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The aim of this paper is to apply the extended Thirlwall’s Law, which incorporates capital accumulation to 

explain China’s (1971 – 2022) and Mexico’s (1961 – 2022) output growth rates. We use the ARDL cointegration 

methodology to estimate their import demand functions. We get robust estimations and then calculate their 

long-run growth rates, which result very close to their actual values. We recommend changing the Mexican 

industrialization strategy to generate domestic productive chains and domestic industries to substitute import-

goods and dynamize the domestic market. One limit of our paper is that we use aggregate variables, but it could 

be necessary to analyze the effects of exports and capital accumulation in the specific domestic industry 

subsectors. The originality lies in showing that China’s dynamism during the last decades is more related to its 

dynamic capital accumulation than to its dynamic growth rate of exports, whereas Mexico’s slow growth rate 

regime is more related to its low capital accumulation than to its high growth rate of exports. 

JEL Classification: C5, F15, O1, O14, O19, O40. 

Keywords: Econometric Modeling, Integration, Developing Countries, Industrialization, Growth Theory. 

Mediante la extensión de la Ley de Thirlwall, la cual incorpora la acumulación de capital, se explican las tasas de 

crecimiento de China (1971-2022) y México (1961-2022). Usamos la metodología de cointegración ARDL para 

estimar sus funciones de demanda de importaciones. Con las estimaciones robustas calculamos sus tasas de 

crecimiento de largo plazo, las cuales resultaron muy parecidas a sus valores observados. Recomendamos 

cambiar la estrategia de industrialización mexicana a fin de generar cadenas productivas domésticas e 

industrias domésticas que produzcan bienes sustitutos de las importaciones para dinamizar el mercado 

doméstico. Una limitante de nuestro artículo es que usamos variables agregadas, pero sería necesario analizar 

los efectos de las exportaciones y la acumulación de capital en los subsectores industriales específicos. La 

originalidad radica en mostrar que el dinamismo de China de las últimas décadas está más relacionado con su 

dinámica acumulación de capital que con su dinámica tasa de crecimiento de las exportaciones, mientras que el 

regimen de bajo crecimiento de México está más relacionado con su baja acumulación de capital que con su alta 

tasa de crecimiento de las exportaciones.  

Clasificación JEL: C5, F15, O1, O14, O19, O40. 

Palabras clave: Modelación Econométrica, Integración, Países en Desarrollo, Industrialización, Teoría 

del Crecimiento. 
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1. Introduction 
 

Anthony P. Thirlwall (1941 – 2023) was a revolutionary Keynesian economist2, he was very 

influential among economists3. He grounded the basis to develop an economic growth model in which 

the demand is the key to the working of the economies. In contrast with the supply side growth 

models in which inputs availability led to economic growth, Thirlwall (1979) showed that regardless 

of the inputs availability, the dynamic trade balance equilibrium is the main constraint to the growth 

rate of the economies, which can be relaxed through the increase of the growth rate of exports and 

the industrialization of the economies to decrease the income elasticity of demand for imports. 

The aim of this paper is to show that the current industrialization processes, such as the 

Mexican one, focused on being a part of the global value chains, are not a sustainable way to improve 

a growth rate consistent with a constant trade balance as a percentage of GDP. This kind of 

industrialization does not generate domestic linkages with the rest of the domestic productive 

manufacturing sectors, and even worse, it induces stagnation or even a reduction of the domestic 

markets. On the contrary, the industrialization processes, such as the one follow by China, which 

generates domestic productive links, domestic industries producing goods to substitute imports and 

dynamic domestic markets complementing the performance of the export sectors are more 

sustainable.   

 Empirically, we apply an extended model (Vázquez Muñoz, 2018), which incorporates the 

capital accumulation as a determinant of the growth rate consistent with a constant trade balance as 

a percentage of GDP to explain the economic growth rate of China (during 1971 – 2022) and Mexico 

(for the 1961 – 2022 period). We also use three subperiods to compare some specific differences 

related to exports growth rates and capital accumulation regimes. 

 The study is organized as follows: Section 2 contains a literature review, with Thirlwall’s Law 

(Thirlwall, 1979), the exports super-multiplier effect (McCombie, 1985) and Thirlwall’s Law 

incorporating capital accumulation (Vázquez Muñoz, 2018). Section 3 presents the specific 

methodology to estimate the net capital stocks and the economic capacities for China and Mexico and 

the methodology used to estimate their import demand equations. Section 4 shows the results and 

discussion derived there from and, finally, our conclusions are presented in Section 5.       

 

 

 

 

 

 

 

 

 
2 Or even better, as he defined himself, an unreconstructed Keynesian (McCombie, 2024).   
3 Just after he passed away, there were many contributions in his honor: Aceves and Absalón (2023), Amado (2023), 
Ángeles-Castro, el. al. (2023), Nell (2023), Oreiro (2023), Pérez (2023), Perrotini, et. al. (2023), McCombie (2024), Pérez 
and Moreno-Brid (2024), Moreno-Brid and Pérez (2024).  
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2. Literature review 
 

Thirlwall’s law can be derived assuming an initial trade balance equilibrium: 

 

𝑋 =  𝑀      (1) 

 

where X is the exports level measured in domestic output,  is the real exchange rate and M is the 

imports level measured in foreign output. Thirlwall (1979) assumes the real exchange rate is given 

and equal to one4. Therefore, the dynamic trade balance equilibrium is given by: 

 

𝑥 = 𝑚       (2) 

 

where x is the growth rate of exports and m is the growth rate ofc imports. The exports level is a 

function of the foreign income level:  

 

𝑋 = 𝑌∗∗       (3) 

 

where Y* is the foreign income level and * is the income elasticity of demand for exports. On the 

other hand, the imports level is a function of the domestic income level: 

 

𝑀 = 𝑌      (4) 

 

where Y is the domestic income level and  is the income elasticity of demand for imports. Therefore, 

the growth rate of exports is given by: 

 

𝑥 =  ∗𝑔∗      (5) 

 

where g* is the growth rate of foreign income. While the growth rate of imports is given by: 

 

𝑚 =  𝑔      (6) 

 

where g is the growth rate of domestic income.  Substituting equations (4) and (5) in equation (2) 

and solving for g we get the growth rate of domestic income consistent with a dynamic trade balance 

equilibrium: 

 

𝑔𝑡𝑏 =
∗


𝑔∗      (7) 

 
4 Thirlwall (1979) refers to the Law of one Price and the pass-through effect of a depreciation on the domestic prices to 
justify irrelevance of the real exchange rate. For a deeper theoretical discussion see McGregor and Swales (1985), 
McCombie (2011) and Thirlwall (2011). On the empirical side, Pérez (2015) shows that most of the averages of the 
percentual real exchange rate variations are near to zero for a sample of 93 countries from different world regions from 
1980 to 2015; moreover, Alonso and Garcimartín (1998) finds that the trade balance deficits adjustment for 10 countries 
members of the Organization for Economic Cooperation and Development (OECD)  during the 1965 – 1994 period took 
place through output adjustments and not through relative price adjustments.  
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where gtb is the growth rate of domestic income consistent with a dynamic trade balance equilibrium. 

Equation (7) has very important implications related with the growth rate behavior of the economies: 

 

1) Regardless the inputs availability, the dynamic trade balance equilibrium imposes a 

restriction on the growth rate. 

2) The relative growth rate of the domestic economy with respect to that of the foreign economy 

is related to the international trade specialization of the economies. The economies 

specialized in manufacturing exports exhibit a lower income elasticity of demand for imports 

than the economies specialized in primary exports. When Thirlwall (1979) was published, 

there was a clear division between the international trade specialization of developed 

economies (manufacturing) and developing economies (primary goods). So, developing 

economies are condemned to exhibit a lower growth rate than developed economies5. 

3) If the low growth rate economies want to accelerate their economic growth, they should 

implement industrialization processes to reduce their income elasticity of demand for 

imports. 

 

Now, given that the numerator of equation (7) is the growth rate of exports (equation (5)), 

we can re-express equation (7) as: 

 

𝑔𝑡𝑏
𝑤 =

𝑥


       (8) 

 

Equations (7) and (8) are known as the strong and weak versions of Thirlwall’s Law6 

respectively. Since the publication of the Thirlwall’s Law, it attracted a great deal of attention, there 

have been a huge number of theoretical and empirical papers discussing it7.   

As indicated, in 1979 there was a clear division between the international trade specialization 

of developed and developing countries. However, during the last decades there has been a 

restructuring of the production process around the world. International trade is currently 

characterized by global value chains, which implies a distribution of the whole productive processes 

around of different countries; capital-intensive processes remain in developed economies whereas 

labor-intensive processes were relocated to developing economies. So, the essential Thirlwall’s idea 

has not changed but currently we should qualify his recommendation emphasizing that the 

 
5 The importance of the relative income elasticities of demand for imports in the explanation of the differential long-run 
growth rates of developed (center) countries and developing (periphery) countries was first postulated by Prebisch (1950) 
(see Thirlwall, 1983).    
6 According to Perraton (2003), the strong and weak versions difference of the Thirlwall’s Law is an empirical matter; if 
Thirlwall’s Law is applied without the estimation of ψ* we get the weak version. 
7 See Thirlwall and Hussain (1982), McGregor and Swales (1985), Bairam (1988), Bairam and Dempster (1991), McCombie 
(1992, 1997 and 2011), Andersen (1993), Atesoglu (1993a, 1993b, 1994 and 1997), Hieke (1997), McCombie and Thirlwall 
(1997), Alonso and Garcimartín (1998), Moreno-Brid (1998a, 1998b and 1999), Pugno (1998), Alonso (1999), Hussain 
(1999), Moreno-Brid and Pérez (1999), León-Ledesma (1999), Perraton and Turner (1999), Serrano Sanz, et. al. (1999), 
Turner (1999), Ansari, et. al. (2000), López and Cruz (2000), Moudud (2000), Barbosa-Filho (2001), Bértola, et. al. (2002), 
Dutt (2002), Bekö (2003), Jaime Jr (2003), Nell (2003), Palley (2003), Perraton (2003), Guerrero de Lizardi (2006), 
Setterfield (2006 and 2012), Araujo and Lima (2007), Aricioglu, et. al. (2013), Clavijo and Ros (2015), Ibarra (2015), Pérez 
(2015), Vernengo (2015), Vázquez Muñoz (2018), Perrotini, et. al. (2019), Perrotini-Hernández and Vázquez-Muñoz 
(2019), Carrasco and Tovar-García (2021), Ferreira, et. al. (2021) and Panshak, et. al. (2021) among many others. 
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economies should promote industrialization processes involving higher income demand elasticities 

for exports and lower income demand elasticities for imports (see Rodrik, 2018)8.  

Another point related to the Thirlwall’s Law is McCombie’s exports super-multiplier. 

According to McCombie (1985), exports are the only component of the aggregate demand which can 

produce a domestic income level increase and at the same time a trade balance improvement; in 

contrast, the rest of the aggregate demand components contribute to a domestic income level 

increase but at a trade balance worsening cost. Suppose a simple Keynesian model: 

 

𝑌 = 𝐶 + 𝐼 + 𝐺 + 𝑋 − 𝑀      (9) 

 

𝐶 = 𝐶̅ + 𝑐𝑌  0 < 𝑐 < 1     (10) 

 

𝐼 = 𝐼  ̅      (11) 

 

𝐺 = 𝐺̅      (12) 

 

𝑋 = 𝑋̅      (13) 

 

𝑀 = 𝑀̅ + 𝑚𝑌  0 < 𝑚 < 𝑐 < 1    (14) 

 

where C is the domestic consumption level, I is the domestic investment level, G is the domestic 

government expenditure level, c is the marginal propensity to consume and m is the marginal 

propensity to import; all variables with a horizontal line above are autonomous aggregate demand 

components. Equation (9) shows the internal equilibrium, the equality between the aggregate 

demand and the aggregate supply. Then, the domestic equilibrium income level is given by: 

 

𝑌𝐸 =
1

(1−𝑐+𝑚)
[𝐸̅]     (15) 

 

where YE is the domestic equilibrium income level and 𝐸̅ is the autonomous aggregate demand. From 

equation (15), it is evident that an increase of any of the components of the autonomous aggregate 

demand implies an improvement of the domestic equilibrium income level: 

 
𝜕𝑌𝐸

𝜕𝐸̅
=

1

1−𝑐+𝑚
> 0     (16) 

 

 Now, using equations (13) and (14), the trade balance is equal to: 

 

𝑋𝑁 = 𝑋̅ − 𝑀̅ − 𝑚𝑌     (17) 

 

 
8 Currently, some developing economies exporting manufactures, such as Mexico, are exporting some parts of the whole 
production processes exhibiting low labor productivity and a low-income elasticity of demand for exports and their 
industrialization processes did not imply a reduction of their income elasticity of demand for imports, since they are 
importing capital-intensive final or intermediate goods from developed economies.   
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where XN is the trade balance. Therefore, an increase in autonomous aggregate demand implies a 

trade balance worsening, except for the case of the exports level: 

 
𝜕𝑋𝑁

𝜕𝐸̅
= −

𝑚

1−𝑐+𝑚
< 0 for 𝐸̅ ≠ 𝑋̅    (18) 

 
𝜕𝑋𝑁

𝜕𝑋̅
=

1−𝑐

1−𝑐+𝑚
> 0     (19) 

 

On the other hand, using equations (13) and (14), the equilibrium trade balance is given by: 

 

𝑋̅ = 𝑀̅ + 𝑚𝑌      (20) 

 

therefore, the domestic income level consistent with equilibrium trade balance is given by: 

 

𝑌𝑡𝑏 =
1

𝑚
[𝑋̅ − 𝑀̅]     (21) 

 

where Ytb is the domestic income level consistent with equilibrium trade balance. But, in fact, there 

is nothing assuring the equality between YE and Ytb. McCombie (1985) maintains that the components 

of autonomous aggregate demand can be used to equalize YE and Ytb. Specifically, we can consider the 

autonomous government expenditure, so YE and Ytb will be equal if: 

 
1

1−𝑐+𝑚
[𝐸̅] =

1

𝑚
[𝑋̅ − 𝑀̅]     (22) 

 

Therefore, the autonomous government expenditure for which YE and Ytb are equal is given 

by: 

 

𝐺̅𝐸𝑡𝑏 =
1−𝑐

𝑚
[𝑋̅ − 𝑀̅] − [𝐶̅ + 𝐼]̅    (23) 

 

where 𝐺̅𝐸𝑡𝑏 is the autonomous government expenditure for which YE and Ytb are equal. According to 

equation (23), if the export level grows, 𝐺̅𝐸𝑡𝑏 also rises. On the other hand, if the investment level is 

higher, 𝐺̅𝐸𝑡𝑏 must decrease. The logic is the following: if the exports level is increased, the income 

level also rises and then also the imports level goes up, but in a lower magnitude; therefore, the trade 

balance improves (equation (19)), and the government could increase its expenditure to improve the 

income level and to re-equilibrate the trade balance. In contrast, when investment increases, the 

income level also rises, and so the imports level, but, given that the exports level is constant, there is 

a worsening of the trade balance (equation (18)), and the government should decrease its 

expenditure to re-equilibrate the trade balance, thus affecting in a negative way the level of domestic 

equilibrium income. So, exports not only generate an improvement in the equilibrium domestic 

income level but also allow for a second-round improvement through a government expenditure 

increase given the improvement in the trade balance. 
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Implicitly, McCombie (1985) assumes a low-income elasticity of demand for imports and the 

existence of a domestic productive structure capable of meeting the higher domestic demand. So, the 

domestic market and, specially, the existence of domestic productive chains are very important for 

economic growth. If there are domestic productive chains and, also, a domestic industry capable of 

producing goods to substitute imports, then the exports super-multiplier effect would be stronger9. 

According to Vázquez Muñoz (2018), capital accumulation can be incorporated in Thirlwall’s model 

to consider the importance of domestic productive chains and the domestic market. The extended 

model considers an alternative specification for the imports demand level as follows10: 

 

𝑀 =
𝐹(𝐾𝐵)

𝐾
𝐷𝐷

𝑋𝑋

(𝐸𝐶)(𝐷+𝑋)
   K, D, X > 0   (24) 

 

where F is a positive constant, KB is the gross capital stock, D is the domestic demand for domestic 

goods, EC is the economic capacity11, and K, D, X are the gross capital, domestic income generated 

through the domestic goods demand and exports elasticities of demand for imports respectively. 

EC is a function of the net capital stock: 

 

𝐸𝐶 = 𝐻𝐾  >0     (25) 

 

where H is a positive constant, and   is the economic capacity elasticity with respect to net capital 

stock. Then, the growth rate of demand for imports is given by: 

 

𝑚 = 𝐾 𝐼

𝐾
+ 𝐷(𝑑 − 𝑒𝑐) + 𝑋(𝑥 − 𝑒𝑐)    (26) 

 

where d is the growth rate of internal demand for domestic goods and ec is the growth rate of 

economic capacity. Now, assuming that the growth rate of exports is given and equal to x0, 

substituting x0 and equation (26) in equation (2) and solving for d, we get: 

 

𝑑𝑡𝑏 =
(1−𝑋)𝑥−𝐾 𝐼

𝐾
+(𝐷+𝑋)𝑐𝑒

𝐷      (27) 

 

where dtb is the growth rate of internal demand for domestic goods consistent with a dynamic trade 

balance equilibrium. The first term of the numerator of equation (27) shows the importance of 

exports in the promotion of domestic productive activities; a lower value indicates a lack of 

productive linkages with domestic sectors; the third term shows the domestic capacity to produce 

goods to substitute imports and the second term stands for the requirements of imported capital 

 
9 See Perrotini Hernández and Vázquez Muñoz (2018) for a more general requirement for the existence of the exports 
super-multiplier effect. 
10 This specification is inspired in Harrod’s idea about the twofold role of investment, as a source of demand and as a source 
of supply (see Moudud, 2000). On the demand side, investment affects the demand for imports in a positive way, but on the 
supply side investment could modify it in a negative way. 
11 Following Shaikh and Moudud (2004) we consider the economic capacity as the desired output level given the net capital 
stock. 
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goods for production. So, we can get the growth rate consistent with a dynamic trade balance 

equilibrium as follows: 

 

𝑔𝑡𝑏 = 𝑑𝑡𝑏 + (1 − )𝑥     (28) 

 

where gtb is the growth rate consistent with a dynamic trade balance equilibrium and  and (1-) are 

the internal demand for domestic goods and the exports as a percentage of domestic output, 

respectively. 

 

3. Methodology 
 

Next, we use econometric methodology to estimate equations (25) and (26); then we obtain the 

internal demand for domestic goods and GDP growth rates consistent with a dynamic trade balance 

equilibrium for China (1971 – 2022) and Mexico (1961 – 2022)12.  

As a first step, to compute economic capacity we estimate China’s and Mexico’s net capital 

stocks using the Perpetual Inventory Method (Berleman and Wesselhöft, 2014). The net capital stock 

can be calculated in the following way: 

 

𝐾𝑡 = 𝐼𝑡 + (1 − 𝑡)𝐾𝑡−1     (29) 

 

where subscript t is a time index and  is the depreciation rate. Solving equation (29) for the growth 

rate of net capital stock obtains: 

 
𝐾𝑡

𝐾𝑡−1
=

𝐼𝑡

𝐾𝑡−1
+ 1 − 𝑡     (30) 

 

Now, assuming that the net capital stock [(
𝐾𝑡

𝐾𝑡−1
) − 1] and the investment (𝐼) trend growth 

rates are equal, solving equation (30) for the net capital stock in t-1 gets: 

 

1. 𝐾𝑡−1 =
𝐼𝑡

𝐼+𝑡
     (31) 

 

Then, using equation (31) we can elaborate the net capital stocks series whilst the gross 

capital stock is calculated as: 

 

(𝐾𝐵)𝑡 = 𝐾𝑡 + 𝐼𝑡    (32) 

 

Next, following Shaikh (2016), we compute China’s and Mexico’s economic capacity 

estimating the following equation: 

 

 
12 The corresponding subperiods for each country were chosen based on data availability. 
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𝑙𝑛𝑌𝑡 = 
0

+ 
1

(𝐾𝑆)𝑡 + 𝑢𝑌𝑡    (33) 

 

where ln is the natural logarithm operator; i (i = 0, 1) are the parameters to be estimated, KS is the 

net capital stock adjusted by the relative Gross Fixed Capital Formation and GDP deflators, 1 is the 

economic capacity elasticity with respect to net capital stock and uYt is an error term. Our null 

hypothesis is that 1 is strictly higher than zero. 

Once equation (33) is estimated, economic capacity is calculated as: 

 

(𝐸𝐶)𝑡 = 
0

+ 
1

(𝐾𝑆)𝑡     (34) 

 

Then, we estimate the import demand function with the following specification: 

 

𝑙𝑛𝑀𝑡 = 
3

+ 
4

(𝐾𝐵)𝑡 + 
5

(𝑙𝑛𝐷𝑡 − ln (𝐸𝐶)𝑡)+
6

(𝑙𝑛𝑋𝑡 − ln(𝐸𝐶)𝑡) + 𝑢𝑀𝑡  (35) 

 

where i (i = 3, 4, 5, 6) are the parameters to be estimated, 4, 5, and 6, are the gross capital stock, 

the internal demand for domestic goods and the exports elasticities of demand for imports, 

respectively, and uMt is an error term. Our null hypotheses are: 4 and 6 are higher or equal to zero, 

whilst 5 is strictly higher than zero. 

Equations (33) and (35) are estimated by the Bound Test Approach cointegration 

methodology (Pesaran, et. al. 2001) for two reasons: 1) we are estimating a theoretical long-run 

growth rate, and 2) this approach is pertinent irrespective of whether the underlying regressors are 

purely I(0), purely I(1), mutually cointegrated or any combination of these characteristics. This is, 

definitely, a considerable advantage given the low power of the unit root test and the relatively small 

size of our data for each country.  

Once the elasticities of demand for imports are estimated, we get the growth rate of internal 

demand for domestic goods consistent with a constant trade balance as a percentage of GDP 

substituting them in the following equation: 

 

𝑑𝑡𝑏 =
(−(1−)(1−)−

𝑋
)𝑥−𝐾 𝐼

𝐾
+(𝐷+𝑋)𝑐𝑒

𝐷−(1−)
   (36)13 

 

 Finally, the growth rate consistent with a constant trade balance as a percentage of GDP is 

calculated through equation (28). 

 

4. Results and discussion. 
 

The Chinese economy has exhibited a growth rate higher than the Mexican economy during the last 

decades. Specifically, as it can be seen in Graph 1 and Table 1, considering the periods 1971 – 2022 

for China and 1961 – 2022 for Mexico, the former exhibited an average annual growth rate of 8.58% 

whilst for the latter that average is equal to 3.58%. However, if we just consider the subperiod 1961 

 
13 See Moreno-Brid (1998a), Thirlwall (2011) and Perrotini-Hernández and Vázquez Muñoz (2019).  
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– 1981 (Mexico’s high growth rate experience), the average for China (1971 – 1981) was 6.18% 

whilst for Mexico it was equal to 6.87%. So, although very slightly, the Mexican economy grew at a 

rate higher than the Chinese economy. In contrast, during the years following the external debt crisis 

(1982 – 1988), China’s growth rate rose to 11.46% whilst Mexico suffered stagnation with a growth 

rate equal to 0.02%. Finally, during Mexico’s trade liberalization subperiod (1989 – 2022) based on 

the Washington Consensus (Williamson, 1990), the Chinese economy exhibited an average annual 

growth rate equal to 8.77% whilst the Mexican economy grew at 2.27%. 

If we consider aggregated demand components during the whole periods, the average annual 

growth rate of internal demand for domestic goods was equal to 8.18% for China and 2.73% for 

Mexico; on the other hand, considering their respective average annual growth rate of exports, China 

(13.53%) outpaced Mexico (7.94%). Therefore, the differential growth rate between China and 

Mexico is more proportional to their differential growth rate of internal demand for domestic goods 

than to that of their growth rate of exports. The average growth rate of internal demand for domestic 

goods for China was equal to 5.72% from 1971 to 1981 and 6.65% for Mexico in 1961 - 1981; in 

contrast, the average annual growth rate of exports for China was equal to 17.92% whereas for 

Mexico it was equal to 11.07%. Therefore, again, during this subperiod the differential growth rate is 

more proportional to the differential growth rate of internal demand for domestic goods than to the 

differential growth rate of exports. During the 1982 – 1988 subperiod, the average annual growth 

rate of internal demand for domestic goods for China was equal to 11.32% and equal to -0.87% for 

Mexico. In contrast, the average annual growth rate of exports for China was equal to 13.61% 

whereas for Mexico it was equal to 8.26%. Once again, during this subperiod the differential growth 

rate is more proportional to the performance of the internal demand for domestic goods than to that 

corresponding to the differential growth rate of exports. Finally, from 1989 to 2022, China’s average 

annual growth rate of internal demand for domestic goods was equal to 8.33% and Mexico’s equal to 

1.05%; whilst the former’s average annual growth rate of exports was equal to 12.10% and the 

latter’s 5.95%. So, in this last subperiod the greater relevance of the differential growth rate of 

internal demand for domestic goods vis-à-vis that of exports to explain overall differential economic 

growth is confirmed.   
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x 

 
Graph 1. GDP (g), internal demand for domestic goods (d) and exports (x) annual growth rates (%). 
Notes: Series for China since 1971, whilst for Mexico since 1961. The internal demand for domestic goods was 

calculated as the difference between the GDP and exports. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank 

and from the National Accounts database of the United Nations.  

 

Table 1. GDP (g), internal demand for domestic goods (d) and exports (x) growth rates (annual 

averages). 

 g d x 

 China Mexico China Mexico China Mexico 

1971(61) – 2022 8.58% 3.58% 8.18% 2.73% 13.53% 7.94% 

1971(61) – 1981 6.18% 6.87% 5.72% 6.65% 17.92% 11.07% 

1982 – 1988 11.46% 0.02% 11.32% -0.87% 13.61% 8.26% 

1989 - 2022 8.77% 2.27% 8.33% 1.05% 12.10% 5.95% 

Notes: Series for China since 1971, whilst for Mexico since 1961. The internal demand for domestic goods was 

calculated as the difference between the GDP and exports. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank 

and from the National Accounts database of the United Nations.  

 

How can we explain the behavior of the annual growth rates of internal demand for domestic 

goods for China and Mexico? As indicated, capital accumulation is relevant to induce an export super-

multiplier effect through the creation of domestic productive chains and the production of goods to 

substitute imports. First, we calculated China’s and Mexico’s net capital stocks following the 

Perpetual Inventory Method. We calculated the investment trend growth rate for China and Mexico, 

which was equal to 2.75% for the former and 15.77% for the latter14. Then, we calculate the net 

capital series using equations (31) and (29). In Graph 2 and Table 2 our results are shown along with 

both countries’ investment coefficients.  

 

 

 

 

 
14 For the case of China, the investment trend growth rate corresponds to the 1960 – 1969 subperiod whereas for the case 
of Mexico to the 1960 – 1968 subperiod. 
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Investment coefficient                                     Net capital accumulation 

       
Graph 2. Annual investment coefficient and net capital accumulation, 1960 - 2022 (%). 
Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database. 

 

Table 2. Investment coefficient and net capital accumulation (annual averages). 

 Investment coefficient Net capital accumulation 

 China Mexico China Mexico 

1960 – 2022 32.43% 20.18% 7.65% 3.62% 

1960 – 1981 24.24% 19.43% 3.19% 6.19% 

1982 – 1988 30.63% 18.34% 8.23% 3.83% 

1989 - 2022 37.85% 21.02% 10.28% 1.99% 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database.  

 

As shown in Graph 2 and Table 2, the Chinese investment coefficient was a bit higher than 

50% than the Mexican one for the whole period (1960 – 2022). Moreover, in each subperiod of 

analysis the Chinese investment coefficient was higher and the lowest difference, by far, was during 

the 1960 – 1981, when the Mexican growth rate was higher than the Chinese one. With respect to the 

net capital accumulation, the Chinese rate was higher than the Mexican rate during the whole period 

and during the 1982 - 1988 and the 1989 – 2022 subperiods. In contrast, during the 1961 – 1981 

subperiod, the Mexican net capital accumulation was almost 100% higher. 

Next, we calculate the Chinese and Mexican economic capacities estimating equation (33). 

Previously, we present the unit root test for lnY and ln(KS) in Table 3. 

 

Table 3. Unit root test for lnY and ln(KS), 1960 – 2022. 

lnY ADF test PP test lnKS ADF test PP test 

China -2.04 -5.19* China -7.49* -6.89* 

Mexico -1.74 -1.75 Mexico -1.28 -1.27 

d(lnY) ADF test PP test  d(lnKS) ADF test PP test  

China -8.70* -9.73* China -3.28** -3.03** 

Mexico -5.52* -5.51* Mexico -4.39* -6.30* 

Significance levels * p < 0.01, ** p < 0.05. 
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Notes: d() stands for the first difference operator; all level tests were done assuming the existence of trend and 

intercept whilst all first difference tests were done assuming the existence of intercept. The lags numbers used 

for the ADF tests were chosen according to the Schwarz information criterion, whereas the number of 

Bandwidth used for the PP tests were chosen according to the Newey-West criterion. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database.  

 

As shown in Table 3, lnY and ln(KS) for the Chinese case could be considered as a stationary 

series, whilst in the case of Mexico both series can be considered as integrated of order one. The 

results of our estimations of equation (33) by the ARDL cointegration methodology for China and 

Mexico are shown in Table 4. 

 

Table 4. Estimation of the Economic Capacity. 

Dependent variable lnY 

Period 1960 - 2022 

 China  Mexico 

Constant -4.46** Constant 11.19* 

 (1.79)  (0.38) 

D9722 10.06* ln(KS) 0.62* 

 (2.55)  (0.01) 

ln(KS) 1.12* D8222ln(KS) -0.01* 

 (0.06)  (0.001) 

D9722ln(KS) -0.33*   

 (0.08)   

Model type Restricted constant and no trend 

ARDL model (3, 3, 2, 3)  (3, 4, 3) 

F-statistic 8.28*  21.80* 

Adjustment coefficient 

ut-1 -0.17*  -0.41* 

 (0.06)  (0.04) 

Jarque-Bera normality test 1.94  0.38 

LM test (F-statistic) 2.61  1.64 

White test (F-statistic) 1.21  0.57 

Ramsey RESET test (t-statistic, one fitted term) 1.66  0.13 

Significance levels * p < 0.01, ** p<0.05. 

Note: Standard errors in parentheses. White tests do not include cross terms. We use some dummy and 

composed dummy variables to capture structural breaks; DXXYY stands for a dummy variable with value equal 

to one from 19XX to 20YY and zero otherwise. ARDL model indicates the lags numbers of the dependent and 

independent variables. A complete report of the estimations, including the fixed regressors used in each case, 

is available on request from the author. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database.  
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As shown in Table 4, our estimations are robust; moreover, in both cases there was a 

structural break indicating a decrease of the economic capacity elasticity with respect to the net 

capital stock, in the case of China since 1997 and in the case of Mexico since 1982.  

Once we got the economic capacity series for China and Mexico, we estimate the import demand 

equation (22). In Table 5 we present the unit root series test for each of the variables used. 

 

Table 5. Unit root test for lnM and ln(KB), lnD-ln(CE) and ln(X)-ln(CE). 

 lnM ln(KB) lnD-ln(CE) lnX-ln(CE) 

 ADF test PP test  ADF test PP test  ADF test PP test  ADF test PP test  

China -1.92 -0.93 -2.16 -2.77 -2.81 -3.18*** -0.80 -0.15 

Mexico -3.37*** -2.41 -4.46* -4.15* -2.33 -2.33 -2.72 -2.34 

 d(lnM) d(ln(KB)) d(lnD-ln(CE)) d(lnX-ln(CE)) 

 ADF test PP test  ADF test PP test  ADF test PP test  ADF test PP test  

China -5.92* -5.24* -2.76*** -2.88*** -5.88* -5.88* -4.72* -4.70* 

Mexico -6.22* -6.23* -1.35 -1.20 -7.92* -7.92* -6.79* -7.14* 

   ADFOBP test      

Mexico   -6.82*      

   (1981)      

Significance levels * p < 0.01, ** p < 0.05, *** p < 0.10. 

Notes: Series for China from 1970 to 2022 whereas series for Mexico from 1960 to 2022. ADFOBP is the 

Augmented Dickey Fuller test considering one break point test, break year in parentheses. d() stands for the 

first difference operator; all level tests were done assuming the existence of trend and intercept whilst all first 

difference tests were done assuming the existence of intercept. The lags numbers used for the ADF tests were 

chosen according to the Schwarz information criterion, whereas the number of Bandwidth used for the PP tests 

were chosen according to the Newey-West criterion. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database.  

 

According to our results, all series used for the estimation of the equation (35) are integrated 

of order one. The results of our estimations of equation (35) by the ARDL cointegration methodology 

for China and Mexico are shown in Table 6. 

 

Table 6. Estimation of the Import Demand equation. 

Dependent variable lnM 

 1970 - 2022  1960 - 2022 

 China  Mexicoa 

Constant 5.06*** Constant 10.74* 

 (2.64)  (2.15) 

D7075 -0.23* ln(KB) 0.56* 

 (0.08)  (0.07) 

ln(KB) 0.81* D8622ln(KB) 0.12* 

 (0.07)  (0.01) 
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ln(D)-ln(CE) 2.43* ln(D)-ln(CE) 1.52* 

 (0.84)  (0.50) 

ln(X)-ln(CE) 0.98* D8622ln(X)-ln(CE) 1.59* 

 (0.15)  (0.15) 

Model type Restricted constant and no trend 

ARDL model (4, 3, 2, 4, 2)  (2, 0, 0, 0, 0) 

F-statistic 16.02*  8.07* 

Adjustment coefficient 

ut-1 -0.35*  -0.47* 

 (0.03)  (0.06) 

Jarque-Bera normality test 2.40  0.71 

LM test (F-statistic) 0.48  0.01 

White test (F-statistic) 0.45  7.36* 

Ramsey RESET test (t-

statistic, one fitted term) 

0.76  0.97 

Significance levels * p < 0.01, ** p < 0.05, *** p < 0.10. 
a Standard errors adjusted by the White procedure; White test includes cross terms. 

Note: Standard errors in parentheses. We use some dummy and composed dummy variables to capture 

structural breaks; DXXYY stands for a dummy variable with value equal to one from 19XX to 19YY(20YY) and 

zero otherwise. ARDL model indicates the lags numbers of the dependent and independent variables. A 

complete report of the estimations, including the fixed regressors used in each case, is available on request 

from the author. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database.  

 

As shown in Table 6, the gross capital elasticity of demand for imports is a bit higher in China 

than in Mexico; moreover, the domestic demand for domestic goods elasticity of demand for imports 

for China is higher than for Mexico, almost by one point; in contrast, whereas from 1961 to 1985 the 

exports elasticity of demand for imports was higher for China than for Mexico, from 1986 to 2022 it 

is the other way around. So, the Mexican liberalization strategy resulted in an export sector 

disconnected from the domestic economy. 

The estimated internal demand for domestic goods and GDP annual growth rates consistent 

with a constant trade balance as a percentage of GDP are very similar to the actual ones for both 

economies (see Graph 3 and Table 7); in fact, the biggest differences observed in the Mexican case 

are for the 1989 – 2022 subperiod and, specially, for the 1982 – 1988 subperiod. Since the external 

debt crisis exhibited in 1982 until 1988, the Mexican growth rate could be equal to 6.34% but the 

economic policy was designed to depress the economic activity to get trade balances surpluses. On 

the other hand, during the liberalization subperiod (1989 – 2022) the growth rate consistent with a 

constant trade balance as a percentage of GDP has been so low (0.39%) that even although the actual 

annual growth rate has been low (2.27%), the Mexican economy has exhibited a cumulative trade 

balance deficits. Finally, it is worth noting that although the China’s average annual growth rate of 

exports has been higher during the whole period and during the subperiods than the Mexico’s, its 

gross capital contribution to the growth rate consistent with a constant trade balance as a percentage 
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of GDP has been higher than its exports contribution, and the contrary is verified for the Mexican 

case, except during the liberalization period, for which the contribution of exports is negative and 

that of gross capital contribution is lower than one percentage point.  

 

China, 1971 – 2022. 

    
 

Mexico, 1961 – 2022. 

    
Graph 3. Internal demand for domestic goods and GDP annual growth rates, observed and 

consistent with a constant trade balance as a percentage of GDP. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database. 

 

Table 7. Internal demand for domestic goods and GDP growth rates, actual and consistent with a 

constant trade balance as a percentage of GDP; exports and gross capital accumulation 

contributions, observed and predicted GDP growth rate differential and variation of the trade 

balance as a percentage of GDP (annual averages). 

China d dtb g gtb xc (I/K)c g-gtb xm 

1971 – 2022 8.18% 7.89% 8.58% 8.43% 2.37% 6.06% 0.15% 0.09% 

1971 - 1981 5.72% 6.03% 6.18% 6.47% 0.58% 5.89% -0.30% -0.03% 

1982 - 1988 11.32% 11.89% 11.46% 12.00% 0.87% 11.13% -0.54% 0.39% 

1989 - 2022 8.33% 7.76% 8.77% 8.33% 3.26% 5.07% 0.44% 0.07% 

Mexico         

1961 – 2022 2.73% 2.16% 3.58% 3.19% 2.25% 0.94% 0.39% 0.04% 

1961 - 1981 6.65% 6.45% 6.87% 6.66% 6.10% 0.56% 0.21% -0.02% 

-4

0

4

8

12

16

20

24

75 80 85 90 95 00 05 10 15 20

dtb d

-5

0

5

10

15

20

25

75 80 85 90 95 00 05 10 15 20

gtb g

-15

-10

-5

0

5

10

15

20

65 70 75 80 85 90 95 00 05 10 15 20

dtb d

-10

-5

0

5

10

15

20

65 70 75 80 85 90 95 00 05 10 15 20

gtb g



17 

 
 

Revista Mexicana de Economía y Finanzas, Nueva Época, Vol. 19 Issue 3, pp. 1-22, e999 
DOI: https://doi.org/10.21919/remef.v19i3.999 

1982 - 1988 -0.87% 6.11% 0.02% 6.34% 4.39% 1.94% -6.32% 1.34% 

1989 - 2022 1.05% -1.30% 2.27% 0.39% -0.57% 0.96% 1.88% -0.18% 

Notes: xc is the exports contribution to the growth rate consistent with a constant trade balance as a GDP 

percentage and it was calculated as 𝑥𝑐 =
(+(1−)(1−)−𝐷)𝑥

𝐷−(1−)
+ (1 − )𝑥, whereas (I/K)c is the gross capital 

contribution to the growth rate consistent with a constant trade balance as a percentage of GDP and it was 

calculated as (
𝐼

𝐾
) 𝑐 =

[(𝐷+𝐷)𝑐𝑒−𝐾 𝐼

𝐾
]

𝐷−(1−)
.  stands for annual variation and xm is the trade balance as a percentage 

of GDP. 

Source: Author’s elaboration using data from the World Development Indicators database of the World Bank, 

from the National Accounts database of the United Nations and from the Penn World Table 10.01 database.  

 

5. Conclusion 
 

Thirlwall’s Law is a current and highly relevant idea for understanding the growth rate behavior of 

the economies. A. P. Thirlwall stresses the necessity of industrialization in developing countries to 

improve their growth rates. As Prebisch (1950), he saw the restructuring of the productive structure 

of the economies as a way to generate higher growth rates. From 1979, year of the publication of the 

Thirlwall's Law, there have been many contributions supporting, criticizing, empirically applying, 

and theoretically extending it; there is no doubt about the high importance of Thirlwall’s Law among 

economists. 

When A. P. Thirlwall wrote his paper about the dynamic trade balance equilibrium constraint 

to economic growth rate in 1979, there was a clear division between developed and developing 

economies, the former specialized in manufacturing exports goods whereas the latter in primary 

exports goods. Currently, the global value chains modified the role of developed and developing 

countries in the international trade; some developing countries became manufacturing exporting 

countries; however, most of their production is focused on labor intensive processes, exhibiting a 

low-income elasticity of demand for exports and, on the other hand, they are not creating domestic 

productive chains nor a robust domestic market. Therefore, international trade benefits for them are 

not significant and, on the contrary, their specialization is contributing to the stagnation of activities 

oriented to the domestic market. 

The contribution of the present paper is to show that exports could exhibit a low contribution 

to the growth rate consistent with a constant trade balance as a percentage of GDP if the export sector 

is not linked to the rest of domestic productive sectors. Moreover, capital accumulation is relevant if 

it induces domestic productive chains and the emergence of domestic industries producing goods to 

substitute imports. Industrialization processes do not have to be focused on the countries static 

comparative advantage, but on the generation of a domestic industry properly chaining most 

domestic subsectors. 

Empirically, we show that although China’s exports growth rate has been higher than 

Mexico’s during the last decades, its most important contributor to the growth rate consistent with a 

constant trade balance as a percentage of GDP has been capital accumulation, whereas in the Mexican 

case, its more important contributor has been the exports. The Chinese industrialization process 

generated domestic chains among its domestic subsectors and the emergency of domestic industries 

producing goods to substitute imports. In contrast, the Mexican industrialization process was 
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focused on specific labor-intensive activities not linked with the rest of the domestic industrial 

subsectors; its international trade liberalization resulted in the disappearance of many domestic 

industries that produced final goods. 

It is worth nothing two results for the Mexican case: first, from 1989 to 2022, its growth rate 

consistent with a constant trade balance as a percentage of GDP is just 0.39%; the Mexican economy 

only can escape from stagnation through the accumulation of trade balance deficits, which, of course, 

is not a sustainable strategy; and second, during the same period (1989-2022) the exports growth 

rate is contributing in a negative way to the growth rate consistent with a constant trade balance as 

a percentage of GDP, this highlights the lack of domestic chains but also that the domestic market 

must be reduced ever more and more to maintain a sustainable trade balance deficit, which could 

have negative implications for key variables such as low wages, low government expenditure, high 

interest rates and, in general, the requirement to adopt contractionary economic policies. 
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