on points 17) and 18). 
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CHAPTER 4 

Debating the assumptions of the Thirlwall Model 

A VECM analysis of the Balance of Payments for Argentina, Brazil, Colombia, and Mexico. 

 

Abstract 

This article has at its main objective to empirically challenge the main assumptions of the 

Balance of Payments Constrained Model (BPCM, also known as Thirlwall model). The BPCM 

has its main assumptions related to the long-run: (1) equilibrium of the trade balance (�̂� = �̂�); 

(2) Stability of price-effects; (3) Foreign income growth positively affecting domestic income. 

The literature shows the existence of stylized facts that question these assumptions. Some 

authors raise the argument that the BP is rarely observed in equilibrium (Alonso & Garcimartín, 

1998); price effects, through the real exchange rate, do affect the long run (Rodrik, 2008); and 

foreign income has no effect (or negative) on domestic income (Razmi, 2016). The BPCM is 

based on these assumptions to defend the existence of a long-run growth rate compatible with a 

stable growth of the balance of payments, in which the effective growth rate converges to avoid 

external constraints  (McCombie & Thirlwall, 1994; Thirlwall, 1979). In order to challenge the 

assumptions of the BPCM, we apply a time series co-integration Vector Error Correction Model 

(VECM) using the BPCM related variables to Argentina, Brazil, Colombia, and Mexico, the 

largest countries in Latin America. The data source is the Penn World Tables (PWT) for 1950-

2014. After estimating baselines for our models, we apply impulse-response and permanent 

shocks in selected variables, observing their effects on Real Exchange Rate, GDP, and Trade 

Balance. The results are compared to the assumptions raised in this research, adding more 

elements to the empirical debate behind the BPCM. We empirically find that the BPCM 

assumptions are not empirically robust for the selected countries. However, the results are far 

from invalidating the model, but offer an invitation to more empirical work that can strength the 

arguments of this important model to discuss economic growth and development.   

Keywords: Balance of Payments Constraints, Latin America, Economic Development 

JEL: O11, F41, E12  
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 Chapter 4 - Introduction  4

In the history of the macroeconomic theory, there has been since the times of Keynes a special 

place to discuss the long-run properties of economic adjustments. Following a standard 

mainstream perspective (Samuelson, 1948), the theoretical relationship between short-run and 

long-run are linked to the idea of equilibrium, in which deviations are seen as short-run noises 

that do not affect the direction of the system. The system adjusts itself towards a fixed long-run 

gravitational point (or trend). This rationality also applies to cycles, which regularly oscillate 

around a long-run point/trend. 

The Balance of Payments Constrained Model (BPCM) model, developed in the 1970’s by 

Anthony Thirlwall (1979), follows a similar general idea about long-run adjustments. It links 

economic growth with the Balance of Payments (BP) behavior. In the short run, noises (changes 

in the real exchange rate/terms of trade or financial flows) do not affect the equilibrium long-run 

growth rate, which is given by the Thirlwall Law – long-run growth is define by the income 

elasticity ratio between exports and imports times foreign growth. As described by McCombie & 

Thirlwall (1994), the Thirlwall law can be described as: 

�̂� =
𝛿

휀
𝑌�̂� 

(4.1) 

�̂� is the GDP growth rate compatible with BP constraints, 𝛿 is the income elasticity of exports, 휀 

the income elasticity of imports, and 𝑌�̂� is the international GDP growth rate. The derivation of 

the law can be observed in the annex. 

There have been many efforts in the literature to empirically calculate the income elasticity ratio 

and the long-run growth rate for many countries (more in Table 4.3). The BP compatible growth 

rate (�̂�) shows itself as a good predictor for developed countries’ growth rate. However, the 

theory does not have the same success in predicting growth rates for developing countries 

(Alonso & Garcimartín, 1998). In these countries, the behavior of terms of trade and financial 

flows are marked by high volatility, potentially affecting the long-run equilibrium rate, which 

puts into question the validity of the Thirlwall Law for these countries. 
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One important critique to the BPCM (see the literature review raised by Blecker (2016)) 

concerns the observation that the growth of the current account does not converge to stability. 

Chronic deficit and surplus are the norm, not the exception. This can be observed in Figure 4.1 

and Table 4.1, below. 

Figure 4.1. Current account as % of GDP. Selected Countries (1979-2017) 

 

Source: World Bank Database 

 

Table 4.1. Years in current account surplus or deficit. Selected countries. 1979-2017 

  Years in 

Surplus 

Years in Deficit 

Argentina 9 30 

Brazil 10 29 

Colombia 8 31 

Mexico 4 35 

Source: World Bank Database 

 

Latin America has been historically a region in which external constraints played a major role in 

halting the economic development process of the region (Bertola & Ocampo, 2012). The trade 

balance has been a major source of economic constraints throughout its historical development 

generating a pattern of strong volatility in the region (López & Thirlwall, 2006; Ocampo et al., 

2009). 
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An emblematic example is the debt-crisis of the 1980’s. Most Latin American countries, 

indebted during the 1970’s, faced a halt in credit supply and a big rise in international interest 

rates in the beginning of the 1980’s (Ocampo, 2004). This resulted in a shortage of foreign 

currency and high foreign debt services, forcing a strong domestic recessive adjustment and the 

need for external agreements, such as the ones with the IMF (Ffrench-Davis, 2005). In this case, 

the short-run situation defined the adjustment characteristics, and economies were dominated by 

their balance of payments (Ocampo, 2017). There were no margins for foreign deficits.  

The recurrence of this problem in Latin American countries partially explains why so many Latin 

American scholars are working on this topic (see Table 4.2), and why the Thirlwall model has 

such high acceptance in Latin American economic debates. 

The Latin American region rarely showed a long period of stability in its external accounts – 

oscillating between large periods of deficit and short periods of surplus. This has been the core of 

the major interpretations of the Structuralist tradition (Cimoli, Porcile, & Rovira, 2010). This 

stylized fact let us to raise some questions to qualify this discussion: can we observe that the 

long-run growth rate of the Thirlwall model is a good predictor of domestic effective growth 

rates in Latin America? Does the long-run growth rate make any empirical sense? Or are these 

economies actually just guided by short-run adjustments? If yes, what are the variables that 

affect long-run equilibrium growth? 

To answer the above questions, we first search for the definition of the long-run, so frequently 

used in the economic literature, and usually with different meanings, which plays a central role 

in this discussion. Based on Carvalho (1984) we can resume three distinct perspectives about the 

long-run (LR) usually observed in the literature:  

(1) The LR is a process of noise removal, where full equilibrium is attained when 

variables move to their natural value (Samuelson, 1948). Equilibrium here follows an 

abstract condition, and the equilibrium point reflects the conditions in which the 

variables “really” represent, based on their fundaments. 

(2) LR as a stable point/trend to which countries converge to, following a gravity center 

approach. The long-run is then an attractor, a gravitational point, describing actual 

growth paths (Kaldor, 1957; Pasinetti, 1983). Following this perspective in our 
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analysis, countries seem to converge, despite the presence of noise, to a long-run 

value. 

(3) The LR seen as a conjunction of a succession of short-runs without any tendency to a 

stable equilibrium (Davidson, 1980; Minsky, 2016). As stated by Robinson (1971), 

the long-run does not exist separately from the short-run. In this perspective, the long-

run is composed by persistent imbalances in the current account, which poses an 

empirical challenge to justify the Balance of Payments Constrained Model 

assumptions. 

The BPCM has important assumptions related to the long-run (LR). These assumptions support 

the idea that adjustments to the equilibrium path occur on the GDP growth rates of these 

countries: (1) Trade balance is in equilibrium in the LR. (2) Price-effects are negligible and do 

not affect the equilibrium LR growth rate. (3) Foreign income growth positively affects domestic 

income. The literature, however, shows the existence of stylized facts that question these 

assumptions. Some authors raise the argument that the BP is rarely observed in equilibrium 

(Alonso & Garcimartín, 1998); price effects, through the real exchange rate, do affect the long-

run (Rodrik, 2008); and foreign income has no effect (or negative) on long-run domestic income 

growth (Razmi, 2016), despite a literature that shows the opposite using simultaneous equation 

systems– Mutz & Ziesemer (2008) for Brazil; Hallonsten & Ziesemer (2019) for Trinidad & 

Tobago; Habiyaremye & Ziesemer (2010) for Mauritius; and Ziesemer (2018) for Croatia. The 

BPCM is based on these assumptions to defend the existence of a LR growth rate compatible 

with a stable growth of the balance of payments, in which the effective growth rate converges to 

avoid external constraints  (McCombie & Thirlwall, 1994; Thirlwall, 1979). From the above 

definitions of the LR, we raise and discuss the main critiques and assumptions of the BPCM, and 

test these empirically, capturing the short- and long-run relationship between the BPCM 

variables. 

For the empirical work, we reverse the often used research logic of the BPCM literature 

tradition. Instead of imposing a specification to estimate the model parameters, we select the 

BPCM variables and “allow the data to speak for itself”. Using time-series Vector Error 

Correction Models (VECM), we let the model (based on the data) decide which and how 

variables associated with the BP (trade balance, real exchange rate, and domestic income) are 
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related between themselves. Our dataset comes from the Penn World Tables (PWT) for the 

largest economies in Latin America (Argentina, Brazil, Colombia, and Mexico). The VECM 

method defines the short- and long-run relationships of the model. 

Our research procedure firstly raises assumptions, critiques and research questions related to the 

Thirlwall Model. We then start our empirical analysis creating the baselines for our models 

applying the Johansen estimation method (Johansen, 1991). From the baselines we apply an 

impulse-response analysis to the data. Using the 1980’s crisis example for Latin America, we 

add some permanent shock scenarios on the baseline, analyzing the behavior of the model. From 

our results - baselines, impulse-response and scenarios shocks - we discuss and test the BPCM 

assumptions, and this article’s research questions. 

After this introduction, in section 4.1 we present a literature review and raise the main 

assumptions and critiques related to the BPCM. We define our main research questions in 

section 4.2, which are further analyzed in the discussion section (section 4.6). In section 4.3 we 

present the data from the PWT. In section 4.4 we present the VECM methodology and explain 

how we estimated the models. In section 4.5 we show the overall results. In section 4.6 we 

discuss the results in the light of the literature review and the research questions presented 

respectively in sections 4.1 and 4.2. Finally, we conclude this paper in section 4.7.  

4.1 Literature Review 

The Balance of Payments Constrained Model (BPCM) and its consequent strong version, the 

Thirlwall Law, became the most relevant contribution from the Post-Keynesian school to 

economic theory (Davidson, 1997). The BPCM discusses the long-run economic growth for 

individual countries and aim to answer the following central question: “why nations differ in 

terms of their growth and development patterns?” offering an alternative (demand-sided) 

perspective to the neoclassical tradition. It is one of the most used alternative theories among 

non-mainstream economists to explain growth differences and the long-run economic growth. 

The BPCM has its success based on being a theoretically frugal model with a strong empirical 

support. 

As discussed by Thirlwall (2011) himself, the BPCM model is inspired (I) in the Harrod’s 

foreign trade multiplier, (II) in Hicks supermultiplier, (III) in Chenery’s dual-gap model and (IV) 
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in Prebisch’s centre-periphery model (Prebisch, 1950). Prebisch’s inspiration highlights the Latin 

American Structuralist flavor of the model
17

. This last theoretical inspiration puts the 

international dynamics as a fundamental aspect to define a country’s development possibilities. 

The brief literature review in this section has the following objectives: (1) raise and discuss the 

main assumptions behind the BPCM; (2) highlight the main critiques to the BPCM, both 

theoretically and empirically; and (3) identify the research gaps on the literature and introduce 

our own critique, opening the ground to raise some research questions to be further discussed in 

this research. 

4.1.1 Assumptions of the BPCM 

The core of the BPCM theory is focused on countries’ external sector behavior and their 

relationship to the international environment. Based on the discussion of the BPCM debates and 

critiques raised by McCombie & Thirlwall (1994), McCombie (2012) and Blecker (2016), we 

bring to this section the main assumptions behind this model. These assumptions here addressed 

are supposed to be later challenged and discussed, based on our empirical results. 

Assumption 1. A country cannot have persistent trade (current account) imbalances in the 

long-run 

There are two perspectives associated to assumption 1. The first concerns imbalances in levels of 

the trade balance. The second concerns its rate of change. The first perspective is related to the 

empirical observation of persistent current account deficits for many developing countries 

(Alonso & Garcimartín, 1998). Those persistent imbalances are easily observed from a 

descriptive analysis of the data, and the assumption can be easily challenged - as we can see in 

the introduction of this chapter. 

The second reading concerns the argument that the rate of growth of exports should balance the 

rate of growth of imports in the long run. In this way, countries can have persistent but not 

increasing deficits in their current account. In the first view, the short-run argument is that 

                                                 
17

 The initial formulation of the balance of payments constraints, later know as Thirlwall Law, is identical to the one 

before stated by the Structuralist author Rodríguez  (1977). 
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𝑋 = 𝑀 in the long run. In the second one the condition is that �̂� = �̂� , so we should not see an 

explosive path in the current account behavior. 

Assumption 2. Relative prices (RER) are constant in the long-run. 

This second and central assumption takes the BPCM out of the neoclassical world, as put by 

Blecker (2016). In the neoclassical world, adjustments to equilibrium come from changes in 

relative prices. In the Thirlwall model, however, we have quantity closures. The domestic growth 

rate fills the role of adjustment variable as price effects are negligible. The argument is based on 

the low price elasticity of imports and exports, and price in the long-run growing at zero rate, 

which guarantees price-effect neutrality in long-run economic adjustment (McCombie, 2012). 

Considering the constant value of the income elasticities of imports and exports, adjustments in 

the growth rates (assumption 2) make the growth of imports equal to the growth of exports in the 

long-run (assumption 1).  

Assumption 3.  Foreign growth has a direct relationship to domestic growth. 

Returning to the Thirlwall Law equation �̂� =
𝛿
𝑌�̂�, we observe that domestic growth depends on 

the income elasticity ratio times foreign growth. In the canonic BPCM (Thirlwall, 1979), it is 

expected that both income elasticities of demand for exports and imports have positive values. 

An income increase raises the demand for foreign products. In this sense, growth in foreign 

income leads to increase in international demand, rising exports, domestic GDP growth 

(income), and then imports. 

When accepting these assumptions, we enter in a Keynesian demand-led framework. Here, the 

BPCM states what we saw in eq.(4.1) (Thirlwall Law), in which the long-run growth rate of 

domestic income is equal to the growth rate of foreign income times the ratio of income 

elasticities. 
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4.1.2 Main critiques to the BPCM 

The critiques to the canonic BPCM refer to Thirlwall (1979)’s seminal paper, not to any of its 

expansions. Most of the critiques come from a theoretical basis, being always responded to by 

defenders of the BPCM tradition. Some other critiques, in which we include ours, start from an 

empirical basis, and the evidence is still in dispute. The main arguments in this section were 

taken from the broad literature review developed by McCombie (2012) and Blecker (2016). 

Table 4.2. Literature review on the main critiques to the BPCM 

THEORETICAL AUTHORS MAIN ARGUMENT 

One price law McGregor & Swales (1985, 1991) Thirlwall Law fails to account for non-price 

competition. 

45-degree rule Krugman (1989) Inverse causality on the Thirlwall model. It is a 

supply-side dominated model. 

Palley Pitfalls 

Critique 

Palley (2002). Palley-Setterfield 

controversy (Setterfield, 2006) 

The income elasticity of exports adjusts, but to the 

cap of the natural rate of growth. Long-run 

growth is supply-side dominated. 

Country Size McGregor & Swales (1985), Ros 

(2013), Clavijo & Ros (2015) and 

Razmi (2016) 

BPCM has problems for small countries. The 

model is valid for large countries, but only under 

certain conditions. 

EMPIRICAL     

Near Identity Mccombie (1981), Clavijo & Ros 

(2015), Razmi (2016) 

The empirical works measure a tautology if 

exports and imports grow at similar rate in the 

long-run. 

Foreign income 

critique 

Razmi (2016) Critique to the argument of a strong positive 

correlation between individual country growth 

rate and foreign growth. 

Level and Rate 

debate in relative 

prices 

Rodrik (2008), (Rapetti, Skott, & Razmi 

(2012), Berg, Ostry, & Zettelmeyer 

(2012), Razmi (2016) Oreiro (2016) 

Evidence that RER levels have significant effects 

on income growth in many countries. 

Inconsistency of 

the basic 

assumptions of the 

model 

Research gap found in this research. Question the empirical robustness of assumptions 

1 and 2. 

Sources: Author’s own. Based on McCombie (2012) and Blecker (2016). 
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In Table 4.2 there are some very interesting critiques to the Thirlwall Law such as the 45-degree 

rule by Krugman (1989) and the Palley-Setterfield controversy (Palley, 2002; Setterfield, 2006). 

Although interesting critiques, this article does not focus on them, but on the empirical part of 

the critique: (1) the near identity critique, (2) the foreign income critique, (3) the level and rate 

debate in relative prices, (4) the country size critique, and (5) the lack of empirical support on the 

basic assumptions of the model. 

Critique 1. Near Identity Critique: empirical works measure a tautology if exports and 

imports grow at a similar rate in the Long-Run. 

Mccombie (1981) criticizes the Thirlwall law for having a circular reasoning. When calculating 

the GDP rate of growth, if we divided it by its level, we end up with the Thirlwall law. This is 

the same as estimating the values of the income elasticities of demand for imports and exports 

when the terms of trade do not change. If exports and imports grow at similar rate in the long-

run, then this leads to a circular argument in which the law is only measuring a tautology. This 

critique eventually comes back to the debate, and it has been debated by many critics and 

defenders such as Thirlwall (1981), and more recently McCombie (2012) himself. 

Critique 2. The role of foreign income against domestic capital accumulation 

The foreign income argument, stated mainly by Razmi (2016), questions the BPCM argument of 

a strong positive correlation between individual country growth rate and foreign growth. The 

author, using a Generalized Mixed Model (GMM) and growth data for 167 countries shows two 

interesting results to question some elements of the BPCM: (I) that there is a negative, or no-

correlation at all, between foreign and domestic growth, and (II) Currency undervaluation has 

positive effects on growth that is statistically significant in some estimates.  

Critique 3. The level of relative prices playing a role in the long-run 

One of the main aspects of the BPCM is related to assumption 2, in which price effects (real 

exchange rate changes) have no effect on the BP compatible growth rate, seem as a neoclassical 

assumption. This critique comes from two sources: 
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1) The argument of price-elasticity pessimism, in which the sum of the price elasticities 

of imports (𝜇) and exports (𝜈) are close to 1 (𝜇 + 𝜈 =  1). The literature shows mixed 

evidences about that. 

2) The relative prices are rather stable in the long-run. It is not credible to believe the 

real exchange rate keeps continuously rising in the long-run, which would require 

constant structural devaluations (McCombie, 2012). 

As Rapetti et al. (2012) point out, the price effects pointed above do not imply that the level of 

the real exchange rate does not affect growth, only its appreciation/depreciation rate. Razmi 

(2016) finds out that the RER levels have significant effects on income growth in many countries 

(especially developing countries). Low levels of RER for substantial periods of time can result in 

long-term benefits for the productive structure (competitivity gains). This argument follows the 

same line of the new developmentalist tradition (Bresser-Pereira, Oreiro & Marconi, 2014), 

defending the central role of the exchange rate level in the development process. 

Critique 4. The country size argument 

The standard BPCM assumes an economy in which the price elastic supplies of exports and 

imports are infinite. Nonetheless, this is considered an unrealistic assumption for most countries. 

Empirically, price elasticity in the supply of exports are measured as finite (small countries are 

price takers in the export market) (Ros, 2013). Small economies have infinitely elastic supply of 

imports and infinitely elastic demand for exports, not supply. Based on this information, the 

external constrain comes from terms of trade, rather than the growth rate of foreign income. The 

critics suggest that the BPCG model is more appropriate for large countries (Cortes & Bosch, 

2015) with productive capacity to export larger amount of goods. On the other hand, the 

equilibrium can only happen when the Real Exchange Rate is not constant in the long-run, 

raising a theoretical conundrum. 

Critique 5. Questioning the main assumptions of the BPCM 

Since the seminal work of Houthakker & Magee (1969), cited by Thirlwall (1979), there has 

been a large number of empirical works estimating the parameters associated to the BPCM. Most 

of the empirical works focus on making good estimations of the income elasticities of imports 

and exports. This results in the calculation of the long-run growth rate through the Thirlwall 



Debating the assumptions of the Thirlwall Model 

 

148 

 

Law. There has been many works focusing on empirically measuring the Thirlwall model for 

Latin America, our region of interest in this research.   

Despite the many empirical efforts, those works do not question the assumptions of the BPCM 

model (See Table 4.2). They just accept what is behind the model and go straight to compute its 

parameters using many different techniques, being the most common the use of cointegration 

analysis. 

Table 4.3. Estimations of the Thirlwall Law for Latin America 

Authors Journal Year Country Studied Period 

Alvarez-Ude and Gomez Applied Economics Letter (2008) Argentina 1968-2003 

Bertola, Higachi & Porcile Journal of Post Keynesian Economics 

(JPKE) 

(2002) Brazil 1890-1973 

Britto & Mccombie JPKE (2013) Brazil 1951-2006 

Mutz & Ziesemer Applied Economics (2008) Brazil 1972-2004 

Moreno-Brid PSL Quarterly Review (1998) Mexico 1950-1987 

Moreno-Brid International Review of Applied 

Economics 

(1999) Mexico 1950-1996 

Hallonsten & Ziesemer Journal of Applied Economics (2019) Trinidad & Tobago 1990-2007 

Alonso & Garcimartín JPKE (1998) OECD Countries 1965-1994 

Holland, Vieira & Canuto Investigación Económica (2004) Latin America (10 

countries) 

1950-2000 

Lopez & Cruz JPKE (2000) Latin America (4 

countries) 

1965-1996 

Moreno-Brid & Perez JPKE (1999) Central America 1950-1996 

Pacheco-Lopez & 

Thirlwall 

JPKE (2006) Latin America (17 

Countries) 

1977-2002 

Perraton International Review of Applied 

Economics 

(2003) Developing Countries (34) 1973-1995 

     

Source: Own elaboration, based on McCombie (2012) 

 

In Table 4.3 we list a number of works that focused on estimating and empirically testing the 

BPCM for Latin America. The empirical works mainly support the BPCM in two aspects: (a) 

price changes do not show itself as an efficient BP adjustment mechanism. This is caused by the 

low value of price elasticities, so income has to adjust to reach the equilibrium of the system, 

rejecting critique 3. (b) Even in the presence of BP disequilibrium, capital inflows make no 

substantial difference in the long-run growth results. Thirlwall (2011) highlights that income 

adjustments to the long run is how economies behavior, defending the Thirlwall law. 
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The main critique in this sub-section aims to challenge assumption 1 of the BPCM. Is it 

empirically observed that a country cannot have persistent trade balances? What about Latin 

America, a region in which the balance of payments problems have been so central? This also 

impacts on assumption 2, in which exports and imports should grow at the same rate in the long 

run. 

It is fundamental to find a good methodological approach to these topics in order to discuss the 

critiques, which we do from the next session based on the works cited in Table 4.3. 

4.1.3 Empirical works, cointegration and Error Correction Models 

The BPCM has been a widely tested model, for many countries. As time-series econometrics 

advanced, authors begun to apply Vector Error Correction Models (VECM) to estimate the 

BPCM parameters. This method has the advantage of avoiding the issue of non-stationarity of 

many macroeconomic time series (Britto & McCombie, 2013). This issue highlights the problem 

of non-constant variance generating spurious results and biased forecasts when using OLS and 

Maximum Likelihood estimation methods. The Johansen (1991) method gives a very thorough 

and careful procedure to estimate these cointegration models. 

Cointegration techniques allow us work with the notion of long-run equilibrium. Alonso (1999) 

was one of the main authors proposing the use of this approach to estimate the parameters of the 

BPCM. This type of estimations focuses on predicting the BP constrained rate of growth, testing 

if it is cointegrated (has the same intergration order) with the effective growth rate (Mccombie, 

1989). 

Many empirical works focus on testing the cointegration between the model variables. As an 

example: Razmi (2005) tests if price variables are significant in cointegrating vectors for India. 

Lima & Carvalho (2008) observe the cointegration between national income and exports in 

Brazil. Inspired in this tradition, this research applies the cointegration analysis to the BPCM to 

test some of the critiques raised in this brief literature review. Holland et al (2004) estimate the 

parameters for 17 Latin American countries, covering a large part of the region. 

Britto & McCombie (2013) use a Johansen (1991) cointegration model to merge variables in a 

VAR framework. They follow the standard procedure: calculate unit root test on the variables, 
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check the lag order of the VAR, rank it to estimate cointegration vectors, and estimate them and 

the error correction terms. When estimating the variables associated to the BPCM using a VECM 

framework, we avoid imposing theoretical specifications, and are able to not only calculate the 

parameters of the model, but also assess the critiques raised in this review, testing them in the 

form of research questions.  

In this research we follow the same procedure as the one used by Britto & McCombie (2013). 

The Johansen method is a very robust procedure we use to estimate baseline functions for the 

main variables related to the Thirlwall model. From the baseline we apply an impulse-response 

analysis, with similar procedure to the one used by Elish (2018) for Egypt. We then apply 

permanent shocks creating distinct scenarios. Finally, we analyze the results in light of the 

research questions presented in the following sections. 

4.1.4 Estimations of the BPCM for Latin American countries 

The estimations start from explicit import and export functions. Using the usual representation of 

these functions, following López & Thirlwall (2006) - changing the notation to the one used in 

Dutt (2002), and chapter 3 - we have: 

𝑀 = 𝜃𝑀𝑡
(𝑃𝑡

−1)−𝜇𝑌𝑡  (4.2) 

𝑋 = 𝜃𝑋𝑡
(𝑃𝑡)

−𝜈𝑌𝑓𝑡

𝛿
 (4.3) 

𝑀 represents total imports, 𝜃 is a constant, 𝑃 is the Terms of Trade (Real Exchange Rate), and 𝑌 

is the total domestic income. 𝜇 is the price elasticity of the demand for imports and 휀 is the 

income elasticity of the demand for imports. The subscript 𝑡 represents time. When applying logs 

and taking the first difference, we have the equation in growth rates: 

�̂� = 𝜃𝑀𝑡
− 𝜇(𝑃𝑡

−1̂) + 휀�̂�𝑡 + 𝑒𝑡 (4.4) 

�̂� = 𝜃𝑋𝑡
− 𝜈(�̂�𝑡) + 𝛿�̂�𝑓𝑡

+ 𝑢𝑡  (4.5) 

The circumflex sign represents growth rates. From eq.(4.1) we have the Thirlwall Law, in which 

�̂� =
𝛿
𝑌�̂� , that can be represented as �̂� = �̂�

휀⁄ , being �̂� the growth of export volume. From the 
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estimation of the parameters in eq. (4.4), López & Thirlwall (2006) use a pooled regression to 

get the following estimates for Latin American Countries (𝑏 for estimates): 

 

Table 4.4. Latin America: Actual versus predicted growth rates (1977-2002) 

 
�̂�𝑀 −𝜇 휀 �̂� 𝑌�̂� �̂� �̂� − 𝑌�̂�  

Argentina 4.66 -0.13 3.66 6.07 1.66 1.33 -0.33 

Brazil -0.26 -0.31 1.59 8.07 5.08 2.7 -2.38 

Chile
18

 0.04 -0.54 2.03 8.62 4.24 5.5 1.26 

Mexico 0.06 -0.18 3.17 11.38 3.59 3.3 -0.29 

Source: López & Thirlwall (2006) 

The authors calculate the parameters associated to the Thirlwall law and the difference between 

predicted value (by the model) and the observed GDP values. This is the usual procedure in the 

literature to estimate the BPCM parameters. This approach has been applied for many distinct 

countries and expansions. Gouveia and Lima (2003) estimated also the export function using 

cross-country panels for multi-sectoral approach. 

Because of the high number of stationary series, some authors use a different time-series 

approach way to estimate the income elasticities, from eqs. (4.4) and (4.5). More recently, there 

have been many estimations using model of cointegration methods, as discussed above. Authors 

such as Britto & Mccombie (2013) (for a multi-sectoral approach), use cointegration to estimate 

income elasticity of demand for imports for Latin American countries. Holland, Vieira & Canuto 

(2004) also estimate the income elasticities using VAR methods. The use of these approaches 

has the advantage of working with the notion of long-run equilibrium. For more details, 

McCombie (1997)  reviews the Thirlwall model in the light of cointegration techniques. 

Following the same approach as ours, Lopez & Cruz (2000) estimate some Vector Auto-

Regression (VAR) models for selected Latin American countries (Argentina, Brazil, Colombia 

and Mexico). The authors observe the relationship between selected variables for the period 

1965-96. They run three different specifications, following the Johansen Cointegration Method 

after testing through Augmented Dickey Fulley (ADF) the stationarity of the series. First in 

specification I they run a VAR for domestic income 𝑌𝑑  and Real Exchange Rate (𝑃 ). In 

                                                 
18

 There are no data for Colombia, so we used Chile to illustrate 
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specification II they run it for domestic income (𝑌𝑑) and exports (𝑋). Finally in specification III 

they run it for the trade balance (𝑇𝐵), domestic income (𝑌𝑑), real exchange rate (𝑃) and foreign 

income (𝑌𝑓). This third specification is similar to the one we propose in our specification 2. 

Table 4.5. VAR estimations in López & Cruz (2000), normalized cointegration vector for Latin 

America countries 

Countries 

Specification I* Specification II* Specification III** 

Export 

coefficient 

Import 

coefficient RER     coefficient 

GDP 

coefficient 

Foreign 

GDP 

coefficient 

RER      

coefficient 

Argentina (1965-96) 0.41 2.8 -1.7 76.7 -118 1.05 

Brazil(1965-95) 0.59 1.03 -0.05 52.7 -42 -38.7 

Colombia (1968-96) 1.7 1.8 0.16 493 -856 135 

Mexico (1965-96) 2.2 1.3 0.5 351 -230 -114 

Note: *Vector normalized for domestic GDP. ** Vector normalized by the Terms of Trade.  

Source: López & Cruz (2000) 

 

Using the cointegration estimation method (VECM) we check how each variable affects others 

looking at their elasticities. The VECM allows observing the long-run relations and see some 

interesting effects: how price changes (RER) affect the long-run domestic growth – showing if 

one of the most important assumptions of the Thirlwall model (zero price effects on the long-

run) hold or not.   

As pointed out by Romero & McCombie (2016), the VECM suffers from one main limitation. 

The estimation results are usually very sensitive to the model specifications, both in terms of the 

type of deterministic trend and the number of lags used. In this sense, we are very careful to 

select the optimum number of lags, trend type, and number of cointegration equations, following 

all the appropriate tests and standardizing the decision on the best model to select. 

4.2 Research Questions 

The research questions are developed from the critiques presented in the previous sub-section. In 

this section we present the main question, briefly explaining the motives and ideas behind them. 

We discuss our expectations for the results and their implications for the BPCM theory. 
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(1) Research Question 1 (RQ1): Do countries show a trade balance equilibrium (TB) in 

the long-run? How to re-balance the TB to equilibrium? 

This question concerns one of the main critiques to the BPCM: the BP has to be stable in the 

long-run, so countries do not present structural deficits in their current account. In the literature 

there are confusions when looking at levels and/or rates. As reinforced by McCombie (2012), the 

confusion may reside in the idea that in the BPCM model the argument is not about 𝑋 = 𝑀, but 

�̂� = �̂�. The author claims that the Thirlwall model is about growth rates, not levels. So in the 

long-run it is not the BP that needs to stabilize, but the foreign deficit growth rate. In this sense, 

there can be persistent deficits, but they cannot consistently grow in the long-run. Otherwise, the 

growth rate of imports would be higher than the growth rate of exports, generating an explosive 

growing imbalance in the external sector. We can check that by looking at the baselines of our 

models. In the case of an imbalance, how to re-balance the model? Could we use an export shock 

which counterbalance these effects? In order to answer that we raise the following question: what 

would be the impacts of a rise in export and investment shocks on growth?  

(2) Research Question 2 (RQ2): Do price effects affect the long-run equilibrium rate of 

GDP growth? 

This is the main aspect of the Thirlwall model that differentiates it from the neoclassical world, 

in which price effects are the main adjustment mechanism. In Thirlwall (1979), the adjustment to 

the equilibrium occurs in quantities rather than prices. Domestic growth adjusts to the external 

constraints, not to the terms of trade or the real exchange rate. We expect the result in our test to 

be not as strong as theoretically defined in the BPCM, in which we see the presence of both 

adjustments in prices and quantities. The empirical implications maintain the existence of 

balance of payments constraints, although with a smaller role in defining the long-run growth. 

We analyze the effects of RER shocks (terms of trade) on domestic income. The presence of a 

Marshall-Lerner effect guarantees that an exchange rate undervaluation increases trade balance 

(after a short J-curve period of adjustment). We expect this improved trade balance to increases 

domestic demand, resulting in higher domestic growth. 

(3) Research Question 3 (RQ3): Do increases in foreign income result in higher 

economic growth? 
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The positive foreign income effects on domestic growth argument have been historically 

accepted by the BPCM literature without questions. When the world grows, does that also imply 

in higher growth in the domestic economy? Do we observe this positive pass-through? 

Following the traditional literature (Thirlwall & Hussain, 1982) we expect increases in foreign 

income to generate higher international demand, resulting in higher domestic exports and higher 

domestic growth. Empirically this idea has been challenged by Razmi (2016) who found that 

increases in foreign growth may lead to either no effect on domestic income, or even in some 

cases a reduction. To test this, we apply shocks in the foreign demand variable ( 𝑙𝑛𝑢𝑠𝑎_𝑞) 

observing its effects on domestic income, and on other variables of the model. 

Based on the Thirlwall law, when we have a negative elasticity of foreign growth on domestic 

income, the ratio between income elasticity of exports and imports has a negative value. This is a 

result that poses a challenge to be explained economically, as this would imply that increases in 

income foreign would reduce domestic exports, generating smaller income. 

 

It is important to mention that this research does not aim to answer the reasons behind 

differences in the results between the selected countries. Countries may present distinct 

responses to economic shocks. We are interested in observing the general effects in order to 

answer our research questions. The causes generating country differences are a very relevant 

topic, however they will not be discussed in this analysis.   

4.3 Data 

The data source for the empirical work comes from the Penn World Tables’ (PWT) National 

Accounts dataset. Due to availability, the data was selected for the period 1950-2014. Based on 

the critique 4 (section 2), we only select large economies. The focus of this research is on Latin 

American big countries: Argentina, Brazil, Colombia, and Mexico.  

The selected variables from the PWT are: GDP (𝑞), total consumption (𝑐), total investment (𝑖), 

total exports (𝑥), total imports (𝑚), and price levels (𝑝𝑙). We have a total of 65 observations for 

each variable.  
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For the GDP (𝑞), we use the output-side real GDP at current PPPs (𝑔𝑑𝑝𝑜) and the real GDP at 

constant 2011 national prices (in mil. 2011US$) (𝑟𝑔𝑑𝑝_𝑛𝑎). Following the PWT methodological 

notes (Feenstra et al., 2015), this measure is often used to compare relative productive capacity 

across countries at a single point in time.  

In order to calculate the main macroeconomic variables (𝑐, 𝑖, 𝑥, and 𝑚) we use the shares of each 

variable (𝑐𝑠ℎ_𝑐, 𝑐𝑠ℎ_𝑖, 𝑐𝑠ℎ_𝑥, and 𝑐𝑠ℎ_𝑚) applied to the measures of GDP.  

The Real Exchange Rate (RER) is computed as the ratio between price levels of the output-side 

real GDP (𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑝𝑙_𝑔𝑑𝑝𝑜) of the selected country divided by the same variable for the 

reference country (USA) ( 𝑢𝑠𝑎_𝑝𝑙_𝑔𝑑𝑝𝑜 ). For our estimations, we take the log of the 

macroeconomic variables ( 𝑙𝑛_𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞  , 𝑙𝑛_𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑐 , 𝑙𝑛_𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑖 , 𝑙𝑛_𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑥 , and 

𝑙𝑛_𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑚). 

We use the USA as reference country. US data is used in two occasions: to measure foreign 

income (𝑙𝑛𝑢𝑠𝑎_𝑞), which is used as an exogenous variable in the estimation, and to calculate the 

Real Exchange Rate (from price levels). 

Finally, In order to avoid any incompatibility issue with units, we calculate the trade balance as : 

𝑇𝐵 = ln(𝑥𝑡) − ln (𝑚𝑡) 

All the data is in mil. 2011 US$.   

Table 4.6. List of variables applied to the VECM analysis 

Variable Meaning Variable Meaning 

𝑔𝑑𝑝𝑜, 𝑟𝑔𝑑𝑝_𝑛𝑎
19

 output-side real GDP at current PPPs 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑐 Country’s total consumption 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞 Country’s
20

 𝑔𝑑𝑝 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑖 Country’s total Investment 

𝑢𝑠𝑎_𝑞 US GDP (reference country) 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑔 Country’s total government 

expenditure 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑝𝑙_𝑔𝑑𝑝𝑜 Country’s price levels of 𝑔𝑑𝑝𝑜 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑥 Country’s total exports 

𝑢𝑠𝑎_𝑝𝑙_𝑔𝑑𝑝𝑜 US price levels of 𝑔𝑑𝑝𝑜 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑚 Country’s total imports 

                                                 
19

 The use of the variable 𝑔𝑑𝑝𝑜 resulted in many specifications to reject the stability condition test, so we decided to 

use 𝑟𝑔𝑑𝑝_𝑛𝑎 as the base of domestic income for our analysis, keeping the 𝑔𝑑𝑝𝑜 shares.   
20

 As 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 we have Argentina (arg), Brazil (bra), Colombia (col), and Mexico (mex). 
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𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑑𝑖𝑟 Direct measure of RER 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑝𝑙_𝑔𝑑𝑝𝑜/𝑢𝑠𝑎_𝑝𝑙_𝑔𝑑𝑝𝑜 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑡𝑏 Country’s total trade balance 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑 Indirect Measure of RER  

𝑢𝑠𝑎_𝑝𝑙_𝑔𝑑𝑝𝑜/𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑝𝑙_𝑔𝑑𝑝𝑜 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑐 Log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑐 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟 log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑖 Log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑖 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞 Log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑔 Log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑔 

𝑙𝑛𝑢𝑠𝑎_𝑞 Log of 𝑢𝑠𝑎_𝑞 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑥 Log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑥 

  𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑚 Log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑚 

  𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑡𝑏 Log of 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑡𝑏 

4.4 Methodology 

This research aims to observe the relationship between the macroeconomic variables that adjust 

the economic system to its equilibrium. For this reason, we focus on the system’s short- and 

long-run properties using the time-series analysis of the Vector Error Correction Model (VECM) 

(Johansen, 1991). We challenge the BPCM theory and its assumptions, comparing the actual 

empirical results with what was theoretically expected in the research questions.   

The VECM is a method that can be applied to many time series, working with long-run 

stochastic trends (cointegrations). This model let us observe the short- and long-term effects of 

one series on another. The VECM consists on a restricted Vector Auto-Regression (VAR) with 

variables known to be non-stationary (but stationary in their lag differences) and cointegrated. 

The VECM does not impose any specification to the model - in the sense that all the variables 

affect each other. The variable order defined in the VECM does not affect the final result, but 

selects which variable is the reference in the standardization process. The research procedure is 

the following (using the software Eviews): 

I. Select which variables are used for the estimations and the analysis. Following the 

terminology in the Eviews software, we call the real data actuals. 

II. Initially estimate an unrestricted VAR, then check the lag-length criteria (observing 

under which lag difference is series stationary) and apply a stability test to define the 

model. If the VAR model is stable, we apply the Johansen cointegration test, checking 

the number of cointegrated equations in the selected series given the lag criteria. 



CHAPTER 4 

 

157 

 

III. Build the VECM using the previously defined number of lags (minus one) and the 

number of cointegration equations, picking always the trend linear case as first option 

when suggested by the test. 

IV. Estimate the VECM results (baseline). The model is run as a stochastic simulation, being 

repeated many times (monte-carlo simulation). We then check the significance of each 

parameter. There we see the short- and long-run relations. It is possible to graph the 

baseline against the actuals to check how the model fits the data. 

V. Apply impulse-response analysis and permanent shocks, creating distinct scenarios. This 

allows us to observe how the system behaves when shocked and test the research 

questions.  

VI. Observe the overall results and compare them with the expected results, discussing all of 

them in the light of the research questions previously defined in this article. 

Step I. Model Specification 

The first step in the VECM process is to select our variables. This selection was based on 

choosing the BPCM variables that allow us to answer our research questions. We focus on the 

variables that affect the external sector, as well as the three fundamental elements in the short- to 

long-run aspect of the Thirlwall model: domestic income, current account, and the real exchange 

rate. For specification 1 we add consumption and investment as interest variables, as well as 

using exports and imports separately, not the trade balance. These two modifications result in 

some interesting changes in the outcome of our results. For specification 2 we use the same 

variables as in the literature (trade balance, domestic income, real exchange rate and foreign 

income), based on López & Cruz (2000). 

An important aspect of the specification process concerns the use of exogenous variables. In our 

case, it is hard to conceive that the international growth can be affected by the behavior of 

developing countries’ domestic variables. The GDP of the reference country (the US) is then 

considered an exogenous variable in our specifications and taken in its first lag (𝑙𝑛𝑢𝑠𝑎_𝑞(−1))
21

. 

                                                 
21

 This variable enters in an equation for the first difference of your endogenous variables. For example, 

D(LNARG_Q) is one of your dependent variables, and this is the first different of LNARG_Q, or, in other words, 

the growth rate of GDP of Argentina. We must have also the first different of 𝑙𝑛𝑢𝑠𝑎_𝑞  in this equation 

(𝐿𝑁𝑈𝑆𝐴_𝑄(−1)).  
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Table 4.7. VECM specification models, endogenous and exogenous variables 

 Endogenous variables Exogenous variables 

Specification 1 

RER, Domestic GDP, Exports, 

Imports, Investment, Consumption 

and Foreign GDP. 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑥 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑚 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑖 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑐 

Constant 

Trend 

𝑙𝑛𝑢𝑠𝑎_𝑞(−1) 

 

Specification 2 

RER, Trade Balance, Domestic 

GDP, and Foreign GDP.  

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑡𝑏 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑 

𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞 

Constant 

Trend 

𝑙𝑛𝑢𝑠𝑎_𝑞(−1) 

Source: Own elaboration 

 

Specification 1 is a broader one, in the sense that it considers not only the foreign variables, but 

also the domestic absorption variables. It is focused on the macroeconomic adjustment in a 

Keynesian sense. For this reason, we select the main demand-side macroeconomic variables: 

GDP, Consumption, Investment, Exports and Imports. Government consumption was left out 

because of its autonomous exogenous behavior. Specification 2 mainly focuses on the foreign 

sector aspects. It reduces the number of variables to the ones that affect the balance of payments 

(López & Cruz, 2000). We use the computed trade balance as reference, adding the real 

exchange rate and economic growth (domestic and foreign) to the model. 

Considering the four selected countries, we estimate 8 models: Argentina 1, Argentina 2, Brazil 

1, Brazil 2, Colombia 1, Colombia 2, Mexico 1, and Mexico 2. The numbers represent which 

specification we are currently using. 

Step 2. Model characteristics 

Following the Johansen estimation method (Johansen, 1991), we initially run stability tests for 

our estimations. In our tests all of the eight specifications are stable, passing the unit root 

test. Then we compute the lag length criteria (5 lags option as default). After defining the 

number of optimum lags, we run a Johansen cointegration test to define the optimum number of 

cointegration equations (CE) for each case, and the optimum type of VEC (linear types were in 

all cases selected as best options). Our result estimations are the following: 
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Table 4.8. Models attributes: Lag Numbers, Number of Cointegration Equations, Type of VEC 

Model Stability Lag number Cointegration Equations  Type of the VEC 

Argentina 1 Yes 1 1 Linear with trend 

Argentina 2 Yes 1 1 Linear with trend 

Brazil 1 Yes 2 2 Linear with trend 

Brazil 2 Yes 1 1 Linear with trend 

Colombia 1 Yes 1 1 Linear with trend 

Colombia 2 Yes 2 1 Linear with trend 

Mexico 1 Yes 1 2 Linear with trend 

Mexico 2 Yes 1 2 Linear with trend 

 

From Table 4.8 we see that most countries have one CE with the exception of Mexico (for both 

specifications) and Brazil (specification 1). All models point to the linear specification with trend 

as the best options. Most tests point to 1 lag specification, with the exception of 2 specifications 

for 2 lags (Brazil 1 and Colombia 2). 

Step 5. Scenarios 

After creating baselines, we apply (1) an impulse-response analysis and (2) some permanent 

shocks to selected variables to observe the behavior of the system. Scenarios are created from 

shocks in the following variables: 

Table 4.9. Scenarios shocks applied on the baseline of the VECM. 

Specification 1 Shocked variable Specification 2 Shocked variable 

Scenario 1 – RER 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑 Scenario 6 – RER 𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑 

Scenario 2 – Exports 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑥 Scenario 7 – Trade Balance 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑡𝑏 

Scenario 3 – GDP 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞 Scenario 8 – GDP  𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞 

Scenario 4 – Investment  𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑖 Scenario 9 – Foreign GDP 𝑙𝑛𝑢𝑠𝑎_𝑞 

Scenario 5 – Foreign GDP 𝑙𝑛𝑢𝑠𝑎_𝑞   

 

In order to create some consistent scenarios for the analysis, we apply the impulse-responses in 

some selected variables (real exchange rate, exports/trade balance, GDP, investment, and foreign 

income). For the permanent shocks we shock the intercept of the selected variables (an equation 
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intercept shift) with 0.05 magnitude (or 5%) from 1979 until 2014. The selected period covers 

the 1980 crisis, period which we analyze, as discussed in the introduction of this research.  

Using Scenarios 1 and 6 we can discuss the Research Question 2, observing the effects of price 

shocks on domestic income and on trade balance. We can check if those affect or not the long-

run equilibrium rate of growth. When using Scenarios 2 and 7, we test Research Question 1, if 

exports can be used as an adjustment mechanism back to a stable equilibrium point (in which 

�̂� = �̂�). We also observe if investment can be used as an adjustment mechanism (Scenario 4). 

Finally, we use Scenarios 5 and 9 to discuss Research Question 3 – if higher foreign income 

growth has positive effects on domestic income.  

4.5 Overall Results 

In this section we present an overview of the results. We analyze the baseline models (computed 

using a VECM), and the scenarios by applying temporary shocks (impulse-response analysis) 

and permanent shocks in the selected variables. We focus on the effects on the three main 

variables that allow us answer the research questions: trade balance, real exchange rate, and 

domestic income.  

The overall results consist on 1 baseline and 5 scenarios in specification 1 (for each of the 4 

countries), and 1 baseline and 4 scenarios in specification 2 (by country). Our final result has a 

total of 36 scenarios (9 scenarios for each of the 4 countries). These scenarios are briefly 

presented in the next section. 

We condense our shock results observing the sign of three different effects. The first effect (E1) 

concerns the immediate initial effects of a shock. The second effect (E2) observes, from the 

initial effects, if the trajectory increased or decreased on time when reaching the stability point. 

The third effect (E3) is related to the net final effects. These measured effects are illustrated in 

the following figure:  
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Figure 4.2. Example: Shock effects decomposition  

 

This graph illustrates the impact of a shock in a baseline. Axis Y is the percentage effects of 

changes between shock and baseline considering a one standard deviation residual impulse 

(decomposition method). Axis X is time, representing the number of periods after an initial 

shock. In this example, point O is on the origin (the value before the shock). We observe that the 

initial effect E1 (the segment 𝑂𝐴̅̅ ̅̅ ) is positive (𝐸1 > 0). The second effect (E2) is the difference 

between initial and final effects (𝐴𝐵̅̅ ̅̅ ) is negative (𝐸2 < 0). The final net effect (E3) given by the 

segment (𝑂𝐵̅̅ ̅̅ ) is positive (𝐸3 > 0). This representation is used in the next section to interpret our 

results. 

4.5.1 Baselines, Impulse-Response Analysis and Permanent Shocks 

4.5.1.1 Baselines 

The baselines, computed from the VECM, consist in our main representation of the actual model. 

We compute baselines for each of our endogenous variables: Real Exchange Rate 

(𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑), domestic income (𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞), total exports (𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑥), total imports 

( 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑚 ), total investments (𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑖 ), and total consumption ( 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑐 ) in 

specification 1, and trade balance ( 𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑡𝑏 ), RER (𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑟𝑒𝑟_𝑖𝑛𝑑 ), and domestic 
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income (𝑙𝑛𝑐𝑜𝑢𝑛𝑡𝑟𝑦_𝑞) in specification 2. In specification 1, the trade balance is computed from 

the baseline results for exports and imports. Baselines are not scenarios, but a model that fits to 

the data (Actuals) using the characterizations defined in the Johansen Method (Number of Lags, 

type of VEC, and number of Cointegration Equations). 

From the baselines we observe the dynamic evolution of the system, checking if it converges or 

diverges from a long-run equilibrium point/trend. We later discuss, based on our baselines, the 

assumptions of the BPCM, the evolution of its variables, and implications to the Thirlwall 

model. 

4.5.1.2 Impulse-response analysis 

The impulse-response analysis measures the response of our interest variable to a shock on 

another variable of the system (which is called innovation). It deals with non-permanent 

temporary shocks. We are interested in knowing the response of a one-time shock in the system 

adjustment process. This impact affects not only the selected variable but other variables in the 

system as well. 

With the impulse-response analysis we observe not only if a shock has positive or negative 

effects, but also some convergence properties, if the system returns to an equilibrium point or 

not. We assess the stability of many variables of the system, checking some of the research 

questions raised on this article. In our analysis we shock the variables with a one standard 

deviation residual impulse (decomposition method). 

4.5.1.3 Permanent Shocks 

Permanent shocks are the ones repeated for a long period of time. We observe the effects of these 

impacts in some key variables of the system, checking where these consistent movements lead. 

Shocks are applied from 1979 in some selected key variables (scenarios), covering from the “lost 

decade” period in Latin American history (1979) until the end of the commodity boom in 2014. 

The shocks consist in a 0.05 (5%) consistent increases in the intercept of the selected variables. 

The next session shows the actuals, baseline, and scenarios (impulse-response and permanent 

shocks) for each country of the analysis. Countries may show an individual different dynamics 

than others, which makes it eventually hard to generalize some effects. In the following analysis 

we present the overall results and discuss each of the research questions. 
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4.5.2 Trade Balance: baseline and scenarios 

Initially, we observe the outputs of the estimated models by looking at their baselines and how 

they fit the actuals. Then we analyze the temporary and permanent effects of the BPCM related 

main variables on the trade balance current account (variable measured from exports and 

imports). Finally, we discuss the implication of these results to the research question posed in 

section 3 and to the BPCM theory.  

Figure 4.3. Trade balance baseline Argentina 

 

Figure 4.4. Trade balance baseline Brazil 

 

Figure 4.5. Trade balance baseline Colombia 

 

Figure 4.6. Trade balance baseline Mexico 

 

Data source: Penn World Tables 

 

The baselines
22

 show some of the structures of the system, and the directions in which the system 

goes. They also illustrate the stability conditions. We see that Argentina shows an initial 

                                                 
22

 Specification 1 does not have a baseline for the Trade Balance, only for Exports. What we do from here is to 

calculate the effects on the Trade Balance deriving it from its effects on exports and imports. 
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behavior that converges to a value around zero. Argentinean trade balance keeps decreasing on 

time since 1955 until 2014. However, the rate of reduction decreases in both specifications. That 

might indicate either a continuity of the decrease, or a future reversion of this trend.  

In this research we avoid trying to predict the future behavior of the variables, focusing only on 

the current data. What we observe in Argentina is a steady reduction of the trade balance towards 

zero. On the other hand, Mexico shows a cyclical behavior around a positive trend, converging 

towards a trade balance equal to zero. Brazil and Colombia show a much smaller oscillation in 

their trade accounts, especially compared to Mexico. Both countries (Brazil and Colombia) seem 

to converge to the trade balance equilibrium (with a small positive trend). In this specification, 

Brazil is in a far position from the trade balance equilibrium, but it starts moving towards it, until 

reaching it around the 1980’s, stabilizing since them.  

Argentina shows a steady long-run behavior with negative trend in the trade balance. Mexico 

shows a cyclical behavior with positive trend. Brazil and Colombia shows a mild cyclical 

behavior. All of these countries seem to converge to an equilibrium value, where the trade 

account is equal to zero.  

Table 4.10. Impulse Response Analysis – Effects on Trade Balance 
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We look at some impulse-response analysis from the baseline data observing the three 

decomposed effects. We are able to check whether temporary effects can change the equilibrium 

values, as well as if they show a convergent or divergent pattern.  

Table 4.10 consists in three types of effects. The initial effect (E1) measures the initial 

innovation (shock in the variable of interest) impacts on the variables that receive the shock 

(short-run effect). The second effect (E2) is the effect on time, in which direction the effect 

diverges or converges to a higher or smaller value than the initial shock (trajectory). Finally, the 

third effect (E3) shows the trajectory and whether the new equilibrium value is higher or smaller 

than the initial value (long-run effect). 

Figure 4.7. Impulse-response: effects of 

depreciation on the trade balance (spec 1) 

Figure 4.8. Impulse-response: effects of 

depreciation on trade balance (spec 2) 

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 0 ↑ ↑ ↑ RER (Devaluation) 6 0 0 0 0

Exports 2 ↑ ↑ ↑ ↑ Trade Balance 7 ↑ ↑ ↑ ↑

GDP 3 0 0 0 0 GDP 8 0 0 0 0

Investments 4 0 0 0 0 0 0 0 0

Foreign Income 5 ↓ ↑ ↓ ↓ Foreign Income 9 ↑ 0 ↑ 0

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↑ ↓ RER (Devaluation) 6 ↑ ↑ ↑ ↓

Exports 2 ↓ ↓ ↓ ↓ Trade Balance 7 ↓ ↓ ↓ ↓

GDP 3 ↑ ↓ ↓ ↑ GDP 8 ↓ ↑ ↓ ↑

Investments 4 ↓ ↑ ↓ ↑

Foreign Income 5 ↑ ↓ ↑ ↑ Foreign Income 9 ↓ ↑ ↓ ↑

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↑ ↓ RER (Devaluation) 6 ↑ ↑ ↑ ↓

Exports 2 ↑ ↑ ↑ ↑ Trade Balance 7 ↑ ↑ ↓ ↑

GDP 3 ↑ ↓ ↓ ↑ GDP 8 ↓ ↑ ↓ ↑

Investments 4 ↓ ↑ ↓ ↑

Foreign Income 5 ↓ ↑ ↑ ↓ Foreign Income 9 ↑ ↓ ↑ ↓

E1 - Initial Effects on the Trade Balance

Specification 1 Specification 2

E2 - Effects on time on Trade Balance

Specification 1 Specification 2

E3 - Net Effects on Trade Balance

Specification 1 Specification 2
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Data source: Penn World Tables 

 

 

Data source: Penn World Tables 

The RER shocks represent a temporary depreciation (impulse) in the domestic currency 

(scenarios 1 and 6). This shock has a positive effect on Trade Balance (TB) in specification 1 for 

Brazil, Colombia, and Mexico (𝐸1 > 0), but no initial effect in Argentina. The RER has no 

initial trade balance effect in any of the four countries for specification 2 (𝐸1 = 0). The effects 

on time are positive in both scenarios for Brazil and Argentina (𝐸2 > 0). For Colombia, RER 

depreciation effect is positive in specification 2, but neutral in specification 1. The net effect is 

positive (𝐸3 > 0) for all countries but Mexico, which shows a negative LR effect in both 

specifications. 

Figure 4.9. Impulse response: effects of a rise in 

exports on the trade balance (specification 1) 

 

Data source: Penn World Tables 

Figure 4.10. Impulse response: effects of a 

rise in TB on the TB (specification 2) 

 

Data source: Penn World Tables 
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We have two different ways to see the foreign effects on the trade depending on how we 

specified the models. In specification 1 we are able to observe the effect of export shocks on the 

trade balance. In specification 2, as there is no exports variable, we check how trade balance 

shocks affect itself in the long-run.  

In specification 1, export effects on the trade balance are initially positive in all models (𝐸1 >

0). In a second moment the trade balance reduces itself from the initial shock (𝐸2 < 0) in all 

cases but Brazil. The new equilibrium values are nonetheless in a higher magnitude than they 

were before the shocks (𝐸3 > 0) for all countries.  

In specification 2 we see the effects of trade balance on the trade balance. As a tautology, the 

initial effect is always positive in every case (𝐸1 > 0). All countries show a decrease from the 

initial shock (𝐸2 < 0) but a small positive long-run effect (𝐸3 > 0), returning to a point that is 

very close to zero (no LR effect), so we observe a convergence pattern here.  

 

 

 

 

Figure 4.11. Impulse-Response: rise in GDP 

effects on the trade balance (specification 1) 

 

Data source: Penn World Tables 

Figure 4.12. Impulse-Response: rise in GDP 

effects on the trade balance (specification 2) 

 

Data source: Penn World Tables 
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For both specifications, a positive GDP growth shock results in no changes in the TB initial 

value (𝐸1 = 0). In both cases, Mexico has a positive time effect and net value (𝐸2 > 0 and 

𝐸3 > 0), while Colombia has a negative effect (𝐸2 < 0 and 𝐸3 < 0). Brazil shows a negative 

trajectory on specification 1, while it starts negative but turns positive on specification 2. 

Argentina, on the contrary, has a positive E2 and E3 effect in specification 1, but negative on 

specification 2. 

Figure 4.13. Impulse-response: Investment effects on the trade balance (Specification 1) 

 

Data source: Penn World Tables 

 

The effects of investments on trade balance are available only for specification 1. There is no 

investment in specification 2. An initial investment increase has no effect in all cases (𝐸1 = 0). 

The continuous effects of economic shocks in investments are positive in the long-run only for 

Brazil and Mexico (𝐸2 > 0 and 𝐸3 > 0). Investment has negative impacts on Trade Balance for 

Argentina and Colombia (𝐸2 < 0 and 𝐸3 < 0).  

Figure 4.14. Impulse-Response: rise in foreign 

growth impacts on trade balance (spec. 1) 

Figure 4.15. Impulse-Response: rise in foreign 

growth impacts on trade balance (spec. 1) 
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Data source: Penn World Tables 

 

Data source: Penn World Tables 

 

In terms of the impulse-response of the foreign income effects on trade balance, we see 

interesting results. On average the effects on the long-run (𝐸3) all converge to values which are 

close to zero in both bases. In specification 2, The initial effects are positive for Argentina and 

Colombia (𝐸1 > 0) but negative for Brazil and Mexico (𝐸1 < 0), but the ones with smaller 

initial effects are the ones with biggest growth until reaching a steady state very close to zero. 

Foreign growth is absorbed and shows no long-run impacts on the trade balance. 
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Table 4.11 – Permanent Effects on Trade Balance 

 

The permanent effects occur after a specific selected period and consist on continually shocking 

one specific variable to observe its continuous effects on others. In this case we apply a shock of 

5% magnitude for every year after 1979. Here we observe the shock effects on the trade balance 

(Table 4.11). 

Scenarios 1 and 6 (RER) show how the real exchange rate affects trade balance. In scenario 1 

(specification 1), constant depreciations have a positive impact on the trade balance in Brazil, 

Argentina and Mexico, while it has a negative effect in Colombia. In specification 2 (scenario 5), 

the RER effects turn positive to Colombia and negative to Mexico. In scenario 2 (export effects), 

export have a positive effect on the trade balance in all cases. This was initially expected, 

considering that an initial growth effect on exports does not result in higher growth of imports, 

the same positive result is seen for scenario 7, which shows the trade balance effects in 

specification 2.  

PERMANENT EFFECT

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↓ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↑

Exports 2 ↑ ↑ ↑ ↑ Trade Balance 7 ↑ ↑ ↑ ↑

GDP 3 ↑ ↓ ↓ ↑ GDP 8 ↓ ↓ ↑ ↓

Investments 4 ↓ ↑ ↓ ↑

Foreign Income 5 ↑ ↓ ↓ ↓ Foreign Income 9 ↑ ↓ ↑ ↓

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↓ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↓

Exports 2 ↑ ↑ ↑ ↑ Trade Balance 7 ↓ ↑ ↑ ↑

GDP 3 ↑ ↓ ↓ ↑ GDP 8 ↓ ↓ ↓ ↑

Investments 4 ↓ ↑ ↓ ↑

Foreign Income 5 ↓ ↑ ↓ ↓ Foreign Income 9 ↑ ↓ ↑ ↓

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↓ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↓

Exports 2 ↑ ↑ ↑ ↑ Trade Balance 7 ↑ ↑ ↑ ↑

GDP 3 ↑ ↓ ↓ ↑ GDP 8 ↓ ↓ ↓ ↑

Investments 4 ↓ ↑ ↓ ↑

Foreign Income 5 ↓ ↓ ↓ ↓ Foreign Income 9 ↑ ↓ ↑ ↓

E1 - Initial Effects on Trade Balance

Specification 1 Specification 2

Specification 1 Specification 2

E3 - Net Effects on Trade Balance

Specification 1 Specification 2

E2 - Effects on time on Trade Balance
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For scenario 3 (GDP effects) domestic growth affects positively TB in Argentina and Mexico, 

but negatively Brazil and Colombia. In specification 2 (scenario 8), GDP has a negative net 

effect (E3) in the TB of all countries but Mexico. Shocks increasing investment (scenario 4) 

result in mixed effects. For Brazil and Mexico, investment has a positive net effect on the trade 

balance, while it results in negative net effects for Argentina and Colombia. 

Foreign income effects (scenarios 5 and 9) have a negative impact on the trade balance of all 

countries in specification 1. In specification 2, It has a positive impact for Argentina and 

Colombia, but negative for Brazil and Mexico.  

4.5.2.1 Real exchange rate effects 

The real exchange rate changes are part of the price effects discussed on the BPCM. It is 

expected from the standard BPCM theory that this value should show zero growth in the long-

run.  

Figure 4.16. RER Baseline Argentina 

 

Data source: Penn World Tables 

Figure 4.17. RER Baseline Brazil 

 

Data source: Penn World Tables 
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Figure 4.18. RER Baseline Colombia 

 

Data source: Penn World Tables 

Figure 4.19. RER Baseline Mexico 

 

Data source: Penn World Tables 

 

Table 4.12. Impulse Response Analysis – Effects on the Real Exchange Rate 
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Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↑ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↑

Exports 2 0 0 0 0 Trade Balance 7 ↑ 0 0 0

GDP 3 0 0 0 0 GDP 8 0 0 0 0

Investments 4 0 0 0 0

Foreign Income 5 ↓ ↑ ↓ ↓ Foreign Income 9 ↓ ↓ ↓ ↑

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↓ ↓ ↓ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↓

Exports 2 ↑ ↓ ↓ ↑ Trade Balance 7 ↓ ↓ ↑ ↓

GDP 3 ↓ ↓ ↓ ↓ GDP 8 ↓ ↓ ↓ ↑

Investments 4 ↑ ↓ ↓ ↑

Foreign Income 5 ↑ ↓ ↑ ↑ Foreign Income 9 ↑ ↓ ↓ ↓

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↑ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↑

Exports 2 ↑ ↓ ↓ ↑ Trade Balance 7 ↓ ↓ ↑ ↓

GDP 3 ↓ ↓ ↓ ↓ GDP 8 ↓ ↓ ↓ ↑

Investments 4 ↑ ↓ ↓ ↑

Foreign Income 5 ↓ ↓ ↓ ↑ Foreign Income 9 ↓ ↓ ↓ ↓

E1 - Initial effects on Real Exchange Rate

Specification 1 Specification 2

E2 - Effects on time on Real Exchange Rate

Specification 1 Specification 2

E3 - Net Effects on Real Exchange Rate

Specification 1 Specification 2
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Observing the impulse-response of some selected variables on the RER, we can see which 

variables affect the price adjustments of the system. 

Figure 4.20. Impulse response: effects of a 

depreciation on the RER (Specification 1) 

 
Data source: Penn World Tables 

Figure 4.21. Impulse-response: effects of a 

depreciation on RER (Specification 2) 

 
Data source: Penn World Tables 

As a tautology, the effect of a real exchange rate shock on itself has a positive initial effect on the 

RER (𝐸1 > 0). In time it evolves a little bit different depending on each country. For Argentina, 

Brazil and Colombia, depreciation results in a new equilibrium smaller than the initial shock 

(𝐸2 < 0). In all cases though, currency depreciation results in increase in the RER in the long-

run (𝐸3 > 0). 

Figure 4.22. Impulse-response: rise in exports 

effects on the RER (specification 1) 

 

Data source: Penn World Tables 

Figure 4.23. Impulse-response: rise in trade 

balance effects on the RER (specification 2) 

 

Data source: Penn World Tables 
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In terms of the export effects on the RER in specification 1, we see no initial effect (𝐸1 = 0), but 

on time we see that Argentina and Mexico reach a higher value than the one in the initial 

condition (𝐸2 > 0 and 𝐸3 > 0). Brazil and Colombia, however, reach a long-run equilibrium in 

a smaller value (𝐸2 < 0 and 𝐸3 < 0) than the original value. Mexico oscillates, having its net 

effects coming to a value close to zero. In specification 2 we see the effects trade balance change 

on the Real Exchange Rate. The effects are initially positive for Argentina (𝐸1 > 0) but zero for 

all other countries (𝐸1 = 0). The new equilibrium value for Colombia is positive (𝐸3 > 0) but 

the net effect is negative for Argentina, Brazil and Mexico. 

Figure 4.24. Impulse-response: rise of GDP 

effects on the RER (Specification 1) 

 

Data source: Penn World Tables 

Figure 4.25. Impulse-response: rise of GDP 

effects on the RER (Specification 2) 

 

Data source: Penn World Tables 

 

In terms of GDP effects on the RER we see no initial effect in both specifications (𝐸1 < 0), 

meaning that the time effects are always equal to the net effects (𝐸2 = 𝐸3). The time and net 

effects are negative for all countries in specification 1 and 2 (𝐸2 < 0 and 𝐸3 < 0), the only 

exception is being positive for Mexico in specification 2. This means that GDP growth for 

almost all cases results in a real appreciation of domestic currency.  
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Figure 4.26. Impulse-Response: rise of investment effects on the RER (specification 1) 

 

Data source: Penn World Tables 

 

The investment effects on the RER show a distinct behavior than GDP. Investment can be only 

discussed for specification 1. Initially, it has no effect ( 𝐸1 = 0 ) for all cases. A rise in 

investments results in a higher RER value (depreciation) in Argentina, Brazil and Mexico 

(𝐸2 > 0 and 𝐸3 > 0), with Brazil oscillating back to the origin. For Colombia we see a negative 

impact of investment in the RER (appreciating it) (negative 𝐸2 and 𝐸3). 

Figure 4.27. Impulse-response: rise of foreign 

income in RER (spec. 1) 

 

Data source: Penn World Tables 

Figure 4.28. Impulse-response: rise of foreign 

income in RER (spec. 2) 

 

Data source: Penn World Tables 

 

The effects of foreign income on the RER are mixed. The initial effect depreciates currency in 
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Mexico in specification 1 (𝐸1 < 0). For all countries in specification 1 the values converge to 

zero (which shows stability on that). For specification 2, the initial effect in Argentina, Brazil 

and Colombia is negative (𝐸1 < 0), while for Mexico it is positive. The time effects is only 

positive in Argentina (𝐸2 > 0 ), being negative for the other countries. The final effect is 

negative in all countries (𝐸3 < 0). 

Table 4.13. Permanent effects on the Real Exchange Rate 

 

Table 4.13 shows the permanent effects of our selected shocked variables on relative prices (real 

exchange rate). Depreciations of the RER have positive long-run effects on the RER for Brazil 

and Colombia (final depreciation), and negative (appreciation) for Argentina and Mexico 

(scenarios 1 and 6). A rise in exports (scenario 2 – specification 1) has negative effects 

(appreciation) on the RER for Brazil, but positive effects (depreciation) for the other three 

countries. A trade balance increase (scenario 7 – specification 2) has positive effects in the RER 

for all countries. GDP increases have a positive effect on the RER in all countries and cases. 

Investments (scenario 4) also show a positive effect on the RER in all countries. On the other 

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↓ ↑ ↑ ↓ RER (Devaluation) 6 ↓ ↑ ↑ ↓

Exports 2 ↑ ↑ ↑ ↑ Trade Balance 7 ↑ ↑ ↑ ↑

GDP 3 ↑ ↑ ↑ ↑ GDP 8 ↑ ↑ ↑ ↑

Investments 4 ↑ ↓ ↑ ↑

Foreign Income 5 ↓ ↑ ↑ ↑ Foreign Income 9 ↓ ↓ ↓ ↑

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↓ ↑ ↑ ↓ RER (Devaluation) 6 ↓ ↑ ↑ ↓

Exports 2 ↑ ↓ ↑ ↑ Trade Balance 7 ↑ ↑ ↑ ↑

GDP 3 ↑ ↑ ↑ ↑ GDP 8 ↑ ↑ ↑ ↑

Investments 4 ↑ ↑ ↑ ↑

Foreign Income 5 ↓ ↓ ↓ ↓ Foreign Income 9 ↓ ↓ ↓ ↓

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↓ ↑ ↑ ↓ RER (Devaluation) 6 ↓ ↑ ↑ ↓

Exports 2 ↑ ↓ ↑ ↑ Trade Balance 7 ↑ ↑ ↑ ↑

GDP 3 ↑ ↑ ↑ ↑ GDP 8 ↑ ↑ ↑ ↑

Investments 4 ↑ ↑ ↑ ↑

Foreign Income 5 ↓ ↓ ↓ ↓ Foreign Income 9 ↓ ↓ ↓ ↓

Specification 2

E1 - Initial effects on Real Exchange Rate

Specification 1

E2 - Effects on time on Real Exchange Rate

Specification 1 Specification 2

E3 - Net Effects on Real Exchange Rate

Specification 1 Specification 2
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hand, foreign income increases has always negative effects on the RER, appreciating the 

currency.  

4.5.2.2 Domestic Income Effects 

This section presents the baselines for domestic income, as well as the impulse response, and the 

permanent effects of the selected economic shocks on domestic income. When looking at the 

effects of currency depreciation, income elasticity shocks (exports), and foreign income shocks 

in domestic GDP, it is possible to discuss important aspects of the BPCM. 

Figure 4.29. Baseline: GDP - Argentina 

 
Data source: Penn World Tables 

 

Figure 4.30. Baseline GDP - Brazil  

 
Data source: Penn World Tables 

 

Figure 4.31. Baseline GDP - Colombia 

 
Data source: Penn World Tables 

Figure 4.32. Baseline GDP - Mexico 

 
Data source: Penn World Tables 
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Table 4.14. Impulse Response Analysis – Effects on Domestic Income 

 

Figure 4.33. Impulse-response: effects of 

depreciation on domestic income (specification 

1) 

 

Data source: Penn World Tables 

Figure 4.34. Impulse-response: effects of 

depreciation on domestic income (specification 

2) 

 

Data source: Penn World Tables 

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 0 0 0 0 RER (Devaluation) 6 ↓ 0 0 0

Exports 2 0 0 0 0 Trade Balance 7 ↓ 0 0 0

GDP 3 ↑ ↑ ↑ ↑ GDP 8 ↑ ↑ ↑ ↑

Investments 4 0 0 0 0

Foreign Income 5 ↓ ↑ ↑ ↑ Foreign Income 9 ↑ ↓ ↓ ↓

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↓ ↑ ↑ ↓ RER (Devaluation) 6 ↓ ↑ ↑ ↓

Exports 2 ↑ ↓ ↑ ↑ Trade Balance 7 ↑ ↑ ↑ ↑

GDP 3 ↓ ↑ ↑ ↓ GDP 8 ↑ ↑ ↑ ↑

Investments 4 ↑ ↑ ↑ ↑

Foreign Income 5 ↑ ↓ ↓ ↓ Foreign Income 9 ↓ ↑ ↑ ↑

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↓ ↑ ↑ ↓ RER (Devaluation) 6 ↓ ↑ ↑ ↓

Exports 2 ↑ ↓ ↑ ↑ Trade Balance 7 ↓ ↑ ↑ ↑

GDP 3 ↑ ↑ ↑ ↑ GDP 8 ↑ ↑ ↑ ↑

Investments 4 ↑ ↑ ↑ ↑

Foreign Income 5 ↓ ↓ ↓ ↓ Foreign Income 9 ↑ ↓ ↓ ↑

E1 - Initial Effects on Domestic Income

Specification 1 Specification 2

E2 - Effects on time on Domestic Income

Specification 1 Specification 2

E3 - Net Effects on Domestic Income

Specification 1 Specification 2
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The effects of RER on domestic income have zero initial effect for all countries (𝐸1 = 0) for 

both specifications. The only exception is Argentina in specification 2 (negative effects). The net 

effects are positive for Brazil and Colombia and negative for Mexico for both specifications. In 

Argentina it is close to zero in specification 1, but negative in specification2. 

Figure 4.35. Impulse-response: effects of 

exports on domestic income (specification 1) 

 

Data source: Penn World Tables 

Figure 4.36. Impulse-response: effects of trade 

balance on domestic income (specification 2) 

 

Data source: Penn World Tables 

Export effects on domestic income (specification 1) show no initial effect (𝐸1 = 0). In terms of 

long-run effects, Mexico and Colombia show that exports increase the equilibrium rate of 

domestic income (𝐸2 and 𝐸3 are positive), but it decreases in the case of Brazil (after an initial 

increase). In Argentina there is no effect (𝐸1 = 𝐸2 = 𝐸3 = 0). 

For specification 2, a positive shock on the trade balance has an initial negative impact on 

domestic income only in Argentina (𝐸1 < 0), and no effect in the other countries (𝐸1 = 0). It 

grows after the initial negative effect for all countries (𝐸2 > 0). The net effective is positive for 

Brazil, Colombia and Mexico (𝐸3 > 0), but negative for Argentina. 

Figure 4.37. Impulse-response: effects of GDP 

on domestic Income (specification 1) 

Figure 4.38. Impulse-response: effect of GDP 

on domestic income (specification 2) 
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Data source: Penn World Tables 

 
Data source: Penn World Tables 

 

As a tautology, GDP increases result in a positive initial shock to domestic income (𝐸1 > 0) in 

all countries for both specifications. In specification 1, the trajectory goes downward from the 

initial shock for Argentina (very small effect) and Mexico (𝐸2 < 0), being positive for Brazil 

and Colombia (𝐸2 > 0). The adjustment goes upward in all cases in specification 2 (𝐸2 > 0). 

The net effects are positive for all countries in all cases (𝐸3 > 0).  

Figure 4.39. Impulse-response: effects of investment on domestic income (specification 1) 

 
Data source: Penn World Tables 

 

From our specification 1 results, the initial effects of investment in domestic income are zero 

(𝐸1 = 0). Investment has a positive effect in time and a net positive effect for all countries 

(𝐸2 > 0 and 𝐸3 > 0). It has a small effect for Argentina. It also oscillates in the case of Brazil.  

Figure 4.40. Impulse-Response: rise foreign 

growth impacts on domestic income (spec. 1) 

Figure 4.41. Impulse-Response: rise foreign 

growth impacts on domestic income (spec. 2) 
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Data source: Penn World Tables 

 

Data source: Penn World Tables 

 

The impulse-response analysis of a positive foreign income shock on domestic income shows 

some interesting pattern. In specification 1, for all countries the final effects of a rise in foreign 

income is negative in the long-run (𝐸3 < 0) . The initial effects for Brazil, Colombia, and 

Mexico is positive in specification 1 but negative in specification 2, while for Argentina it is the 

opposite, negative in specification 1, but positive on specification 2. In specification 2 the model 

seems to converge, as the shocks for all countries move toward zero (condition after the initial 

shock) (𝐸3 ≈ 0).  
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Table 4.15. Permanent Effects in Domestic Income 

 

The permanent shocks effects of selected variables on domestic income (economic growth) show 

some interesting results. First, an undervaluation (which is only temporarily possible) shows 

positive effects on growth for all four countries ( 𝐸1 > 0, 𝐸2 > 0  and 𝐸3 > 0 ) in both 

specifications. 

In terms of an increase in exports (scenario 2 - specification), it has an initial positive effect on 

growth in Argentina, but negative in the other countries for specification 1. The final effect 

however is also positive for Mexico (besides Argentina), being negative for Brazil and 

Colombia. For specification 2, increases in the trade balance show negative impacts on domestic 

growth for Argentina, Brazil and Mexico, being positive only for Colombia (for both initial and 

net effects). Investments have positive effects for Argentina, Brazil and Mexico (𝐸3 > 0), but 

negative ones (𝐸3 < 0) for Colombia. 

In opposition to what we expected, foreign income increases (scenarios 5 and 9) have negative 

effects in all countries (𝐸3 < 0).  The only exception is Argentina for specification 2 (𝐸3 > 0).  

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↑ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↑

Exports 2 ↑ ↓ ↓ ↓ Trade Balance 7 ↓ ↓ ↑ ↓

GDP 3 ↓ ↓ ↓ ↓ GDP 8 ↓ ↓ ↓ ↓

Investments 4 ↑ ↑ ↓ ↑

Foreign Income 5 ↓ ↑ ↓ ↓ Foreign Income 9 ↑ ↓ ↓ ↓

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↑ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↑

Exports 2 ↑ ↓ ↓ ↑ Trade Balance 7 ↓ ↓ ↑ ↓

GDP 3 ↓ ↓ ↓ ↓ GDP 8 ↓ ↓ ↓ ↑

Investments 4 ↑ ↑ ↓ ↑

Foreign Income 5 ↓ ↓ ↓ ↓ Foreign Income 9 ↑ ↓ ↓ ↓

Sc Arg Bra Col Mex Sc Arg Bra Col Mex

RER (Devaluation) 1 ↑ ↑ ↑ ↑ RER (Devaluation) 6 ↑ ↑ ↑ ↑

Exports 2 ↑ ↓ ↓ ↑ Trade Balance 7 ↓ ↓ ↑ ↓

GDP 3 ↓ ↓ ↓ ↓ GDP 8 ↓ ↓ ↓ ↑

Investments 4 ↑ ↑ ↓ ↑

Foreign Income 5 ↓ ↓ ↓ ↓ Foreign Income 9 ↑ ↓ ↓ ↓

E1 - Initial Effects on Domestic Income

Specification 1 Specification 2

E2 - Effects on time on Domestic Income

Specification 1 Specification 2

E3 - Net Effects on Domestic Income

Specification 1 Specification 2
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This section presented the overall results for our model estimations, the impulse-response 

analysis and the permanent shocks. We focused on the impacts on our three interest variables – 

trade balance, real exchange rate, and domestic income. As mentioned before, we are not 

focusing our analysis on the causes why the selected countries present different results, but on 

the research questions presented in the previous sections. The next session analyzes the results to 

discuss the research questions raised on section 3, challenging the empirical robustness of the 

BPCM assumptions.   

4.6 Discussion of the Research Questions 

Answer to Research Question 1. Do countries show a trade balance equilibrium in the long-

run? How to re-balance the TB to equilibrium? 

We analyze the baselines in Figures 4.3 – 4.6 to answer the first part of this research question. 

Interestingly, all the countries we observe are converging in levels towards a stable trade balance 

(convergence to a level close to zero). This goes in accordance to McCombie & Thirlwall 

(1994)’s argument of stable equilibrium. This convergence may take periods to happen, so we 

observe a persistency of foreign deficit/surpluses for several years, which does not invalidate the 

Thirlwall model, as already defended by McCombie (2012).  

Based on McCombie (2012), the equilibrium between import and export long-run growth rates is 

the main assumption of the Thirlwall model that should be tested. This can be empirically 

observed by looking at the slope of the trade balance baseline curve. The baseline model shows 

some mixed results in this regard. Taking the case of Argentina, its adjustment process follows a 

seemingly negative sloped curve. This means that imports are systematically growing more than 

exports to the direction in which the trade balance is equal to zero. Mexico, on the other hand, 

shows fluctuations around a positively sloped curve, which means that exports are, on average, 

systematically growing more than imports. Brazil and Colombia oscillate around the value to 

which trade balance is equal to zero. 

Are these non-flat slopes part of a long-run adjustment process of convergence to a gravitational 

point? Or are they part of a structural imbalance in the current account? Depending on the 

answer we have different implications for the BPCM theory. In this sense we go back to the three 

concepts of the long run based on Carvalho (1984) raised in the introduction of this article. If the 
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trajectory is part of an adjustment process, it does not create any problems to the BPCM theory. 

On the other hand, if there is enough evidence of a structural imbalance, this challenges one of 

the main assumptions of the Thirlwall model, which has the power to de-construct the procedure 

that leads to the Thirlwall Law. Our intention is not to argue against the model, neither to offer 

any alternative to it, but to challenge its robustness in empirical terms. The argument behind 

resides in the fact that the BPCM would benefit for more empirical studies testing its 

assumptions, which could strengthen its results, and open space for other types of expansions, 

especially regarding the different perspective on the idea of long-run. 

In the case of a structural imbalance in the trade balance and on the LR equilibrium, a way to 

resolve it is by shocking exports. If a rise in exports or a reduction in imports changes the long-

run growth rate, then it could be used as an adjustment mechanism to reestablish the trade 

balance equilibrium.  

When looking at the effects of export shocks on trade balance, we see that exogenous positive 

export shock raises the trade balance in every case, but the result of the positive initial shock is 

reduced on time. Nevertheless, the net final effect is positive on the trade balance equilibrium. 

Considering the impacts of exports on GDP, there are no initial effects of a rise in exports on 

GDP growth for any of the observed countries using the impulse-response function. There are 

final positive effects in Argentina, Colombia and Mexico, but negative in Brazil. On the 

permanent effects, Argentina and Mexico show positive effects. While Brazil and Colombia 

show a negative effect.  

The expected result of a positive relationship between exports and domestic growth is only valid 

for Argentina and Mexico. For these countries, exports shocks raise the long-run equilibrium rate 

- exports have positive effects on trade balance, creating demand. However for Brazil and 

Colombia (permanent effects) a rise in exports has negative effect on growth, which is probably 

caused by the also negative effect of a rise of exports in the RER, counterbalancing the demand 

increase with a reduction in the international purchasing power. The use of an increase in exports 

to restore the trade balance equilibrium then may result in negative effects on domestic GDP. 

We can also observe if investments could work as a stabilization mechanism. Temporary 

increases in investments in all cases result in increases in domestic income, while permanent 
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effects have only negative effects in Colombia. In terms of trade balance, temporary and 

permanent investment effects have negative effects in Argentina and Colombia, but positive in 

Brazil and Mexico. This states that investments can stabilize the trade balance when reduced in 

these last two countries. Investment growth can positively change the equilibrium growth in the 

LR, at the cost of generating deficits in the trade account.  

An adjustment in the trade balance through a rise in exports or reduction in investments may re-

establish the equilibrium in the long-run trade balance. In Brazil and Mexico, this adjustment 

comes at the cost of reduction in growth rates. In one hand, it goes against our expectations in 

which exports generate demand and raise growth. On the other hand, it goes in line to what has 

been empirically observed in these countries during the 80’s crisis – in which a structural trade 

imbalance resulted in the need for an export positive shock, at the cost a low economic growth 

recessive policy during the “lost decade” (Bertola & Ocampo, 2012). 

Answer to the Research Question 2: Do price effects (RER shocks) affect the long-run 

equilibrium rate of GDP growth? 

All countries observed in the analysis converge to a RER level close to 0.5 - 0.7 when looking at 

the baseline. However, in this convergence process the slopes of the RER curves differ by 

country. Mexico starts in a depreciated RER value and advances in appreciating the currency in a 

negatively sloped curve (specially for specification 2). Argentina, on the other hand, follows a 

completely opposite direction, starting from an overvalued RER, systematically depreciating it, 

showing a positively sloped curve. Brazil and Colombia show an approach towards a stable 

horizontal line (with Brazil showing a small decrease). 

Are these Real Exchange Rate movements really part of a convergence process to the long-run, 

or are they part of a structural imbalance, in which price levels do not stabilize? If the latter is 

true, we enter in a theoretical conundrum in which quantity (GDP growth) is not the only 

possible adjustment to external sector imbalances in the long-run (Rodrik, 2008). This is a 

central aspect of the Thirlwall Law: because of the price stability assumption, the ratio between 

income elasticity of exports and imports define the limits to domestic economic growth. If price 

effects (RER, terms of trade) do play a role, we leave the Keynesian world of the BPCM 

(Blecker, 2016) and enter a gray area, in intersection with the neoclassical world. In the 
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neoclassical world the short-run price adjustments are the main mechanisms for economies reach 

the equilibrium, and as in Krugman (1989), growth is supply-side dominated. 

As above discussed, the central argument of the BPCM is that price effects are negligible in the 

long-run, do not affecting the growth rate compatible with stability in the balance of payments. 

This can be observed when looking at the effects of temporary and permanent RER shocks on 

domestic income’s long-run growth.  

When applying an impulse-response of RER (currency real depreciation) on GDP, it results in an 

income reduction for both short- and long-run for Argentina and Mexico. Following a Kaleckian 

wage-led interpretation (Bhaduri & Marglin, 1990; Stockhammer & Onaran, 2013), a real 

depreciation in the short-run reduces purchasing power, resulting in smaller domestic income. In 

terms of permanent shock effects, depreciations have positive effects which could be either (1) 

related to the fact that an exchange rate undervaluation increases exports and reduces imports, 

resulting in a demand increase, or (2) to the fact that a devaluated exchange rate raises 

competitiveness, and stimulates growth in an export-led growth model. 

The results above affects two strands of literature related to the BPCM: 

1) The traditional BPCM literature (McCombie & Thirlwall, 1994). Based on the main 

assumptions of the Thirlwall model, price effects do not affect long-run economic 

growth. However, we can empirically observe this contractionary effect of RER 

devaluations by looking at the impulse-response analysis. We were expecting that the 

effects would affect only short-run. Nevertheless, these changes occur on both time 

scopes. 

2) The New Developmentalist school (Bresser-Pereira et al., 2014; Oreiro, 2016), a 

tributary of the Thirlwall model. It defends that, in the long-run, a depreciated 

exchange rate leads to a situation in which, by distinct mechanisms, it is possible to 

reach higher growth rates. When looking at the permanent effects of RER on growth, 

we can observe these exact results.
23

 

                                                 
23

 Ribeiro, McCombie, & Lima (2016) also discuss the case in which the real exchange rate can have negative 

impacts on GDP growth in the long-run inside a BPCM framework. 
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This result lets us to questions the main assumption of the Thirlwall model. If prices effects can 

work as an adjustment mechanism, we cannot directly define the equilibrium GDP growth rate 

compatible to external sector constraints. In this scenario, a country can grow in the long run at 

any rate if there are price effect mechanisms that allow it. If we accept this stylized fact, we find 

two alternatives. The first is to accept the neoclassical critiques to the Thirlwall model 

(Krugman, 1989; Rodrik, 2008), in which growth is supply-side dominated and given by a 

natural growth rate. The second is to expand the model to capture the short-term effects of terms 

of trade and financial flows on the long-run economic growth, as tried by Moreno-Brid (1998), 

Dutt (2002), Setterfield (2011), and Cimoli, Lima & Porcile (2016). 

Again, our critique is directly related to how we conceptualize long-run. If we accept the long-

run as an equilibrium point to which assumptions such as zero growth in RER are valid, we 

analyze it in one specific way. But we can also perceive the long run as a convergence 

gravitational point to which the variables move (or oscillate) around, or as a succession of short-

runs during a long amount of time (Robinson, 1971).  

The main point here does not only concern definitions but also the relationship between the 

theoretical idea and the empirics of the estimated model. In the VECM we observe the presence 

of short- and long- run relations. We assume that the long run in theoretical and in empirical 

terms coincide in the VECM. This can be theoretically challenged, which again opens a space to 

question whether the concepts of short- and long-run match in theoretical and empirical terms.     

Answer to Research Question 3: Do increases in foreign income result in higher 

economic growth? 

Foreign income shocks can affect the whole dynamics of the economic system. It is a central 

variable in the Thirlwall Law, defining the growth rate of domestic GDP compatible with BP 

constraints. We consider foreign income as an exogenous variable in our analysis. The US GDP 

would be rarely affected by trade balance changes in Argentina or Brazil, or by investments 

shocks in Colombia and Mexico. The opposite is not true, as the US GDP is expected to have a 

relevant impact in its neighboring Latin American countries. Initially, our expectation is that 

foreign shocks would result in increases in domestic growth, especially in the long-run. As stated 

by the Thirlwall law, domestic growth in the long-run depends on the relationship between 
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income elasticities (both positive) times foreign income. If foreign income increases, long-run 

growth should increase. 

However, when looking at the permanent shocks results, we get opposite outcomes as expected. 

We bring Figure 4.42 and Figure 4.43 to highlight this effect. Foreign income reduces domestic 

income all countries (it only increases the GDP). This is true for both specifications.  

 

Figure 4.42. Effects of Permanent Foreign 

Growth shocks on Domestic Growth. 1950-

2014 (Specification 1) 

 

Data source: Penn World Tables 

 

Figure 4.43. Effects of Permanent Foreign 

Growth shocks on Domestic Growth. 1950-

2014 (Specification 2) 

 

Data source: Penn World Tables 

 

Initially, in specification 1, foreign growth has positive effects on domestic growth for all 

countries. However, it starts decreasing on time when shocks are permanent. The short-run effect 

can be positive, but the long-run are negative, and keep decreasing.  For specification 2 it already 

starts decreasing since the first impact. 

The implications of this outcome for the BPCM theory has already been discussed in the 

literature by Razmi (2016). The author showed that, when included domestic capital 

accumulation and controlled for endogeneity, foreign income has insignificant effects on 

domestic income. These results can be negative when looking at their correlation for some 

countries. 
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Evidence around the role of foreign income on domestic GDP are still mixed, and the debate is 

still open, but our results clearly indicate that permanent increases in foreign income result in a 

decrease in domestic income for all countries. In terms of the impacts on the Thirlwall law, if we 

accept the law, these results indicate that the income elasticity ratio between exports and imports 

have a negative value, which does not make much sense in economic terms. An income increase 

will most certainly result in an increase in imports. In terms of exports, foreign growth may 

reduce domestic growth if income elasticity of exports shows a negative value, which can be 

caused by an exchange rate appreciation. However, this last case would affect the other 

assumption of the BPCM, in which prices would not be able to keep their long-run stability. This 

debate opens a large space to debate the causes of this negative relationship between foreign 

income and domestic income.  

 

As already mentioned, these debates are not aimed at attacking or disproving the Thirlwall 

model, but to challenge it empirically in order to open the debate for new expansions that take 

into account these results, reinforcing the relevance of the model. The BPCM is a powerful and 

relevant framework to tackle the issue of uneven development, explaining why countries differ in 

terms of their growth rates in a demand-side perspective. We open the debate to other possible 

explanations, bringing elements related to the productive structure, mark-up, income distribution, 

among others. Topics modelled by authors from the Structuralist literature, such as Botta (2009); 

Blecker (2013), Cimoli & Porcile (2010), (2014), Porcile & Spinola (2018), among others. 

4.7 Conclusion 

In this research we discussed some of the main assumptions behind the BPCM. Our objective, 

far from challenging the model in order to question its validity, is to improve the debate behind 

this important growth model. The Thirlwall model focuses on the role of demand on growth, and 

explains through external constraints why countries differ in terms of their GDP growth patterns 

(uneven development). 

We firstly raised the some main assumptions behind the Thirlwall model: (I) The trade balance is 

stable in the long-run; (II) Price effects do not affect long-run economic growth; (III) foreign 

growth has positive effects on domestic income. Secondly, we brought from the literature the 
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most important critiques to the BPCM, deriving research questions, to empirically debate the 

assumptions of the BPCM model. From the literature review we enter into the methodological 

part. We gathered data from the PWT and searched for the best methodology to answer our 

research questions. From the literature we selected VECM methods, that are recently used in 

many empirical articles to measure income and price elasticities of imports and exports, such as 

Britto & McCombie (2013), Moreno-Brid & Pérez (1999), among other relevant works listed on 

Table 4.3. We create baselines using a Johansen Estimation framework (Johansen, 1991), with 

the use of VECM estimations. We check the short- and long-run relations of selected variables 

for Argentina, Brazil, Colombia, and Mexico. We applied temporary shocks using impulse-

response analysis, as well as permanent shocks. From the results we discussed the main research 

questions raised in this research.  

Our results raise some important critiques on the assumptions of the model. There is mixed 

evidence for both of the two assumptions initially raised. In terms of the trade balance, we see 

that countries possibly converge to a long-run point (stability). However, during this 

convergence process we observe a systematic imbalance between the growth rate of imports and 

exports – which potentially invalidates the first assumptions. The way we interpret the concept of 

long run plays a central role: Is it the natural values of the variables (Samuelson, 1948) or is it 

related to a gravitational point to which the time series converge/divergence/oscillate (Kaldor, 

1957; Pasinetti, 1983)? Does it concern the direction (slope) to which the time series are going? 

Or is it a systematic succession of short-run periods (Robinson, 1971)? We do not propose to 

state a final answer to these questions here in this article, but highlight that we need to discuss 

the concepts in the light of more elements, which are necessary to discuss the empirical evidence 

behind the BPCM assumptions. The idea of long-run present in empirical VECM models may 

differ from the theoretically raised in the BPCM.   

Concerning the second assumption, about price effect neutrality in the long-run, we observe that 

(a) In all cases, there seems to be a convergence process of the real exchange rates to a specific 

long-run point (b) However, some countries systematically devaluate their currencies while 

others systematically appreciate them. If we consider that this structural behavior defines the 

long-run, we observe strong evidence against the second assumption. (c) real exchange rate 

devaluations affect long-run economic growth. We expected that long-run growth was not going 



CHAPTER 4 

 

191 

 

to suffer any impact from short-run devaluations (impulse-response), but this is not what we see 

in the data. With these three observations we qualify the discussion about assumption 2, which 

defines the conditions behind the Thirlwall Law.  

Prices not being stable in the long-run, the adjustments do not necessarily come from quantities, 

or growth rates. This would make the effective growth rate to be restricted not only by the 

growth rate compatible with balance of payments constraints, but also from price-effects. This 

results in a more complex environment for economic adjustment, in which price and quantities 

play a part in the adjustment process. These results strengthen the usual Structuralist argument of 

those that include terms of trade and financial flows as elements affecting the long-run economic 

growth rate (Cimoli et al., 2016; Dutt, 2002; Moreno-Brid, 1998; Setterfield, 2011).     

For foreign income effects, we expected to observe that increases in foreign income would 

impact positively on domestic growth, as stated in the Thirlwall law. However, the results point 

in an opposite direction. In almost every permanent shocks scenario, an increase in foreign 

income initially results in domestic income growth, followed by a strong and permanent 

domestic GDP reduction. This result is in line to what Razmi (2016) had in his estimations. It is 

relevant to say that more empirical work is necessary on this regard. Razmi gives an initial 

contribution debating India, we enforce his argument with Latin American countries, however 

the effects of foreign demand shocks on the long-run equilibrium growth rate is matter that still 

needs further empirical research. 

The three research questions in this empirical work successfully challenge the three assumptions 

of the BPCM. In one hand, this article is able to empirically reinforce some of the empirical 

critiques already stated in the literature, as well as offer new estimations of the BPCM for Latin 

America. On the other hand, the effects on the BPCM theory depend on other conceptual debates 

such as the concept of short- and long-run, as well as how the current empirical methods are 

suitable to question theoretical arguments. This work offers an invitation to expand this debate, 

both theoretically as empirically. 

Finally, our estimation results aim to qualify the BPCM discussion and bring new elements to the 

debate. This paper is an effort to add elements to the empirical literature of the BPCM by testing 

its main assumptions. I emphasize again that our objective is not to challenge the validity of the 
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model, but the robustness of some of its assumptions. In this sense, we would like to pose a 

challenge to further investigate the empirics of this model. Not only on estimating the income 

and price elasticities but also challenging what is behind the Thirlwall model. Our next steps aim 

to open the debate to find theoretical solutions to expand and reinvent the model, solving the 

empirical problems in an inductive way. We are very clear that we are limited by the data, by our 

methodology, and the choices in terms of countries. Nevertheless, the presence of this evidence 

lets us open the space for new propositions aimed at reinforcing the analysis in such a relevant 

model. 

Annex 4.1: The Thirlwall Model - Based on Thirlwall (1979) 

Exports: The quantity of exports demanded (X) is a function of the price of exports (in 

foreign currency), the price of competitive exports goods, and the level of world income. We 

simplify the economy to one of homogeneous goods so we not consider the price of competitive 

goods. Thus: 

(1) 𝑋 = (
𝑃𝑓𝐸

𝑃𝑑
)
𝜈

𝑌𝑓
𝛿 

Being 𝑃 =
𝑃𝑓𝐸

𝑃𝑑
, When converting to growth rates, the elasticities will play a central role 

defining the growth rate of exports: 

(2) �̂� = 𝛿𝑌�̂� + 𝜈�̂� 

Imports: The level of imports (𝑀 ) is a multiplicative function of the price of imports 

(measured in units of the home currency in order to incorporate the effect of exchange rate 

changes), the price of import substitutes, and domestic income (𝑌). Not considering the price of 

import substitutes, the amount of exports is given by: 

(3) 𝑀 = (
𝑃𝑓𝐸

𝑃𝑑
)
𝜇

𝑌𝑑 , in growth rates: 

(4) �̂� = 휀𝑌�̂� + 𝜇(�̂�) 

In equilibrium we have �̂� = �̂� . The growth rate compatible with the equilibrium in the 

Balance of Payments then given as: 

(5) 𝑌�̂�
𝐵𝑃

=
1
[𝛿𝑌�̂� + �̂�(𝜈 − 𝜇)] 

As in the long-run �̂� = 0, we finally have: 

(6) 𝑌�̂�
𝐵𝑃

=
𝛿
𝑌�̂�  
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Conclusion 

This thesis contributes to the understanding of the causes behind endogenous volatility (cycles) 

in Latin America and the Caribbean (LAC). It is composed of four chapters, two empirical and 

two theoretical, in search for the elements that create a solid interpretation of the current 

economic oscillatory conditions that traps low- and middle- income countries in their current 

development situation. 

The main debate surrounds macroeconomic volatility, a concept used in two senses: (1) as a 

thermometer that measures the resilience that countries suffer from economic, political and 

institutional shocks and (2) as a measurement of the endogenous debility and structural fragility 

that generate these oscillatory dynamics. 

 

In this final section we bring the results for each chapter to answer the questions we posed in the 

introduction of this thesis and then present some final considerations. We proposed to measure 

and understand the pattern of economic endogenous volatility (cycles) in Latin America, trying 

to explain its main causes. Is LAC a special case in terms of economic volatility? And what is 

special about their cycles? Are there structural elements behind cycles? If yes what? 

 

Characteristics of the cyclical behavior of LAC 

In this research we observe the specificities of Latin America and the Caribbean (LAC) in terms 

of its cyclical components. The region can be sub-divided into two cyclical group categories – 

the countries with dominance of long-run cycles and the ones in which the short-run cycles 

dominate the oscillatory movement. We present the main interpretation for the causes of each 

cycle discussed in chapter 1.  

In order to discuss the long-run cycles, we observe that LAC has a high presence in commodity 

exports. Changes in technological paradigm result in long-run cyclical oscillation in commodity 

prices. This is caused by a reduction in the dependence of previous industrial paradigm inputs, 

with effects on the exchange rate (Guzman et al., 2017). The emergence of a new technological 

paradigm requires new different inputs, resulting in a strong structural change. LAC economies 
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adjust to the cycle and change the products in which they will specialize (if they have the 

possibility to do so), generating higher-amplitude long-run Kondratiev cyclical oscillation.  

For the second group, a high volatility in the Juglar short-run type of cycle is related to 

investments, which are done in large blocks (big investments immobilize large quantities of 

capital). The uncertainty intrinsic in economic systems is higher in developing countries. This 

uncertain situation results in investments being made in periods in which there is a positive 

condition in the economic environment, commonly related to the ones that coincide with the 

rising part of commodity cycles. These cycles start maturing while environmental economic 

conditions of the system change. The reversal of investments coincides with a reduction in the 

environmental conditions, increasing uncertainty and raising the costs to make new investments. 

This is followed by a period with few demand pushes, resulting in a crisis.  

These two groups cycle define the conditions of Latin American economies, and they are the 

ones we focus our analysis on in the rest of the analysis (chapters 2 and 3). We pay a special 

attention to the role of the long-run (LR) cycles, observing their main properties. As discussed 

above, the LR cycles are central in determining the overall volatility in Latin American countries 

(group 1). However, the characteristics we highlight in the models also apply for the short-run 

(SR). The transition dynamics between SR and LR are then a central aspect in the discussion – as 

observed in Chapter 2. In this sense, our analysis from now on applies for group 1, but also to the 

characteristics of Latin American countries in group 2, being consistent with a discussion about 

the whole region. 

Another important feature about LAC economies appears when we calibrate the model 

parameters with values that represent a more fragile country. The economic system in this sense 

presents a much more intense cyclical adjustment (higher amplitude and more cycles), than the 

baseline calibrations presented in the original papers - La Marca (2010) and Dutt (2002) - which 

reinforces the argument about fragile structures leading to higher economic volatility. 

 

Theoretical Model and Empirics for Latin America 

In terms of the stylized facts, as we see in chapter 4, the results for LAC empirically challenge 

the assumptions of the BPCM: prices are not neutral in the long-run. In this sense, the economic 
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adjustments do not necessarily come from quantities, or growth rates, which would make the 

effective growth rate to be restricted by the growth rate compatible with balance of payments 

constraints, but also from price-effects. This is a possible explanation of why LAC countries’ 

growth rate have historically showed so many deviations between the predicted BP constrained 

growth rate and its actual growth rates (Thirlwall & Hussain, 1982). This result means that there 

is a more complex environment for economic adjustment, in which price and quantities play a 

part in the adjustment process. We develop this part below in the final considerations. 

These results strengthen the usual Structuralist argument of those that include structure, terms of 

trade and financial flows as important elements affecting the long-run economic growth rate of 

economic systems (Cimoli et al., 2016; Dutt, 2002; Moreno-Brid, 1998; Setterfield, 2011). 

An interesting observation is that foreign income effects generate a strong and permanent 

reduction on domestic GDP. This contra-intuitive argument, which creates a theoretical 

conundrum in the Thirlwall Law, is in line to what Razmi (2016) had on his estimations. This is 

interesting as it contradicts most of the common sense about economic growth, as foreign 

demand shows a negative impact on domestic demand. 

 

Causes behind endogenous volatility 

We conclude from this study that structural elements are central to explain the causes of 

volatility. Endogenous volatility emerges not only (a) from the classic relationship between 

growth and distribution (Goodwin, 1967), but also from (b) the relationship between capacity 

utilization and economic structures à la Kaldor-Verdoorn, and (c) from the Structuralist-BPCM 

relationship between economic structures and external sector, as we can see in the development 

of the La Marca (2010) model. These relationships can be respectively explained by (I) A higher 

productivity that counter-balances the effects of a rise in capacity utilization (unemployment 

caused by improvements in technical progress). (II) The balance between external sector and 

economic structures, which has two main elements: first, the most productive firms from 

developing countries are attractive to large companies in the developed world aiming to acquire 

them; second, firms in developing countries find a barrier to their growth in productivity from 

technology transfer, as catching-up has its limits.  
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From the expansion of the Dutt (2002) model, we see that the structural conditions also 

determine the pattern in which prices operate. There is a cyclical adjustment in which a country 

with specialized productive structure (commodity-based), with a low capacity to absorb foreign 

technology, presents a decline in its terms of trade, which reinforce a development trap (Lavopa 

& Szirmai, 2014) condition to this economy. 

The expanded Dutt (2002) model has a pair of conjugate eigenvalues from its Jacobian matrix, 

showing the emergence of cycles with neutral stability. This means we have cycles that oscillate 

around the steady state without ever reaching it. This condition represents our central search for 

endogenous volatility in the relationship between economic activity, income distribution, terms 

of trade and productivity gap. In this sense, there is a mechanism that puts developing economies 

in a cyclical condition even in the absence of exogenous shocks, making volatility a structural 

characteristic of these economies. 

The study, perspective, and arguments discussed in this thesis follow a New-Structuralist 

framework. This tradition is developed from the classic old structuralism of the Prebisch-Singer 

hypothesis, and from the center-periphery framework, associated to the Post-Keynesian Goodwin 

Cycles and the Balance of Payments Constraints tradition, as well as to the evolutionary 

Schumpeterian perspective. The choice for the New-Structuralist tradition is based on the 

understanding that this tradition allows us to interpret the peculiar challenges faced by 

developing (peripheral) countries, highlighting their peculiar characteristics in the context of the 

international division of labor. At the same time the tradition brings supply (Evolutionary) and 

demand-side (Post-Keynesian) elements to the macroeconomic debate. 

 

After answering the more general research questions, we summarize below the main questions, 

methods and results for each chapter.  
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Figure 5.1. Chapters, research questions and main conclusions. 

 Chapter 1 Chapter 2 Chapter 3 Chapter 4 

Type of analysis Empirical Theoretical Theoretical Empirical 

Data Source Maddison Project 

Database 

Calibrations from the 

La Marca (2010) 

model 

Calibrations for an 

industrial economy 

versus a developing 

one. 

Penn World Tables 

Countries 136 countries, 

focus on Latin 

America and 

Caribbean (LAC) 

Middle income 

countries 

Developed country x 

developing one 

Argentina, Brazil, 

Mexico and 

Colombia 

Methodology Filter analysis 

(Asymmetric 

Band-Pass Filter) 

and Cluster 

Analysis (K-

Means) 

Multi-dimensional 

Dynamical System 

Multi-dimensional 

Dynamical System 

Vector Error 

Correction Model 

(VECM), Impulse-

Response Analysis. 

Theoretical basis Cycle theory Structuralist 

Goodwin model 

BPCM and the 

Prebisch-Singer 

hypothesis (PSH) 

BPCM assumptions, 

impacts of shocks on 

macro variables  

Main research 

Question 

LAC special in 

terms of cycles? 

Endogenous 

volatility: Goodwin 

cycles reproducible 

with productive 

structure in an open 

economy with BPC? 

PSH compatible with 

the BPCM? 

Are the BPCM 

assumptions 

observed 

empirically? 

Main Conclusion LAC has its 

specificities. It can 

be divided in two 

groups (Juglar-

dominance and 

Kondratiev-

dominance). 

LAC not more 

volatile than other 

developing regions 

Structure matters 

when related to 

growth and external 

sector.  

We could not find 

cycles with neutral 

stability, only 

dampened cycles. 

PSH and BPCM ate 

compatible. We can 

have the PS 

hypothesis with 

Balance of Payments 

Constraints in 

developing countries. 

We find neutral 

stability cycles. 

The BPCM can be 

empirically 

challenged. We see 

that prices have a 

tendency to stabilize 

in the long run but at 

values different than 

zero. Exports and 

imports do not grow 

at the same rate. 

Foreign growth with 

negative impact on 

domestic growth. 
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Final Considerations 

 

In this thesis we presented results in both theoretical and empirical terms. First, we challenged 

the usual Structuralist argument in which Latin America and the Caribbean (LAC) are claimed to 

be the most volatile region in the world. That is not what our data shows. The LAC region is in 

the average of the distribution when observing the list from the least to the most volatile regions. 

The LAC region shows a different behavior than developed countries. However, when 

comparing it to other developing regions, the degree of volatility is not that different, despite 

LAC having some particular and specific characteristics. In terms of cycles, LAC shows the 

presence of a regional dynamics. However, the region is not entirely homogeneous in terms of its 

cyclical characteristics. As we observed, there are two main cycle groups in the LAC countries, 

one dominated by the short-run cycles, and other by the long-run cycles, both covered in the 

studies presented in Chapters 2 to 4. 

In terms of LAC volatility and fragility, when we simulated in Chapter 3 our models using 

calibrated values that could reproduce a more fragile (Latin American) economy, we saw an 

increase in the amplitude of the oscillations (when compared to the baselines). This indicated the 

role of structural fragilities in the region as a cause of this higher volatility. This fragility, further 

discussed in the rest of the thesis, is fundamentally linked to the conditions of the productive 

structure of these economies.  

Another important finding: increases in fragility resulted in a steady decline in the terms of trade 

for developing countries (in comparison to the developed ones). The relationship between 

volatility and structures showed feedback effects that reinforce a situation of development trap. 

Weak structures generate higher volatility. That reinforces the specialization and makes the 

structure even more fragile. Then the terms of trade decline and growth is even more constrained 

in developing countries, reinforcing a vicious causation. 

In terms of a Structuralist reading of the Thirlwall law, fragility is related to learning and 

structural change. Those aspects are usually brought into the BPCM by endogenizing income 

elasticities of imports and exports. We offered a different approach here, filling a research gap. 

In our expanded version of the BPCM, the Prebisch-Singer hypothesis was reproduced from the 

expanded Thirlwall framework by adding a dynamic system that shows the trajectory between 
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the short and the long run. This distinct approach is central because it allows us to work with the 

important matters of transition dynamics and uneven development.  

A central debate in the thesis concerns the concept of long-run. In summary, the long run can be 

explained as: (1) the natural values of the variables (Samuelson, 1948), by (2) a gravitational 

point to where the time series converge/divergence/oscillate (Kaldor, 1957; Pasinetti, 1983) or by 

(3) a systematic succession of short-run periods (Robinson, 1971).  The way we dealt with the 

concept affected how we interpreted the results of our analysis and the theoretical critiques we 

posed in the thesis. We used the distinct concepts of long-run to defend the VECM analysis as an 

important way to challenge the assumptions of the BPCM.  

Concerning the external conditions, we observed that the LAC region is directly affected by its 

position in the international division of labor. This is defined by the specialization pattern in the 

production and export of particular (commodity) products. The idea of a center-peripheral 

system, which is at the base of the Structuralist tradition, is fundamental in our perspective, as 

well as the presence of external constrains in the process of economic development presented by 

the Post-Keynesian dynamics of the BPCM. The particular peripheral condition is a problem 

related to the lack of proper strong and resilient economic structures in the country, in which we 

can observe by the looking at the productive structure and the degree of technological conditions 

– relevant elements of the Evolutionary (Neo-Schumpeterian) theory. In order to understand the 

causes of the endogenous volatility, we bring elements of these three theories, advancing the 

discussion helping the development of a New-Structuralist framework. 

Concerning theoretical aspects, we advanced the theory by expanding two important Goodwin-

type models – the La Marca (2010) model and the Dutt (2002) model. The addition of a supply 

side structure in these demand-sided models generated interesting new patters of economic 

adjustment. The expansions showed that endogenous volatility and economic structures were 

directly interrelated, as the productive structure interacted with economic activity and income 

distribution through the addition of productivity and technological catching-up variables to the 

model. The presence of stable cycles, especially in the Dutt (2002) expansion, showed that 

volatility is not a matter of exogenous shocks, but it is a central element, an intrinsic part of 

developing economies. The discussion of endogenous volatility is fundamental in this regard, as 

volatility is not a matter of recurrent external shocks, but part of the dynamics of developing 
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economies. It is part of their “DNA” – related to the economic history and the institutional 

aspects that are characteristic of these economies.  

Concerning the endogenous cycles, they initially emerged from the relationship between 

distribution (profit share) and employment rate (economic activity) – taken from the Goodwin 

theory. This cyclical relationship affected the dynamics of the terms of trade, which cyclically 

adjusted to its equilibrium rate of growth. When we fixed the income distribution and the real 

exchange rate, cycles gave rise to a monotonic trajectory. In the case of the real exchange rate, 

there were costs in terms of the steady state, reducing the equilibrium values of the wage share 

and the capacity utilization. The final result was that the smaller volatility achieved when fixing 

the real exchange rate involves a trade-off with a reduction in the economic activity and income 

concentration on profits. 

Concerning the productivity dynamics, its inclusion generated new sources of volatility in the 

relationship between capacity utilization, income distribution, net external assets, and economic 

structures. We observed the emergence of two new sources of cyclical volatility: (I) the 

relationship between economic activity (capacity utilization) and economic structures 

(productivity) - productivity has a counterbalancing effect on utilization capacity (the more 

productive firms are, the smaller the number of workers needed to be employed to maintain the 

same level of production). (II) the relationship between economic structures and external sector, 

in which internationalization brings productivity up, but offers some challenges to local firms 

maintaining their catching-up strategy and not to be taken-over developed countries’ firms. 

The results indicate that even the simple inclusion of a productivity dynamics is able to, even 

under very specific conditions, generate deterministic stable cycles. This is of fundamental 

importance, as it shows that in the absence of shocks, the system is still inherently and 

endogenously oscillatory. Increases in productivity and a virtuous technological catching-up 

occur when (i) a southern country presents a virtuous structural change towards more productive 

sectors and (ii) when there are better conditions to benefit from learning opportunities. A 

virtuous catching-up strategy reduces volatility. Increases in industrialization, and higher 

learning efforts, generate a higher growth pattern, with increases in the terms of trade, reduction 

in the technology catching-up, and smaller volatility when compared to the falling behind 

scenario. 
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Concerning the problem of development traps and the terms of trade, the more fragile economy 

presents higher volatility. This leads to a decline in the terms of trade, reinforcing the problem of 

the development trap. In this sense, we can pose the question on how to reduce the structural 

fragility, advancing in the construction of a strong and resilient structure, overcoming the trap? 

There is no easy answer to that, considering that an economy is a complex element of the 

society, being the reflex of history, political economy, institutional, beside other social elements 

that are above a pure economist-based analysis. However it is a valid and important question to 

think about economic policy and political implications in this context – which we would argue 

should focus on the structural aspects of these economies, and not only on the short-run 

conditions, reducing these countries’ external fragility and their growth volatility. There is a 

large scope to explore proper policy recommendations from the results of this thesis, which is in 

the agenda for future research. 

Concerning the assumptions of the model, this thesis’ results have some important implications 

to the theoretical literature. We questioned some fundamental elements that are in the basis of the  

BPCM, one of the most relevant demand-led growth models. The main debate concerned two 

elements: (a) the determinants of long-run economic growth, and (b) the transition between 

short- and long-run. The Thirlwall Law claims that only quantities impact the long-run 

adjustments (observed GDP growth rate have to adjust to the rate compatible with constraints in 

the Balance of Payments – the long-run economic growth rate). We empirically showed that 

price changes do show impacts in the long run. This result partially explains why the estimations 

for the BPCM long-run economic growth in developing countries are not that precise when 

compared to the real observed values. 

As prices are not stable in the long-run, the adjustments do not necessarily come from quantities 

(growth rates), which would make the effective growth rate directly restricted by the growth rate 

compatible with the balance of payments equilibrium. Adjustment also comes from price-effects. 

This results in a more complex environment for economic adjustment, in which price and 

quantities play a part in the adjustment process. This strengthens the usual Structuralist 

argument, as real exchange rate and financial flows do play a role in adjusting and defining the 

long-run economic growth rate. 
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We challenged the price-neutrality argument, empirically observing how it affected long-run 

economic growth in Latin American countries. We observed a convergence process of the real 

exchange rate. Some countries systematically devaluated their currencies while others 

systematically appreciated them. If this structural behavior defines the long-run, we have 

evidence against the price-neutrality assumption, and that the exchange rate does affect the 

economic system. Changes in the real exchange rate value affect the long-run economic growth, 

but the direction of the effect would differ from on country to the other. Traditions such as the 

new developmentalist theory would argue that the level (not only the rate of change) of the real 

exchange rate also affect the long-run economic growth and the economic structures – as 

devaluations raise the competitiveness, changing structures and raising the long-run economic 

growth rate. 

For the BPCM theorists, accepting price non-neutrality is a return to the neoclassical world in 

which prices adjust the model to the equilibrium. This research offers an alternative to question 

the price assumption while remaining in the Post-Keynesian demand-side world. 

It is important to mention about the nature of our empirical work. We were not particularly 

interested in the current value of our estimations for the income and price elasticity of imports 

and exports. We follow a distinct approach from the usual empirical BPCM tradition. Our 

concern was to challenge the assumptions of the model, checking if they hold or not. The answer 

to our theoretical questions impacts the interpretation of these models. In this way, we could 

better assess the causes of endogenous volatility in Latin America based on the BPCM, while 

questioning the theoretical aspects that are on the base of this interpretation. 

There is a long path to move forward in the development of the emerging New-Structuralist 

tradition, in which we would like to offer a small contribution. It is relevant to debate, in a 

structural sense, the south-south conditions in the context of global value chains, understand the 

lack of capacity and capabilities in a knowledge-intensive productive structure, tackle the 

difficulties in developing mature National Systems of Innovation in developing countries, as well 

as their lack of institutional adequate conditions, among many other challenges which are in an 

agenda of future research.  

The methodology here developed can be used as a baseline for posterior development. We offer 

an invitation to those interested in understanding the causes of endogenous volatility in Latin 
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America to further expand and test the models developed in this thesis. We also presented and 

analyzed some theoretical problems in the transition dynamics of growth models that deserve a 

whole research agenda. In this sense, there is a large scope for methods and theory to be further 

developed. 

Finally, we emphasize that, despite the strong focus on methodology, the main debate of this 

thesis is focused on economic development and how to overcome developing traps created by 

economic volatility. Besides the theoretical curiosity, our intent, above all, was to bring more 

debate to understand some specific challenges faced by developing economies in their 

development process, offering inputs to think of ways to overcome these development 

challenges.  

 

Reflexions on Tentative Policy Recommendations 

We argue in this thesis that there are endogenous and exogenous causes why volatility persists, 

which is directly related to the laggard economic structures, lack of innovative capacity, and 

specialization in low tech sectors, that creates external constrains to the developing economies. 

The persistence of oscillations has a reinforcement mechanism, pushing the structures to further 

specialization, in a vicious causation mechanism.  

This diagnostic open the door for policy recommendations, focused on breaking the vicious 

causation that traps Latin American economies into under development. In Chapters 2 and 3 we 

investigate the causes of endogenous volatility by expanding existing Structuralist models. The 

results point to the need of focusing policies in the supply and the demand side of the economy. 

In the supply side we propose policies to foster the absorptive and innovative capacity of the 

Latin American economies, as well as focusing macroeconomic management in the direction of 

balancing stability with developing a stronger industrial sector, competitive in international 

terms, such as the strategy followed by East Asian countries.  

On the demand side, social policies that reduce income inequality are fundamental to reduce 

poverty, tackle volatility, and create the necessary effective demand to advance with the 

development strategy. This has been successfully done with policies such as the conditional cash 

transfers and real increases in minimum wages – however, there have been only short-term 
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impacts on these policies. Our recommendation is to focus on a mix between short and long run 

effects, with social investments in public health and public education, housing, and employment 

strategies - such as the employer of last resort program (Wray, 2007).   

In this sense, Latin American countries can reduce their external constrains, at the same time 

push towards more inclusive societies.  

Those general recommendations can be addressed using recent frameworks such as the mission-

oriented innovation policies, addressing the structural failures on important sectors for the Latin 

American economies. This aims to strategic public sector investment to increase economic 

activity, spark innovation, solve public problems, and lay the foundations for future economic 

growth (Mazzucato, 2018). The choice of sectors can go to a strategy that focuses on natural 

resource industrialization, or on higher-technology intensive sectors. Based on the ideas of 

external constrains and volatility of commodity prices, we recommend to focus on sectors that 

demands higher technology intensive, but closer to the manufacturing sector, generating local 

spillovers and a more consistent productive structure. 

Nonetheless, a central message of this thesis resides in the difficulties in establishing such 

policies in volatile countries. This is more dramatic considering the scarcity of resources needed 

for such strategies, which are only available during periods of boom, and that are commonly 

used to maintain an overvalued exchange rate, improving local living standards in the short run 

in lieu of the competitiveness of the productive structure in the long run, forcing strong 

adjustments in the recession period. We recommend focusing on strategies that avoid falling into 

this common pro-cyclical behavior, creating an anti-cyclical policy that smooth cycles, allowing 

developing countries to advance with long term strategies, as the ones discussed above.  

Another difficulty is related to the role of the State in society, and what drives its behavior. 

Policy recommendations need to take into account the social forces that drive State decisions. 

Assuming an independent role of government decision, only based on technical 

recommendations can be understood as naïve, especially in the context of unequal societies, 

politically unstable, such as the Latin American ones, in which social groups and local elites 

have historically presented a narrow short term perspective.  
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Valorisation Addendum 

In compliance with article 22.5 of the “Regulations for obtaining the doctoral degree at 

Maastricht University” adopted by the Board of Deans, dated 1 September 2018, this addendum 

discusses the valorization opportunities of this thesis with regard to the social and economic 

relevance of the thesis, the potential target audiences to whom the research results might be of 

interest and the innovativeness of this thesis in comparison with existing literature. 

The structural components treated in this thesis are directly related to development challenges 

raised in the Sustainable Development Goals. Goals 8 (Decent work and Economic Growth) and 

9 (Industry, Innovation and Infrastructure) pose challenges that demand structural changes, 

especially in developing countries such as in Latin America, in which basic development 

problems such as poverty, lack of quality education, and political and economic volatility persist. 

Development is a main challenge for Latin American, a region in which high instability has been 

the norm. This unstable environment imposes constraints to economic development, trapping 

economies in an under-developed situation. This thesis investigates the economic causes behind 

this instability, expanding the current literature on the topic, and offering alternatives on how to 

deal with this problem. 

We argue in this thesis that there are endogenous and exogenous causes why volatility persists, 

which is directly related to the laggard economic structures (lack of innovative capacity, and 

specialization in low tech sectors), that create external constraints to developing economies. The 

persistence of oscillations has a reinforcement mechanism, pushing the structures towards further 

specialization, in a vicious causation mechanism.  

This diagnostic opens the door for policy recommendations, focused on breaking the vicious 

causation that traps Latin American economies into under development. In Chapters 2 and 3 we 

investigate the causes of endogenous volatility by expanding existing Structuralist models. The 

results point to the need for focusing policies on the supply and the demand side of the economy. 

On the supply side we propose policies to foster the absorptive and innovative capacity of the 

Latin American economies, as well as focusing macroeconomic management in the direction of 

balancing stability with developing a stronger industrial sector, competitive in international 

terms, such as the strategy followed by East Asian countries. On the demand side, social policies 

that reduce income inequality are fundamental to reduce poverty, tackle volatility, and create the 
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necessary effective demand to advance with the development strategy. In this sense, Latin 

American countries can reduce their external constraints, and at the same time push towards 

more inclusive societies. However, a central message of this thesis resides in the difficulties in 

establishing such policies in volatile countries. This is more dramatic considering the scarcity of 

resources needed for such strategies, which are only available during periods of boom, and that 

are commonly used to maintain an overvalued exchange rate, improving local living standards in 

the short run in lieu of the competitiveness of the productive structure in the long run, forcing 

strong adjustments in the recession period.  

The originality of the thesis resides in: (1) the expansion of the existing literature, adding 

structural components to demand side economic models, offering endogenous explanations to the 

existence of the economic volatility; (2) the new classification of countries by cycle types 

presented in chapter 1. In this chapter we show the characteristics of regular volatility in Latin 

America, a region that suffers from short and long run oscillations. It is an original contribution 

to the literature, dividing countries by their cycle characteristics into different cluster groups; and 

(3) empirically testing existing models, challenging them theoretically in order to improve them, 

and their relevance in the literature, as raised in Chapter 4.   

The main target of the thesis is academic researchers and policy makers interested in discussing 

the theoretical channels in which long run development strategies are constrained in Latin 

America.  

In terms of dissemination, the results of this thesis were presented in many academic events. All 

chapters were presented internally in the UNU-MERIT’s Structural Change Research Theme 

group. The project of this thesis was presented in the Globelics Academy, in Tampere, Finland, 

2017. Chapter 1 was presented in the The Ragnar Nurkse Department of Innovation and 

Governance in Tallin, Estonia, 2017; and in the Globelics Conference 2017, in Athens, Greece, 

2017. Chapter 2 was presented in the International Schumpeter Society, in South Korea, 2018; in 

the Forum for Macroeconomics and Macroeconomic Policies (FMM), in Berlin, 2018. Chapter 3 

was presented in the II Lalics conference, in Mexico City, 2018; in the 46th Conference of the 

Brazilian National Association of Postgraduate Programs in Economics (ANPEC), in Rio de 

Janeiro, Brazil, 2018, and in in the FMM in Berlin, 2019. Chapter 4 was presented in the IV 

Brazilian Meeting on Industrial Economics and Economics of Innovation (IV ENEI), in 

Campinas, 2019.  
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All the chapters are available as working papers, being currently under review in academic peer-

reviewed high impact journals. 
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