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Abstract  

 
This article studies the influence of the real exchange rate on economic growth. For that, a 

model of cumulative and circular causation is developed. The argument pursued is that the 

real exchange rate influences the profit-rate of firms, affecting capital accumulation. The 

novelty of this article is to endogenize the parameters of the productivity regime regarding 

capital accumulation. By making the autonomous productivity growth and the magnitude of 

the Verdoorn’s coefficient endogenous, the real exchange rate influences the labor 

productivity growth and the intensity of the Kaldor-Verdoorn mechanism. The model shows 

that devaluations of real exchange rate exert a positive impact on the economic growth of 

economies under profit-led regimes of demand and capital accumulation, provided by its 

positive effect on the growth rate of demand and labor productivity. The model also indicates 

that the devaluations of real exchange rate can exert a positive or negative impact on the 

economic growth of economies under a wage-led regime of demand and wage- (profit-) led 

capital accumulation regime.  
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Resumo 

 
O objetivo deste artigo é estudar a influência da taxa de câmbio real no crescimento 

econômico. Para tanto, desenvolve-se um modelo de causação circular e cumulativa. O 

argumento é que a taxa de câmbio real influencia a taxa de lucro das empresas e, por 

conseguinte, a acumulação de capital. A contribuição original deste artigo à literatura é 

endogenizar os parâmetros do regime de produtividade em relação à acumulação de capital. 

Ao tratar o crescimento autônomo da produtividade do trabalho e a magnitude do coeficiente 

de Verdoorn endógeno, a taxa de câmbio real influencia o crescimento da produtividade do 

trabalho e a intensidade do mecanismo Kaldor-Verdoorn. O modelo teórico demonstra que 

desvalorizações da taxa de câmbio real exercem um impacto positivo no crescimento 

econômico de econômico de economias com regime de demanda e acumulação de capital 

profit-led, o que é impulsionado por aumentos da demanda e pela produtividade do trabalho. 

Outro resultado é que desvalorizações cambiais podem produzir um efeito positivo no 

crescimento de economias com regime de demanda e acumulação de capital wage-led, o que 

depende da combinação de parâmetros do modelo.  
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1- Introduction 

 
Various studies confirmed the positive impacts of devaluations of the real exchange rate 

(RER, henceforth) on economic growth (e.g., Acemoglu et al., 2003, Easterly, 2001, Rodrik, 

2008, Gala, 2008 Vieira and MacDonald, 2012, Rapetti et al., 2011). Usually, the Kaldorian 

literature explains it in terms of the balance of payment constraint growth models a la 

Thirlwall (1979).   

A usual argument of the authors of this literature is the endogeneity of the income-

elasticity of exports regarding the effects of RER on the productive structure. The argument 

is that a competitive RER favors manufacturing activities. As a result, the sectoral 

composition of income-elasticities of exports changes, in the sense that the share of 

manufacturing (more complex) goods in exports expands. As the income-elasticity of exports 

of these sectors are more significant, the consequence is a greater growth rate of output 

consistent with the equilibrium in balance of payment (Ferrari et al, 2013, Missio at al., 

2017a,b are examples of this literature).  

The rationale behind this approach is that a competitive RER influences the productive 

structure, which reflects upon the composition of income-elasticities of exports. As the 

fundamentals of economic growth are the parameters of external constraint, pursuing a 

competitive RER becomes a strategy to boost it. Such an approach, therefore, explains the 

influence of RER on economic growth via the actual growth rate (Thirlwall, 2001, 

McCombie, 2012). This article seeks to study the impacts of RER’s devaluations over 

economic growth via the natural growth rate. The theoretical model, developed in this 

article, assumes that economic growth is demand-led and is characterized by a process of 

circular and cumulative causation. The growth rate of demand and labor productivity feed 

each other a la the canonical growth model of Kaldor-Dixon-Thirlwall (KDT, henceforth) 

(Kaldor, 1970, Thirlwall and Dixon, 1975). Within this framework, two elements are crucial 

in determining the possible growth paths: the demand growth and the parameters of labor 

productivity growth.  

The canonical growth model KDT has some shortcomings to study the association 

between RER and economic growth. The demand is determined uniquely by the exports. The 

domestic demand is disregarded. It turns out, yet, that the devaluations of RER can exert 

contractionary effects on economic growth as long it reduces the real wages, damaging the 

domestic demand (Diaz Alejandro, 1963). In order to remedy it, the paper introduces the 

domestic demand into the picture in accordance with Bahduri and Marglin (1990). Another 

important shortcoming of the canonical growth model KDT is the exogeneity of the 

parameters of the Kaldor-Verdoorn mechanism. Although these parameters are crucial to 

explain the growth path, they are not explained. This paper endogenizes the parameters of 

the Kaldor-Verdoorn mechanism to the institutional regime, as Setterfield and Cornwall 

(2002) propose.  

The paper’s contributions to the existing literature are twofold. First, the paper provides 

a growth model of cumulative and circular causation, in which the RER influences the growth 

path by the demand-side and by the supply-side factors. The influence of devaluations of 

RER on economic growth, via the demand-side, is associated with the regime of demand. 

The influence of RER’s devaluations on economic growth, via the supply-side, is connected 

with the influence of RER on capital accumulation, which affects the parameters of the 

Kaldor-Verdoorn mechanism. In this scheme, the demand-growth remains the primary 

determinant of labor productivity. The capital accumulation induced by the RER appears as 
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an argument that influences the degree of cumulative and circular causation of economic 

growth. Such contribution means that the labor productivity depends on the demand growth 

a la Verdoorn (1949) and Kaldor (1966) as on the capital accumulation a la Kaldor (1957) 

(Ros, 2015). Second, the paper displays that, in economies under profit-led regimes of 

demand and capital accumulation, the more intense degree of cumulative and circular 

causation induced by RER’s devaluations boost economic growth. The paper also shows that, 

in economies under wage-led regimes of demand and capital accumulation, the less intense 

degree of cumulative and circular causation induced by devaluations of RER can exert a 

positive influence on the economic growth, under certain assumptions. The paper 

demonstrates that the more intense degree of cumulative and circular causation induced by 

RER’s devaluations damage economic growth, in economies under a wage-led regime of 

demand and a profit-led regime of capital accumulation.  

This article consists of four sections besides this introduction. Section 2 discusses the 

canonical Kaldorian growth model KDT, emphasizing its shortcoming to study the influence 

of RER on economic growth. Section 3 discusses the fundamentals of the developed model. 

Section 4 solves the model for the equilibrium values and discusses the impact of 

devaluations of RER on economic growth for different combinations of demand regimes and 

capital accumulation regimes. Section 5 ends the article with the conclusions.  

 

2- The Canonical Growth Model of Cumulative and Circular Causation: the export-led 

approach of Kaldor-Dixon-Thirlwall 

 

The growth model of Kaldor (1970), and Dixon and Thirlwall (1975), is the canonical 

model of the cumulative and circular causation within the Kaldorian tradition. This group of 

growth models is characterized by a demand-driven approach for economic growth, in which 

the exports assume preeminent importance. The growth rate of domestic economy gd,t is 

demand-determined, and the growth of exports xd,t is the unique source of demand:3  

gd,t=γ(xd,t)                                                               (1) 

where the subscripts d and t denote for domestic economy and time, respectively.  

The growth of exports is described as a function of changes in domestic and foreign 

prices, abroad income, represented by the variables pd,t, pf,t and zt respectively:  

xd,t= -npd,t + δpf,t + єzt                                                      (2) 

where the parameter n, δ and є represent the price-elasticity of demand for exports, the price-

elasticity of demand for imports, and income-elasticity of demand for exports, respectively.  

The changes in domestic prices are modelled as:  

pd,t = wd,t - rd,t + µd,t                                                   (3) 

where the variables wd,t, rd,t, µd,t are the growth rate of nominal wage, labor productivity and 

markup rate on unit labor cost, respectively.  

The growth of labor productivity is modelled following Kaldor-Verdoorn’s law: 

rd,t = rd,a + λdgd,t                                                        (4) 

The labor productivity is a positive function of demand growth due to the existence of 

increasing returns to scale (Young, 1928, Verdoorn, 1949, Kaldor, 1966). The parameter rd,a 

is the autonomous productivity growth, while λd is the elasticity of productivity growth to 

demand growth: as higher is the pace of demand growth, higher the growth rate of labor 

productivity.  

 
3  The lower caser letter means that the variable in growth rate.  
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Introducing (4), (3), (2) into (1) leads to the growth rate of the economy: 

gd,t
* = γ[n(wd,t - rd,a + µd,t)+ δpf,t + єzt](1+ γnλd)

-1                          (5) 

Assuming that wd,t=µd,t=zf,t =pf,t=0 (for the sake of simplicity), as Dixon and Thirlwall (1975) 

do: 

gd,t
* = γ[n(-rd,a)](1+ γnλd)

-1                                            (5.1) 

equations (5) and (5.1) are the growth rate of output. The economic performance is positively 

associated to increases in autonomous productivity (n is negative) and to Verdoorn’s 

coefficient. Put differently, as higher are the parameters rd,a and λd, greater the growth rate of 

output. The productivity rises as more rapidly is the growth rate of demand. The cumulative 

and circular causation logic of the export-led approach of KDT model is provided by the 

feedback interaction between the growth rate of demand and labor productivity. Demand 

growth (equation (1)) and labor productivity growth (equation (4)) feed mutually, forming a 

system of equations presented graphically in Figure 1.  

The general solution of equation (5.1) is represented by (Y is the initial value of 

income):  

Y(t) = Yeγ[n(−rd,a)(1+γnλd)
−1]                                     (6) 

The stationary equilibrium of this system of equation requires that the parameters γn be 

smaller than one and that γnλd be smaller than γn: γnλd<γn<1, which is assumed.  

 

Figure 1- Economic growth in KDT Model 
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in the equilibrium value gd,1
*. Similarly, any increment in demand growth (exports) increases 

the economy’s growth, by dislocating the demand line to the right.  

 

2.1- The Limited Comprehension about the effects of RER on Economic Growth    

 

The KDT growth model has a limited comprehension of the effects of RER on 

economic performance:  

i- The RER does not appear as an argument in the canonical model. The international 

competitiveness of domestic production is represented by the difference between nominal 

wage and labor productivity. The KDT growth model tells the traditional narrative of an 

export-led growth theory. A great competitiveness induced by smaller increases in nominal 

wages than labor productivity promotes economic growth by expanding exports: 

 

Figure 2 - International Competitiveness and Economic Growth 

 
 

 

 

 

 

 

 

 

 

 

 

ii- The exports are the unique source of demand in a manner that the economy always 
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further than merely expanding exports. There are effects associated with other sources of 
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as its effects on income distribution are also associated with domestic demand (Diaz 

Alejandro, 1963).  

iii- The parameters of the Kaldor-Verdoorn mechanism are central to explain the cross-
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to explain its determinants. Both parameters rd,a and λd are assumed as given and constant in 

the original KDT model. The autonomous productivity growth and the Verdoorn’s 
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progress) induced by the demand growth (Kaldor, 1957). In particular, ra is the autonomous 

rate of capital accumulation per worker, while λ is the capital accumulation induced by 

demand growth and the pace of technical progress incorporated in capital accumulation 

(Dixon and Thirlwall, 1975).  

iv- Taking the Kaldor-Verdoorn mechanism exogenously produce important 
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currently (Setterfield, 1997). Falling behind and catching up between economies are not 

theoretically possible (León-Ledesma, 2002). Some authors have efforted to remedy this 

shortcoming. Setterfield (1995, 1997) endogenized the magnitude of the Verdoorn 

coefficient for institutions. León-Ledesma (2002) argued that non-price variables as 

innovative activities, investment, and education are important sources of productivity 

growth, as is demand growth. Ocampo (2005) has argued that either shifts or the productivity 

regime equation’s slope are positively associated with technological progress. The empirical 

evidence of Romero and Britto (2017) and Romero (2019) confirm the positive association 

between the magnitude of Verdoorn’s coefficient and the research intensity and innovations. 

Secondly, the effects of RER on labor productivity via demand growth is only a part of the 

story. The RER influences capital accumulation, technological progress, and the R&D of 

firms (Souto e Resende, 2018), which is associated with labor productivity. Therefore, the 

RER influences labor productivity via demand growth and via its effects over technological 

progress, which should be considered together to provide a better understanding of the effects 

of RER on economic growth. 

A growth model is developed hereafter within the cumulative and circular causation 

tradition to understand the effects of RER over the economic performance, considering the 

raised limitations about the canonical KDT growth model.  

 

3- A Growth Model of Cumulative and Circular Causation 

 

The growth model developed in this article follows the analytical structure of 

Setterfield and Cornwall (2002), in which the economic growth is taken as a cumulative and 

circular process, and three elements are interwoven that, combined, constitute the 

Macroeconomic Regime (MR):  

(1) Demand Regime (DR): the demand regime describes the formation of demand 

growth. The theoretical model of this article expands the sources of demand in addition to 

the exports, considering the domestic sources of demand: investment, consumption, and 

imports.  

(2) Productivity Regime (PR): the productivity regime describes labor productivity 

growth determinants. The model of this article assumes that labor productivity growth is 

determined by the Kaldor-Verdoorn mechanism.  

(3) Institutional Regime (IR): the non-price variables that affect the size of ra and λ 

constitute the institutional regime. The institutional regime encompasses the macro-

institutional structure within the economic behavior that occurs and constitutes the operating 

system related to the social infrastructure, uncertainty, social conflict, stability, long-run 

expectations, income distribution claims (Setterfield and Cornwall, 2002). An institutional 

regime based on the absence (existence) of distributive conflict and uncertainty, concerning 

the profit-share of GDP and a growing up (slowing down) demand, generates a period of 

strong (weak) capital accumulation (Setterfield and Cornwall, 2002). Consequently, the 

parameters ra and λ are higher (lower), which enhance (diminish) the growth rate of 

productivity and demand (Setterfield and Cornwall, 2002).  

Furthermore, the model is developed assuming that:  

(1) The RER, represented by Θt, is the price of foreign currency in terms of the domestic 

currency (it is the price of the national currency to the eyes of the foreign buyer). As lower 

is the Θt, cheaper is the domestic goods in the international market. It is assumed that Θt is 
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determined exogenously by the monetary authority in order to make domestic goods more 

competitive in relation to foreign goods. 

(2) The income distribution between workers and capitalists is the link between RER and 

demand growth: RER influences consumption (wage-share), investment (profitability), and 

net exports (international competitiveness).   

(3) The productivity regime is endogenous to RER. The argument is that the RER 

influences the magnitude of parameters ra and λ via its effects on the investments (that 

embodies technological progress).  

The theoretical model is developed following the subsequent steps. Firstly, the link 

between RER, prices and income distribution is modeled. The demand and productivity 

regimes are modeled, connecting RER, income distribution, demand, and labor productivity 

growth.  

 

3.1- RER, Prices, and Income Distribution  

 

Following the Kaleckian tradition, the prices of exported domestic goods Pdx,t (in 

foreign currency) are modelled following a markup rule under the costs: 

Pdx,t= Θt{[(Θt
-1Mt)

σNt
1-σ)ψ+(Wt/Rt)

1- ψ](1+ MKt)}                           (7) 

The variables Mt, Nt, Et, Rt stand for the imported inputs used in production, the national 

inputs employed in production, the nominal wage, and the labor productivity, respectively. 

The parameter ψ represents the share of inputs in costs, and (1-ψ) is the share of labor in 

costs. The parameter σ is the share of imported inputs in all inputs, while (1-σ) is the share of 

domestic inputs in all inputs employed in production. Lastly, the vector (1+MKt) is the 

markup rule.  

The log-difference of equation (7) means that the changes in the prices of exported 

goods are represented by: 

pdx,t= θt - ψσθt +ψσnt +ψ(1-σ)zt+(1- ψ)(wt-rr)+mkt                         (8) 

Assuming that nt=mt=wt=0 (by the benefit of simplicity):  

pdx,t= (1 – ψσ)θt - (1- ψ)rr + mkt                                      (8.1) 

Blecker (1989) argues that the markup rate is endogenous to RER. The argument is that 

devaluations of RER allow the domestic firms to increase their markup in order to take 

benefits from the enhanced competitiveness in relation to foreign goods, then:  

MKt = MKd + mk1Θt
-1                                      (9) 

Where the constant MKd represents the desired markup, and the parameter mk1 captures the 

sensibility of markup to RER. The equation (9) in log-diff is:   

mkt = -mk1θt                                                      (9.1) 

Equation (9.1) means that the devaluations of RER increase the growth rate of markup.4  

Introducing the equation (20.1) into (19.1):  

pdx,t= (1 - ψσ - mk1)θt - (1- ψ)rr                                       (8.2) 

Equation (19.2) means that devaluations of RER make the domestic goods cheaper in 

international market. However, as greater is the share of imports, used as input in production 

and markup response to the RER, lower is such effect (assuming that 0< |ψσ + mk1|<1). 

Moreover, as it is assumed a declining real wage, labor productivity increases reduce the 

prices, which is weighted by the share of labor in costs.  

Another way to solve the equation (8.2) is for the changes in markup rate of firms:  

 
4 See Marconi et al. (2020) for an interesting argument for the Brazilian case.  
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mkt = pdx,t - (1 - ψσ)θt + (1- ψ)rr                                    (10) 

Equation (10) means that the devaluations of RER have a profitability effect as long it 

increases the markup rate of firms. A devaluation of 1% in RER increases the markup rate 

by (1 - ψσ) %. In addition, rises in the prices of exported goods increase the markup rate of 

firms. As it is assumed a declining real wage, the gains of labor productivity are absorbed by 

the capitalists by a greater markup rate or enhanced profitability.  

Kalecki (1956) claims that the functional income distribution between wage- and 

profit-share in GDP can be written as a positive function of markup rate. The greater the 

markup rate, the greater (smaller) the profit- (wage-) share in GDP. Simply, it is assumed 

that the equation (10) represents roughly the changes in the profit-share in GDP, represented 

by πt: 

πt = pdx,t - θt(1 - ψσ) + (1- ψ)rr                                       (11) 

Therefore, the income distribution between workers and capitalists is influenced by the RER 

and by the labor productivity growth. Devaluations of RER/increases in labor productivity 

increase the profit-share in GDP, or, in another manner, it reduces the wage-share in GDP.  

 

3.2- Demand Regime  

 

The demand regime is formed by consumption, investment, exports, and imports, 

represented, respectively, by ct, it, xt and mt:  

yt = ct + it + xt - mt                                                (12) 

The behavior of changes in consumption is modeled as:  

ct = (1 – σω)ωt + (1 – σπ)πt                                              (13) 

the variables ωt, σω and σπ represent the changes in the wage-share in GDP, the marginal 

propensity to save of workers and entrepreneurs, respectively. The changes in wage-share in 

GDP can be written as the inverse of the changes in the profit-share in GDP: -πt. Therefore, 

rearranging the equation (13):  

ct = (σω – σπ)πt                                                        (14)  

The effects of changes in the functional income distribution between workers and capitalists 

on consumption are associated with the difference between the parameters σω and σπ. 

Increases in the profit-share boost (reduce) the consumption if σω > σπ (σω < σπ).  

The behavior of investment is modeled using the investment function of Bhaduri and 

Marglin (1990):  

it = i0 + i1πt + i2yt                                                        (15) 

where the constant i0 captures the changes in the expectations of entrepreneurs, the parameter 

i1 is the sensibility of investment to changes in profit-share, while i1 is the sensibility of 

investment to changes in demand growth. Both parameters are positive.  

The behavior of exports and imports is modeled as:  

xd,t= -npd,t + δpf,t + єzt                                                   (16) 

mt = m1yt                                                               (17) 

equation (16) equals (2), assuming that pf,t=zt=0, and introducing (8.2) into (16): 

xd,t= -n[(1 - ψσ - mk1)θt - (1- ψ)rr]                                      (16.1) 

That is, devaluations in RER and increases in labor productivity increase the exports. The 

imports, in turn, depend positively on the growth of domestic demand. As higher is the 

growth of domestic demand, the higher is the growth rate of imports.  

Putting (14), (15), (15), (16.1) and (17) into (12):  

yt = (σω – σπ)πt + i0 + i1πt + i2yt - n[(1 - ψσ - mk1)θt - (1- ψ)rr] - m1yt 
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Introducing (11) and solving for yt:  

yt = i0 - b1θt + b2rr                                                           (18) 

where the parameter b1 represents the expression {(1 - ψσ)[(σω – σπ) - i1] - n(1 - ψσ - mk1)}(1 

- i2 + m1)
-1, while b2 represents the expression {(1- ψ)[(σω – σπ) + i1] + n(1- ψ)}(1 - i2 + m1)

-

1. By assuming that the expression (1 - i2 + m1) is positive, the effects of RER and labor 

productivity on demand growth are ambiguous and are associated with the combinations of 

parameters:  

(1) The wage-led case: if the expressions {(1 - ψσ)[(σω – σπ) - i1] - n(1 - ψσ - mk1)}(1 - 

i2 + m1)
-1 and {(1- ψ)[(σω – σπ) + i1] + n(1- ψ)}(1 - i2 + m1)

-1 are negative, devaluations of 

RER and increases in labor productivity, by increasing the profit-share in GDP, reduce the 

demand growth. The demand regime is wage-led. As a result, the smaller wage share in GDP, 

induced by devaluations in RER or by the greater labor productivity, reduces consumption, 

which is not compensated by the investment and exports. 

(2) The profit-led case: if the expressions {(1 - ψσ)[(σω – σπ) - i1] - n(1 - ψσ - mk1)}(1 - 

i2 + m1)
-1 and {(1- ψ)[(σω – σπ) + i1] + n(1- ψ)}(1 - i2 + m1)

-1 are positive, devaluations of 

RER and increases in labor productivity, by increasing the profit-share in GDP, increase the 

demand growth. The demand regime is profit-led. Consequently, the smaller wage share in 

GDP, induced by devaluations in RER or by the greater labor productivity, reduces the 

consumption, which is compensated by the investment and exports. 

 

3.3- Productivity Regime: endogenizing the Kaldor-Verdoorn’s Mechanism  

 

The productivity regime is determined by the Kaldor-Verdoorn mechanism:  

rt = ra + λtyt                                                        (19) 

The demand growth is the main determinant of labor productivity growth. Various authors 

have pointed out that the parameters of productivity regime are not constant over time or 

exogenous, such as Setterfield (1995, 1997), Setterfield and Cornwall (2002), Ocampo 

(2005), Romero and Britto (2017) and Romero (2019). The argument pursued in this article 

is that the parameters of equation (19) are endogenous to technological progress. As greater 

is the technological progress, more significant are the parameters of the productivity regime. 

Consequently, new technologies yields (i) a faster pace of autonomous growth of labor 

productivity and (ii) a greater labor productivity growth induced by demand growth.  

The endogeneity of the parameters ra and λt are modelled in following way:  

ra,t = F(It); f’>0                                                      (20) 

λt = F(It); f’>0                                                      (21) 

Assuming that the capital accumulation embodies new technologies, the parameters ra and λt 

are endogenous to the variable investment.5 Hence, new investments that embody 

technological progress increase both parameters. It turns out that the changes in investment 

are modeled as a function of changes in the profit share of GDP and demand growth. 

Although devaluations of RER always reduce the profit-share in GDP, its effects over 

demand growth depend on if the demand regime is wage- or profit-led:  

(1)  The wage-led case: in this scenario, devaluations of RER reduce the pace of capital 

accumulation because its contractionary effects over the demand growth are not compensated 

by the expansionary effects over the profit-share in GDP. The regime of capital accumulation 

is wage-led. Devaluations of RER make the pace of technological progress slower. As a 

 
5 In this case, the variable investment It (in upper letters) represents the variable investment in level.  
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result, the parameters ra and λt become smaller: the autonomous labor productivity growth 

become smaller and the Kaldor-Verdoorn mechanism is less intense.  

(2) The profit-led case: in this scenario, devaluations of RER increase the pace of capital 

accumulation because it produces a greater demand growth and profit-share in GDP. The 

regime of capital accumulation is profit-led. Devaluations of RER make the pace of 

technological progress faster. As a result, the parameters ra and λt become greater: the 

autonomous labor productivity growth becomes greater, and the Kaldor-Verdoorn 

mechanism is more intense. 

 

4- Interaction between Demand and Productivity Regimes: the impact of devaluations of 

RER  

 

Solving the system of equations, as Naastepad (2005) solves:  

yt,dr = i0 - b1θt + b2rr                                                  (22) 

yt,pr = (rt - ra,t)λt
-1                                                      (23) 

where yt,dr represents the demand growth associated with the labor productivity growth and 

RER, and yt,pr is the demand growth derived from the productivity regime. Equaling the 

equations (22) and (23) yields the equilibrium labor productivity growth rr
*: 

rt
*= (i0 - b1θt + λt

-1ra,t)(λt
-1 - b2)

-1                                            (24) 

Introducing (24) into (22) yields the equilibrium growth rate of demand yr
*: 

yt
* = i0(1 + b2) + [-b1 -b1b2(λt

-1 - b2)
-1]θt + b2[λt

-1ra,t(λt
-1 - b2)

-1]                   (25) 

The inclinations of regimes of productivity and demand regarding changes in RER are: 

drt
*/dθt = -b1(λt

-1 - b2)
-1                                              (26) 

dyt
*/dθt = -b1 - b1b2(λt

-1 - b2)
-1                                        (27) 

The effects of RER on the equilibrium values rt
* and yr

* are associated with the combinations 

of parameters. It is assumed that the expression (λt
-1 - b2)

-1 is positive, which is very 

reasonable as the Verdoorn coefficient is around 0.5 (λt
-1 is around 2), and b2 is likely to be 

less than 1. Therefore, the combinations of regimes of demand and capital accumulation 

determine how the RER influences rt
* and yr

*. The effects of devaluations of RER will be 

discussed for three different combinations of demand and capital accumulations regimes in 

what follows.   

 

4.1- Profit-led Regimes of Demand and Capital Accumulation  

 

In the scenario in which the regimes of demand and capital accumulation are profit-

led, devaluations of RER increase both demand growth as productivity growth: the 

parameters b1 and b2 are positive. Therefore, the expressions (26) and (27) are negative:  

drt
*/dθt = -b1(λt

-1 - b2)
-1<0 

dyt
*/dθt = -b1 - b1b2(λt

-1 - b2)
-1<0 

This suggests that devaluations of RER boost the growth of demand and labor productivity. 

Figure 3 illustrates the effects of devaluations of RER. 
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Figure 3- Profit-led Regimes of Demand and Capital Accumulation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part of the story about RER devaluations’ effects is represented by the displacement of 

the demand regime upwards. As the demand regime is profit-led, RER devaluations boost 

the demand growth. As a result of the circular and cumulative process, the growth rate of 

labor productivity increases: the equilibrium values provided by the model change from the 

point 0 to 1 (y1
*>y0

*, r1
*>r0

*).  

The other part of the story is associated with the effects of devaluations of RER over 

the productivity regime. Within an economy under a profit-led regime of capital 

accumulation, devaluations of RER boost the capital accumulation/technological progress. 

Consequently, the parameters ra and λt of productivity regime become larger: the autonomous 

labor productivity growth enlargers and the Kaldor-Verdoorn mechanism becomes more 

intense. Graphically, the line of productivity regime dislocates upwards and turns steeper:  

the equilibrium values provided by the theoretical model change from the point 1 to 2 

(y2
*>y1

*, r2
*>r1

*). 

Therefore, devaluations of RER boost the economic growth in economies under profit-

led regimes of demand and capital accumulation.  

 

4.2- Wage-led Regimes of Demand and Capital Accumulation  

 

In the wage-led scenario, the parameters b1 and b2 are negative, consequently, the 

expression (26) is positive:  

drt
*/dθt = -b1(λt

-1 - b2)
-1>0 

which suggests that devaluations of RER harm the growth of labor productivity.  

On the other hand, the effects of devaluations of RER on the demand growth are not 

straightforward. Devaluations of RER reduce the demand growth, but its contractionary 

effects over the labor productivity increase the wage-share in GDP, which has the opposite 
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(expansionary) effect on demand growth. Then, the effects of RER devaluations on the 

demand growth depend on which effect prevails:  

(1) The first scenario of wage-led demand regime: if the parameter |b1| is greater than the 

expression |b1b2(λt
-1 - b2)

-1|, the expression (27) is positive:  

dyt
*/dθt = -b1 - b1b2(λt

-1 - b2)
-1>0 

this suggests that the contractionary effects of RER devaluations on demand growth prevail 

to detriment of its positive effects on wage-share in GDP via the lower labor productivity 

growth. Therefore, RER devaluations reduce demand growth.  

Figure 4 illustrates the effects of devaluations of RER for an economy under wage-led 

regimes of Demand and Capital Accumulation of the first scenario.  

 

Figure 4- Wage-led Regimes of Demand and Capital Accumulation (first scenario) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once again, part of the story about the effects of devaluations of RER is represented by the 

displacement of the demand regime downwards. As the demand regime is wage-led, and 

|b1|>|b1b2(λt
-1 - b2)

-1|, devaluations of RER harm the demand growth. As a result of the circular 

and cumulative process, the growth rate of labor productivity reduces. Hence, the equilibrium 

values provided by the theoretical model change from point 0 to 1 (y1*<y0*, r1*<r0*).  

The other part of the story concerns the effects of RER on the productivity regime. As 

the economy is under a wage-led capital accumulation regime, devaluations of RER harm 

the capital accumulation/technological progress. Consequently, the parameters ra and λt of 

the productivity regime become smaller. Graphically, the line of productivity regime 

dislocates downwards and turns flatter:  the equilibrium values provided by the model change 

from point 1 to 2 (y1*<y2*, r2*<r1*). 

Therefore, devaluations of RER harm the economic growth in economies under wage-

led regimes of demand and capital accumulation of the first scenario. It should be noticed, 

however, that endogenizing the productivity regime implies a better situation after 
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exogenous: y1*<y2*<y0* and r2*<r1*<r0*. This is because of the reduction of labor 

productivity induced by the lower pace of technological progress (a result of the devaluation 

of RER), which increases the wage-share in GDP.  

(2) Second scenario of wage-led demand regime: if the parameter |b1| is smaller than the 

expression |b1b2(λt
-1 - b2)

-1|, the expression (26) is negative: 

dyt
*/dθt = -b1 - b1b2(λt

-1 - b2)
-1<0 

This suggests that the expansionary effects of RER on wage-share in GDP via the lower labor 

productivity prevail to detriment of its negative effects on demand growth. Therefore, 

devaluations of RER boost the demand growth.  

Figure 5 illustrates the effects of devaluations of RER for an economy under wage-led 

regimes of Demand and Capital Accumulation of the second scenario.  

 

Figure 5- Wage-led Regimes of Demand and Capital Accumulation (second scenario) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Devaluations of RER displace the demand regime upwards. The demand regime is wage-led, 

but |b1|<|b1b2(λt
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-1|, thus, that devaluations of RER boost the demand growth and the 

growth rate of labor productivity. Hence, the equilibrium values provided by the model 
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However, as the economy is under wage-led capital accumulation regime, devaluations 

of RER harm the capital accumulation/technological progress. Consequently, the parameters 

ra and λt of the productivity regime become smaller. Graphically, the line of productivity 

regime dislocates downwards and turns flatter:  the equilibrium values provided by the model 

change from point 1 to 2 (y1*<y2*, r2*<r1*). 

Therefore, the effects of devaluations of RER, when the expansionary effects of RER 

on wage-share in GDP via the lower labor productivity prevail to the detriment of its negative 

effects on demand growth, are positive, boosting the economic growth.  
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4.3- Wage-led Regime of Demand and Profit-led Regime of Capital Accumulation  

 

In the scenario in which the regime of demand is wage-led (the parameters b1 and b2 

are negative), and the regime of capital accumulation is profit-led, the expression (26) is 

positive:  

drt
*/dθt = -b1(λt

-1 - b2)
-1>0 

this suggests that devaluations of RER harm the growth rate of labor productivity.  

In contrast, once again, the effects of RER’s devaluations on the demand growth are 

not straightforward. Its effects on the demand growth depend on which effect prevails (the 

contractionary effects on demand growth or its expansionary effects on wage-share in GDP):  

(1) First scenario of wage-led demand regime: if the parameter |b1| is greater than the 

expression |b1b2(λt
-1 - b2)

-1|, the expression (27) is positive:  

dyt
*/dθt = -b1 - b1b2(λt

-1 - b2)
-1>0 

this suggests that the contractionary effects of RER on demand growth prevail in the 

detriment of its positive effects on wage-share in GDP via the lower labor productivity. 

Therefore, devaluations of RER reduce demand growth.  

Figure 6 illustrates the effects of devaluations of RER for an economy under a wage-

led regime of demand and a profit-led regime of capital accumulation of the first scenario. 

 

Figure 6- Wage-led Regime of Demand and Profit-led Regime of Capital Accumulation 

(first scenario) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this scenario, devaluations of RER reduce the growth rate of demand and labor 

productivity: the demand regime line dislocates downward, from 0 to 1 (y0
*> y1

*, r0
*> r1

*). 

As the economy is under a profit-led capital accumulation regime, devaluations of RER 

increase the parameters ra and λt. The line of productivity regime dislocates upwards and 

turns steeper:  the equilibrium values provided by the model change from point 1 to 2 

(y1*>y2*, r2*>r1*).  
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In sum, devaluations of RER harm the economic growth in economies under wage-led 

regimes of demand and a profit-led regime of capital accumulation of the first scenario. It 

should be noticed that endogenizing the productivity regime implies a worse situation after 

devaluations of RER, compared to the situation in which the productivity regime is 

exogenous: y2*<y1*<y0* and r1*<r0*<r2*. This is due to the increment of labor productivity 

induced by the greater pace of technological progress, which reduce the wage-share in GDP.  

(2) Second scenario of wage-led demand regime: if the parameter |b1| is smaller than the 

expression |b1b2(λt
-1 - b2)

-1|, the expression (26) is negative: 

dyt
*/dθt = -b1 - b1b2(λt

-1 - b2)
-1<0 

this suggests that the expansionary effects of RER on wage-share in GDP via the lower labor 

productivity prevails in the detriment of its negative effects on demand growth. Therefore, 

devaluations of RER boost the demand growth.  

Figure 7 illustrates the effects of devaluations of RER for an economy under a wage-

led regime of demand and a profit-led regime of capital accumulation of the second scenario. 

 

Figure 7- Wage-led Regime of Demand and Profit-led Regime of Capital Accumulation 

(second scenario) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this scenario, devaluations of RER increase the growth rate of demand and labor 

productivity: the demand regime line dislocates upwards, from 0 to 1 (y0
*< y1

*, r0
*< r1

*). As 

the economy is under a profit-led capital accumulation regime, devaluations of RER increase 

the parameters ra and λt. The productivity regime line dislocates upwards and turns steeper:  

the equilibrium values provided by the model change from point 1 to 2 (y1*>y2*, r2*>r1*).  

Therefore, devaluations of RER harm the economic growth in economies under wage-

led regimes of demand and a profit-led regime of capital accumulation of the second scenario. 
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y2*<y0*<y1* and r0*<r1*<r2*. This occurs due to the increment of labor productivity induced 

by the greater pace of technological progress, which reduce the wage-share in GDP.  

 

5- Concluding Remarks  

 

This paper proposed a growth model, within the Kaldorian tradition of circular and 

cumulative causation, to study the influence of RER devaluations on economic growth, 

solving some limitations of the canonical KDT growth model on this issue. The most 

interesting characteristic of this model is the fact that it explicitly considers the RER, whilst 

its influences on economic growth occur via both demand-side as supply-side factors. Put 

differently, the influence of RER is not restricted uniquely to the demand-side, but it also 

occurs via the supply-side.  

From the demand side, the influence of RER on economic growth is associated with 

the regime of demand. Devaluations of RER, in economies under a profit-led regime, 

positively impact the growth rate of demand and labor productivity. Nevertheless, in 

economies under a wage-led regime, the effects of RER devaluations are not straightforward. 

Its influence depends on which effect prevails: its direct contractionary effects on demand 

growth or its indirect expansionary effect on demand growth via its negative influence on 

labor productivity (that exerts a positive influence on wage-share in GDP). If the first effect 

prevails, devaluations of RER reduce the growth rate of demand and labor productivity. 

However, if the second effect prevails, devaluations of RER boost the growth rate of demand 

and labor productivity.  

From the supply side, the influence of RER on economic growth is associated with the 

regime of capital accumulation. The model endogenized the parameters of productivity-

regime regarding capital accumulation (which embodies technological progress). As faster is 

the pace of capital accumulation, the greater is the autonomous productivity growth. 

Moreover, the intensity of the Kaldor-Verdoorn mechanism also depends on capital 

accumulation, which means the RER influences the magnitude of the effect of growing 

demand on labor productivity. The demand growth is still the primary determinant of labor 

productivity. The RER influences labor productivity by changing productivity-regime 

parameters via its effects on capital accumulation/technological progress. In this regard, 

devaluations of RER in economies under a profit-led regime boost capital accumulation, 

which positively impacts labor productivity: the autonomous productivity increases, and the 

Kaldor-Verdoorn mechanism becomes more intense. In contrast, devaluations of RER in 

economies under a wage-led regime damage the capital accumulation, which negatively 

impacts labor productivity: the autonomous productivity reduces, and the Kaldor-Verdoorn 

mechanism becomes less intense. 

As a circular and cumulative causation process, the impact of devaluations of RER on 

economic growth is associated with the interaction between the demand-side and supply-side 

factors.  The model has shown that devaluations of RER:  

(i)  in economies under a profit-led regime of demand and capital accumulation, expand 

the demand growth, which, via the Kaldor-Verdoorn mechanism, increases labor 

productivity growth. In addition, the devaluations of RER induce a faster pace of capital 

accumulation/technological progress. Thereby, autonomous productivity increases and the 

Kaldor-Verdoorn mechanism becomes more intense, reinforcing the expansionary cycle. 

Therefore, the impacts of devaluations of RER on economic growth, in this case, are positive.  
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(ii) in economies under wage-led regimes of demand and capital accumulation, if the 

contractionary effects on demand growth prevail (first scenario), shorten the demand growth. 

Moreover, the devaluations of RER induce a slower pace of capital 

accumulation/technological progress in a way that the autonomous productivity reduce, and 

the Kaldor-Verdoorn mechanism becomes less intense, counterbalancing the contractionary 

process. Therefore, the impacts of devaluations of RER on economic growth, in this case, are 

negative. Nevertheless, it should be highlighted that making the parameters of the 

productivity regime endogenous to RER, implies a better situation after devaluations of RER, 

when compared to the situation in which the productivity regime is exogenous. In contrast, 

if the expansionary effects of RER devaluations on demand growth via its negative influence 

on labor productivity (that exerts a positive influence on wage-share in GDP) prevails 

(second scenario), devaluations of RER exert a positive influence on demand growth. Once 

again, the devaluations of RER induce a slower pace of capital accumulation and 

technological progress, reducing the autonomous productivity and the intensity of the 

Kaldor-Verdoorn mechanism. Into the extent that the labor productivity lowers (the wage-

share in GDP increases), the economic growth accelerates. Therefore, the impacts of 

devaluations of RER on economic growth, in this case, are positive. 

(iii) in economies under a wage-led regime of demand and a profit-led regime of capital 

accumulation, in the first scenario, shorten the demand growth. Furthermore, RER 

devaluations induce a faster pace of capital accumulation/technological progress. In this way, 

autonomous productivity increases, and the Kaldor-Verdoorn mechanism becomes more 

intense, reinforcing the contractionary process. In the second scenario, RER devaluations 

boost the demand growth, but the increases in labor productivity induced by the RER 

devaluations damages economic performance. Therefore, the impacts of devaluations of RER 

on economic growth, in both cases, are negative. It should be highlighted that making the 

productivity regime endogenous worsens the economic performance after RER devaluations, 

compared to the situation in which the productivity regime is exogenous.  
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