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understood is that technological progress cannot be reduced to the adoption of imported machinery, foreign 

direct investment, or access to international markets. In developing economies, technological change depends 
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and the presence of advanced technologies in some firms have not generated a broad process of technological 
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Abstract 

 

The manufacturing sector is a central component of the Mexican economy because it contributes 

substantially to GDP and generates a significant share of national employment. However, the sector 

continues to face constraints related to innovation and the adoption of new technologies. This chapter 

examines technological change in Mexican manufacturing during 1991–2020, with the purpose of 

assessing whether relevant technological progress occurred and identifying the main factors behind 

manufacturing growth. The analysis shows that, although advanced technologies were introduced in 

some activities, their diffusion was insufficient to generate productive transformation across 

manufacturing subsectors. Dependence on imported inputs, limited innovation policies, and structural 

constraints restricted technological upgrading. Using a longitudinal panel data model based on Solow’s 

growth framework, the chapter finds that technological change was limited and that manufacturing 

growth was driven by labor expansion. These results support the need for an integrated industrial policy 

to strengthen technological capabilities and sectoral competitiveness. 

 

 
 

Economic growth, Industrial policy, Technological change 

 

Resumen 

 

El sector manufacturero constituye un componente central de la economía mexicana por su contribución 

al Producto Interno Bruto y al empleo. Sin embargo, enfrenta restricciones vinculadas con la innovación 

y la adopción de nuevas tecnologías. Este capítulo examina el cambio tecnológico en la manufactura 

mexicana durante 1991–2020, con el objetivo de evaluar si existió progreso tecnológico relevante e 

identificar los factores que explican su crecimiento. El análisis muestra que, aunque algunas actividades 

incorporaron tecnologías avanzadas, su difusión fue insuficiente para generar una transformación 

productiva amplia. La dependencia de insumos importados, el bajo gasto en investigación y desarrollo y 

las restricciones estructurales limitaron la actualización tecnológica. Mediante un modelo longitudinal 

de datos de panel basado en el marco de crecimiento de Solow, se encuentra que el cambio tecnológico 

fue limitado y que el crecimiento manufacturero fue impulsado principalmente por la expansión del 

trabajo. 
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Introduction 

 

The manufacturing sector plays a central role in the development of the Mexican economy. In 2023, it 

accounted for approximately 19% of gross domestic product (GDP) and generated more than 9.5 million 

jobs, equivalent to 17% of total employment in the country (INEGI, 2023a; INEGI, 2023b). Despite this 

relevance, the sector continues to face constraints related to innovation and the adoption of new 

technologies. The analysis of technological change in manufacturing is important because productive 

innovation is a key determinant of productivity, competitiveness, and long-term economic growth 

(Aliphat and García, 2022). However, previous studies show that Mexico has faced difficulties in 

achieving technological progress when compared with economies that share similar structural 

characteristics (Pérez and Soete, 1988; Dutrénit and Vera-Cruz, 2007). 

 

The Mexican manufacturing sector has supported economic growth, but its trajectory has been 

marked by persistent obstacles to the incorporation and diffusion of new technologies. This chapter 

analyzes technological change in Mexican manufacturing with two objectives: first, to determine whether 

relevant technological progress occurred during the period under study; and second, to identify the main 

factors that explain manufacturing growth. The central hypothesis states that the Mexican manufacturing 

sector did not experience substantial technological change and that its growth was driven mainly by the 

expansion of the labor force rather than by technological innovation or capital accumulation. 

 

The problem addressed in this chapter is the weak relationship between manufacturing expansion 

and technological upgrading in Mexico. Trade integration, foreign direct investment, and access to 

imported machinery have created conditions for modernization, but these mechanisms have not 

necessarily produced technological transformation across manufacturing subsectors. This situation raises 

a relevant question for economic development: whether manufacturing growth in Mexico has been 

supported by productivity-enhancing technological change or by the expansion of traditional productive 

factors. 

 

To evaluate this hypothesis, the chapter uses a longitudinal panel data model for the period 1991–

2020. The model combines the advantages of panel data with time-series information for each 

manufacturing branch, using data from the KLEMS-INEGI project. The added value of this 

methodological strategy lies in its capacity to estimate the relative contribution of technological change, 

capital, and labor across different manufacturing subsectors and over time. Unlike descriptive approaches 

that only document innovation trends or sectoral performance, this method allows the study to assess 

whether technological change operated as an effective source of manufacturing growth. 

 

The results show that technological change in Mexican manufacturing was statistically detectable 

but economically limited. Manufacturing growth was mainly associated with the expansion of labor, 

while the contribution of capital was positive but smaller. These findings provide empirical evidence for 

rethinking industrial policy toward the promotion of innovation, technological absorption, and productive 

capabilities. They are relevant for designing policies aimed at technological development and for 

understanding why Mexican manufacturing has not fully reached its potential as a driver of sustained 

economic growth. This chapter is organized as follows. Section 2 integrates the theoretical and empirical 

discussion on technological change in the Mexican manufacturing sector. Section 3 presents the data and 

methodology, including the econometric panel data model applied to manufacturing activities during 

1991–2020, based on Solow’s growth framework. Section 4 presents and analyzes the estimation results. 

Section 5 concludes by explaining the main results and identifying possibilities for improvement through 

industrial policy, innovation, and technological capability formation. 

 

2. Technological change in the Mexican manufacturing sector 

 

Technological change is a central concept in economic theory, particularly in the analysis of 

manufacturing, where innovation and the adoption of new technologies affect productivity, 

competitiveness, and industrial development (Romer, 1990; Schumpeter, 1942). It can be understood as 

the introduction of innovations and improvements in production processes that increase efficiency and 

quality in the production of goods (Autor, Levy, and Murnane, 2003; Goldin and Katz, 2008). Under this 

perspective, technological change is not only a technical process but also an economic mechanism 

through which firms, sectors, and countries expand their productive capabilities and sustain long-term 

growth (OECD, 2019). 

https://www.inegi.org.mx/temas/pib/
https://www.inegi.org.mx/programas/enoe/15ymas/
https://doi.org/10.33110/rnee.v15i2.318
https://www.lem.sssup.it/books.html
https://doi.org/10.1504/IJTG.2007.014339
https://www.jstor.org/stable/2937632
https://ssrn.com/abstract=1496200
https://doi.org/10.1162/003355303322552801
https://www.hup.harvard.edu/books/9780674035300
https://www.oecd-ilibrary.org/economics/the-future-of-productivity_9789264248533-en
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Classical growth theory and endogenous growth theory both emphasize the importance of 

technological change. In Solow’s (1956) model, long-term growth depends on capital accumulation, 

labor growth, and technological progress, which allows economies to overcome the limits of factor 

accumulation and avoid stagnation in a steady state. Endogenous growth theory, in contrast, explains 

technological change as a process generated within the economy through investment in knowledge, 

human capital, innovation, and learning (Romer, 1990; Lucas, 1988). Schumpeter’s contribution is also 

relevant because it identifies innovation as the engine of economic development and explains how 

technological innovations can transform entire industries through new products, production processes, 

machinery, equipment, and forms of work organization (Schumpeter, 1942). Aghion and Howitt (1992) 

extend this approach by linking innovation, creative destruction, and long-term growth dynamics. 

 

The Mexican manufacturing sector faces structural constraints that have limited its capacity to 

achieve technological development. Low investment in research and development (R&D) and 

insufficient infrastructure for innovation have reduced the capacity to generate domestic technology and 

have reinforced dependence on imported technologies. According to the OECD (2019), Mexico’s 

expenditure on R&D was below 1% of GDP in 2019. This limited effort restricts the possibility of 

developing domestic technological capabilities and adapting imported technologies to local productive 

conditions. Although several policies have attempted to promote innovation, technological adoption has 

remained limited and fragmented (Dutrénit and Vera-Cruz, 2007). 

 

Mexico has incorporated advanced technologies such as automation and robotics, but their 

integration has not produced a generalized process of technological change in manufacturing. These 

innovations have been concentrated mainly in large multinational firms, while small and medium-sized 

enterprises (SMEs) continue to operate with outdated equipment and production processes. Financial 

constraints and high adoption costs have limited the capacity of SMEs to incorporate new technologies 

at a broader scale (Vázquez, 2022). This uneven diffusion reduces the aggregate impact of technological 

progress and creates gaps between firms with advanced technological capabilities and firms that remain 

technologically lagged. 

 

The international literature shows that technological change does not spread homogeneously 

across countries, sectors, or firms. Developed economies such as the United States, Germany, and Japan 

have led the adoption of advanced manufacturing technologies, supported by high R&D investment and 

innovation-oriented public policies. The OECD (2019) documents that these economies experienced 

substantial improvements in manufacturing productivity through automation, robotics, and other 

advanced technologies. In contrast, developing economies, including those in Latin America, have faced 

greater difficulties in adopting and diffusing technological innovations due to limited access to finance, 

weak human capital formation, and insufficient technological infrastructure. 

 

The diffusion of new technologies is also relevant for understanding the Mexican case. Rogers’ 

diffusion of innovations model explains that technologies are adopted at different speeds, creating gaps 

between early adopters and late adopters (Rogers, 1962). In manufacturing, firms that adopt advanced 

technologies earlier tend to obtain competitive advantages, while firms with slower adoption remain 

exposed to lower productivity and weaker competitiveness. This argument is consistent with the Mexican 

manufacturing structure, where advanced technologies coexist with firms that face important constraints 

in financing, managerial capabilities, and technological absorption. 

 

Another factor that limits technological change in Mexico is the high dependence of 

manufacturing on imported inputs used in export production. This dependence implies that changes in 

import policies or input prices directly affect the sector’s capacity to incorporate new technologies and 

sustain international competitiveness. Romero and Aliphat (2019) show that the elasticity of import 

demand with respect to domestic prices is higher than the elasticity with respect to import prices, which 

suggests that domestic price fluctuations can affect the sector’s capacity for technological adaptation. In 

addition, Mexican GDP growth tends to increase imports proportionally, indicating that domestic 

economic strength is necessary to sustain technological progress in manufacturing. 

 

Mexico’s integration into global trade through the North American Free Trade Agreement 

(NAFTA) facilitated access to advanced technologies and technology transfer. The agreement improved 

manufacturing competitiveness by reducing tariff and non-tariff barriers and by facilitating the 

importation of machinery and advanced equipment.  

http://www.jstor.org/stable/1884513
https://www.jstor.org/stable/2937632
https://doi.org/10.1016/0304-3932(88)90168-7
https://ssrn.com/abstract=1496200
https://doi.org/10.2307/2951599
https://www.oecd-ilibrary.org/economics/the-future-of-productivity_9789264248533-en
https://doi.org/10.1504/IJTG.2007.014339
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4026673
https://www.oecd-ilibrary.org/economics/the-future-of-productivity_9789264248533-en
https://teddykw2.wordpress.com/wp-content/uploads/2012/07/everett-m-rogers-diffusion-of-innovations.pdf
https://www.econstor.eu/bitstream/10419/282260/1/093.pdf
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Preferential access to the markets of the United States and Canada also encouraged foreign direct 

investment, which brought capital, technology, and managerial knowledge (López-Córdova, Hernández 

and Monge-Naranjo, 2003). However, the benefits of NAFTA were not homogeneous across sectors or 

firms. Trade integration created conditions for modernization, but it did not automatically generate 

technological upgrading across manufacturing subsectors. Recent evidence on global value chains, 

innovation, and industrial development in Mexico suggests that participation in international production 

networks must be accompanied by technological capabilities, absorptive capacity, and domestic value 

added. This perspective reinforces the argument that trade integration alone does not guarantee 

technological upgrading across manufacturing subsectors (Landa Díaz, 2026). 

 

The Mexican government has also implemented policies to support technological progress in 

manufacturing, including incentives for foreign direct investment, industrial modernization programs, 

increases in R&D spending, tax incentives, and labor training programs (Cimoli, 2000; INEGI, 2018). 

These measures generated partial improvements in efficiency and productivity in specific industries, such 

as electronics, where firms such as Foxconn and Flextronics incorporated frontier technologies for the 

production of electronic components (Vázquez, 2022). Advanced manufacturing techniques, including 

3D printing and the Internet of Things (IoT), have also begun to be applied, together with data-based 

quality management systems and predictive analytics, which have improved supply chain management 

and reduced downtime in industrial plants (Gereffi, 2014). 

 

In advanced economies, technological change has contributed to labor market polarization by 

benefiting highly skilled workers and widening wage gaps relative to less-skilled workers (Goldin and 

Katz, 2008). In developing economies, slower technological adoption has limited productivity gains and 

reduced the economic benefits associated with innovation. For Mexico, this means that technological 

change must be analyzed not only as the presence of advanced technologies in some firms, but also as 

the capacity of the manufacturing sector to absorb, adapt, and transform those technologies into 

productivity gains. 

 

3. Methodology 

 

This chapter analyzes technological change in the Mexican manufacturing sector using Solow’s 

neoclassical growth framework. Solow (1956) explains long-term economic growth as the result of 

capital, labor, and technological progress. In this approach, output depends on the interaction between 

productive factors and the level of technology. The production function is expressed as follows: 

 

𝑌 = 𝐴𝐾𝛼𝐿1−𝛼                                                                      [1] 

 

In this function, 𝑌 represents total output, 𝐾 represents capital, 𝐿 represents labor, and 𝐴 

represents the level of technology. The parameter associated with capital measures the contribution of 

capital to output, while the parameter associated with labor measures the contribution of labor. 

Technological change is treated as an exogenous component that affects the productivity of capital and 

labor. 

 

The production function is transformed into logarithmic form to estimate the relationship between 

output, capital, labor, and technology. This transformation allows the coefficients to be interpreted as 

elasticities and facilitates the comparison of productive factors across manufacturing subsectors 

 

𝑙𝑛𝑌 = 𝑙𝑛 𝐴 + 𝛽𝑙𝑛𝐾 + 𝛼𝑙𝑛𝐿                                                               [2] 

 

The model is then expressed in terms of growth rates. This procedure makes it possible to estimate 

the contribution of technological change after accounting for the effects of capital and labor. 

 

𝑌0 = 𝐴0 + 𝛽𝐾0 + 𝛼𝐿0                                                                                            [3] 

 

Technological change is obtained as the component of output growth that is not explained by 

capital and labor. Under this criterion, a small value of technological change indicates that the production 

process has not generated relevant productivity improvements after controlling for the contribution of 

productive factors. 

 

https://www.jstor.org/stable/20065450
https://www.jstor.org/stable/20065450
https://doi.org/10.22201/iiec.20078951e.2026.224.70411
https://doi.org/10.4324/9780203056219
https://www.inegi.org.mx/app/sdm/Paquete/Paquete.html?idPaquete=2
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4026673
https://doi.org/10.1080/09692290.2012.756414
https://www.hup.harvard.edu/books/9780674035300
https://www.hup.harvard.edu/books/9780674035300
http://www.jstor.org/stable/1884513
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𝐴0 = 𝑌0 − [𝛽𝐾0 + 𝛼𝐿0 ]                                                                      [4] 

 

The empirical estimation uses data from the KLEMS-INEGI project. The database provides 

information on value added, capital accumulation, and total employment for the Mexican manufacturing 

sector. The analysis covers 21 manufacturing subsectors during 1991–2020. The use of this period is 

relevant because it captures the evolution of Mexican manufacturing after trade liberalization, the 

consolidation of North American integration, the 2008–2009 financial crisis, and the structural 

disruptions observed at the end of the period. 

 

The dependent variable is manufacturing value added, represented by 𝑌. Capital accumulation is 

represented by 𝐾, and total employment is represented by 𝐿. All variables are expressed in natural 

logarithms. This specification allows the model to estimate the relationship between manufacturing 

output and its productive determinants across subsectors and over time. 

 

The empirical model is specified as follows: 

 

𝐴0 =  𝑌𝑖𝑡
0 = 𝐴𝑖𝑡

0 + 𝛽𝐾𝑖𝑡
0 + 𝛼𝐿𝑖𝑡

0 + 𝜀𝑖𝑡                                                [5] 

 

Box 1 presents the behavior of value added, capital, and employment in natural logarithms for 

the 21 manufacturing subsectors during 1991–2020. The graph allows a preliminary comparison of the 

evolution of the three variables and provides descriptive evidence before the econometric estimation. 

 

Box 1 
 

 

 

Figure 1 

Natural logarithm of value added (Y), capital (K), and employment (L) by 

Mexican manufacturing subsector, 1991–2020 

Source: Own elaboration based on INEGI data 
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Box 2 
 

 
 

Figure 2 

Natural logarithm of value added (Y), capital (K), and employment (L) by 

Mexican manufacturing subsector, 1991–2020 

Source: Own elaboration based on INEGI data 

 

Box 3 
 

 
 

Figure 3 

Natural logarithm of value added (Y), capital (K), and employment (L) by 

Mexican manufacturing subsector, 1991–2020 

Source: Own elaboration based on INEGI data 

 

The estimation strategy uses a longitudinal panel data model. This approach combines cross-

sectional information from manufacturing subsectors with time-series variation. It is appropriate because 

the number of subsectors is smaller than the number of years, which allows the model to exploit variation 

within each subsector over time and differences between subsectors. 

 

The general panel data model is expressed as follows: 

 

𝑦𝑖𝑡 = 𝛼 + 𝑥𝑖𝑡𝛽 + 𝑣𝑖 + 𝜖𝑖𝑡                                                                                     [6] 
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In this specification, the composite error term includes a subsector-specific component and a 

conventional error term. The subsector-specific component captures unobserved characteristics that 

differ across manufacturing subsectors but remain constant within each unit. The conventional error term 

captures idiosyncratic shocks that vary across subsectors and over time. To obtain an efficient estimation, 

the panel model is extended through generalized least squares (GLS) with a first-order autoregressive 

disturbance. This correction is used because manufacturing data may exhibit persistence over time. The 

autoregressive structure allows the model to control for serial dependence in the error term and to 

improve the efficiency of the estimated coefficients. 

 

Fixed effects control for unobserved characteristics that are constant within each subsector, but 

they exclude variables that do not vary over time. Random effects allow the inclusion of time-invariant 

components, provided that the unobserved effects are not correlated with the explanatory variables. To 

determine the most appropriate specification, the Hausman (1978) test is applied. The comparison 

follows the criterion established in panel data analysis and is supported by the random effects 

interpretation developed by Mundlak (1978). 

 

The final specification corresponds to a Baltagi-Wu GLS model with random effects and an 

autoregressive component. The estimated equation is: 

 

𝑙𝑛𝑌𝑖𝑡 = 𝛼 + 𝑙𝑛𝐾𝑖𝑡𝛽𝑘 + 𝑙𝑛𝐿𝑖𝑡𝛽𝐿 + 𝑣𝑖 + 𝜖𝑖𝑡                                                                    [7] 

 

In this equation, the constant is interpreted as the technological change component. The capital 

coefficient measures the effect of capital accumulation on manufacturing output, while the labor 

coefficient measures the effect of employment on manufacturing output. The subsector-specific error 

captures unobserved productive characteristics, and the model error captures the remaining variation. 

Some manufacturing subsectors present structural breaks during the period analyzed. To identify and 

correct these changes, the Clemente, Montañés, and Reyes (1998) test is applied. Dummy variables are 

included to control for specific subsector-year disruptions. These variables represent less than 5% of the 

total sample and allow the model to account for changes associated with crises, sectoral shocks, or breaks 

in the behavior of the series. 

 

Following Cameron and Trivedi (2005), the residuals must satisfy three conditions: normality, 

absence of autocorrelation, and homoscedasticity. Normality is assessed through the skewness-kurtosis 

test proposed by D’Agostino, Belanger, and D’Agostino (1990), with the extension developed by 

Royston (1991). Autocorrelation and homoscedasticity are evaluated using the Born and Breitung (2016) 

approach. These tests provide the diagnostic basis for determining whether the GLS random effects 

estimation is statistically adequate. Box 4 reports the descriptive statistics of value added, capital, and 

employment in natural logarithms. The table distinguishes between overall variation, variation between 

subsectors, and variation within subsectors over time. This distinction is useful because the model seeks 

to identify whether manufacturing growth is explained mainly by changes within subsectors or by 

differences across subsectors. 
 

Box 4 

 

Table 1  

Descriptive statistics of value added (lnY), capital stock (lnK), and employment (lnL) by Mexican 

manufacturing activity, 1991–2020 
 

Variable Mean Std. Dev. Min Max 

lnY (overall) .0125 .068 -.313 .409 

     Between  .018 -.021 .057 

     Within  .065 -.358 .396 

lnK (overall) .027 .059 -.135 .357 

     Between  .045 -.096 .079 

     Within  .047 -.109 .328 

lnL (overall) .007 .061 -.190 .318 

     between  .017 -.023 .053 

     within  .059 -.236 .307 

 

                                                                        Source: Own elaboration based on INEGI data. 

https://doi.org/10.2307/1913827
https://doi.org/10.2307/1913646
https://doi.org/10.1016/S0165-1765(98)00052-4
https://www.cambridge.org/mx/universitypress/subjects/economics/econometrics-statistics-and-mathematical-economics/microeconometrics-methods-and-applications?format=HB&isbn=9780521848053
https://doi.org/10.2307/2684359
https://onlinelibrary.wiley.com/doi/10.1002/sim.4780100811
https://doi.org/10.1080/07474938.2014.976524
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4. Results 

 

The Hausman test was applied to determine whether fixed effects or random effects provided the 

appropriate specification. The test reported a p-value of 0.563, which indicates that the differences 

between the coefficients are not systematic. Therefore, the random effects model was selected. The 

preliminary estimation of fixed effects and random effects produced similar signs and coefficient values, 

so the economic interpretation did not change. Based on this criterion, the Baltagi-Wu GLS model with 

random effects and a first-order autoregressive disturbance was used as the final specification. 

 

The longitudinal panel model covers 21 Mexican manufacturing subsectors during 1991–2020, 

with 429 observations. Some subsectoral series presented structural breaks; therefore, the Clemente, 

Montañés, and Reyes (1998) test was used to identify them. The model included 23 dummy variables to 

control for specific subsector-year disruptions. These variables represented less than 5% of the total 

sample and captured changes associated with sectoral shocks and crisis periods. 
 

Box 5 

 

Table 2 

Longitudinal panel data regression results: GLS regression with autoregressive disturbance 
 

Variables Coefficient Std. Dev. z-statistic p-value 

lnK .077 .036 2.21 0.027 

lnL .585 .037 15.76 0.000 

_cons .011 .002 4.73 0.000 

 

Source: Own elaboration based on INEGI data. 

 

The results show that the explanatory variables are statistically significant both jointly and 

individually. The Wald chi-square statistic was 865.47, with a probability value of 0.0000, which 

confirms the joint significance of the model. The R-squared values indicate that the model explains 

approximately 68% of the total variation. The within R-squared was 0.681, the between R-squared was 

0.709, and the overall R-squared was 0.683. These values indicate that the model captures both changes 

over time within manufacturing subsectors and differences across subsectors. 

 

The autoregressive coefficient was 0.043, which is lower than one and confirms the stability of 

the autoregressive process. The estimated value of sigma_u was 0.003, while sigma_e was 0.038. These 

values indicate that the error components remain close to zero and support the consistency of the 

estimation strategy. 

 

The estimated model is expressed as follows: 

 

𝑙𝑛𝑌𝑖𝑡 = 0.011 + 0.077𝑙𝑛𝐾𝑖𝑡 + 0.585𝑙𝑛𝐿𝑖𝑡                                                         [8] 

 

The coefficient of employment is 0.585 and is statistically significant at the 1% level. This result 

indicates that a 1% increase in employment is associated with a 0.585% increase in manufacturing output, 

holding capital constant. Labor therefore has the largest estimated effect on manufacturing growth. The 

coefficient of capital is 0.077 and is statistically significant at the 5% level. This result indicates that a 

1% increase in capital stock is associated with a 0.077% increase in manufacturing output, holding 

employment constant. Capital contributes positively to manufacturing output, but its estimated effect is 

smaller than the effect of labor. 

 

Technological change is obtained after controlling for the contribution of capital and labor. The 

corresponding expression is: 

 

𝐴0 = 0.011 = 𝑙𝑛𝑌𝑖𝑡 − [0.077𝑙𝑛𝐾 + 0.585𝑙𝑛𝐿]                                                                                    [9] 

 

 

 

https://doi.org/10.1016/S0165-1765(98)00052-4
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The constant term is 0.011 and is statistically significant. This value indicates that technological 

change is not equal to zero. However, its magnitude is small. The hypothesis test on the coefficient 

associated with technological change rejected the null hypothesis that the coefficient equals zero. This 

result means that technological change is statistically detectable, but its contribution to manufacturing 

growth is limited in economic terms. 

 

The dummy variables included to capture structural breaks show differentiated effects across 

subsectors and years. Some coefficients are positive, such as those associated with the paper industry in 

1997 and machinery in 2010. Other coefficients are negative, especially those associated with 2003 and 

2009 in several subsectors. These results are consistent with the effect of external shocks and crisis 

periods on the trajectory of manufacturing production. 

 

The diagnostic tests confirm that the model satisfies the assumptions required for the residuals. 

Following Cameron and Trivedi (2005), the residuals were evaluated in terms of normality, absence of 

autocorrelation, and homoscedasticity. The skewness-kurtosis test proposed by D’Agostino, Belanger, 

and D’Agostino (1990), with the Royston (1991) extension, reported a p-value of 0.924 for skewness 

and 0.079 for kurtosis. The joint p-value was 0.211. Since this value is greater than 0.05, the null 

hypothesis of normality is not rejected. 

 

Box 6 
 

 

 

Figure 4 

Histogram of residuals 
Source: Own elaboration 

 

The autocorrelation test reported a p-value of 0.43. This result indicates that the residuals do not 

present autocorrelation problems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.cambridge.org/mx/universitypress/subjects/economics/econometrics-statistics-and-mathematical-economics/microeconometrics-methods-and-applications?format=HB&isbn=9780521848053
https://doi.org/10.2307/2684359
https://onlinelibrary.wiley.com/doi/10.1002/sim.4780100811
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Box 7 
 

 

 

Figure 5 

Residuals scatter plot 
Source: Own Elaboration 

 

The homoscedasticity test reported a p-value of 0.703. This result indicates that the null 

hypothesis is not rejected and that the residuals are homoscedastic. The comparison between observed 

and estimated manufacturing output also supports the fit of the model. 

 

Box 8 
 

 
 

Figure 6  

Aggregate comparison  

Source: Own elaboration 
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Box 9 
 

 

 

Figure 7  

Comparison by manufacturing subsector 
Source: Own Elaboration 

 

The results indicate that manufacturing growth in Mexico during 1991–2020 was driven mainly 

by labor expansion. Capital accumulation had a positive but smaller effect, while technological change 

contributed only marginally to output growth. This finding is consistent with previous studies that argue 

that the Mexican economy has relied more on labor expansion and capital accumulation than on 

technological progress (OECD, 2019). The limited magnitude of technological change can be associated 

with low investment in research and development, dependence on imported technologies, and restrictions 

faced by small and medium-sized enterprises in absorbing innovation (Vázquez, 2022). 

 

The results also suggest that Mexican manufacturing has followed a labor-intensive growth 

pattern rather than one led by technological innovation. This pattern is consistent with the experience of 

developing economies where the availability of low-cost labor attracts investment toward activities with 

limited technological content, but also restricts the possibility of sustaining higher growth rates over time 

(Lewis, 1954; Grossman and Helpman, 1991). In this context, the findings support the need to rethink 

productive linkages and strengthen regional content in strategic sectors (Márquez and Mendoza, 2025). 

 

The small estimated value of technological change also reflects differentiated adoption of 

technologies within manufacturing. Large multinational firms have incorporated automation and 

robotics, while many small and medium-sized enterprises continue to face financial and organizational 

constraints. This pattern reduces the aggregate effect of technological change, despite technological 

advances in specific subsectors. 

 

In the Mexican case, labor expansion has played the main role in manufacturing growth because 

technological change has not been adopted with enough depth across the productive structure. Investment 

in human capital, research and development, and technology adoption has not generated a process of 

technological upgrading capable of transforming the sectoral growth pattern. This result is consistent 

with endogenous growth theory, which argues that technological change emerges from human capital 

accumulation, knowledge creation, and investment in research and development (Romer, 1990). 

 

5. Conclusions 

 

Mexico has recorded low per capita income growth during the last three decades. This performance has 

limited the country’s capacity to consolidate a development path based on productivity, technological 

learning, and productive transformation. The results of this chapter show that strengthening the 

manufacturing sector requires more than increasing output or employment. It requires an industrial policy 

that links learning, knowledge accumulation, technological absorption, and domestic supplier 

development. The State has a role in coordinating this process through fiscal, educational, financial, 

trade, and industrial policy instruments.  

https://www.oecd-ilibrary.org/economics/the-future-of-productivity_9789264248533-en
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4026673
https://doi.org/10.1111/j.1467-9957.1954.tb00021.x
https://doi.org/10.1016/0014-2921(91)90153-A
https://libros.iiec.unam.mx/rodrigo-andres_politica-industrial-siglo-XXI
https://www.jstor.org/stable/2937632
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In this sense, the economic, social, and institutional approach proposed by the Global Economic 

Development Index offers a useful framework for designing policies that connect productive 

transformation with development objectives (Aliphat and Blancas, 2025). 

 

The empirical results show that Mexican manufacturing growth during 1991–2020 was driven 

mainly by labor expansion. The coefficient of employment was larger than the coefficient of capital, 

which indicates that labor had the main estimated effect on manufacturing output. Capital accumulation 

contributed positively to growth, but its effect was smaller. Technological change was statistically 

detectable, but its magnitude was limited. This result indicates that technological progress existed, but it 

did not operate as the main source of manufacturing growth. 

 

This finding helps explain why the manufacturing sector has not fully become a driver of 

productivity-led growth. During the period analyzed, trade liberalization and foreign investment 

contributed to the modernization of some activities, but they did not consolidate the bases of a national 

innovation system. The availability of low-cost labor supported investment and employment, but it also 

reinforced a growth pattern based on the quantity of labor rather than on productivity. This pattern 

restricted the capacity of the economy to sustain higher growth rates over time. 

 

The limited role of technological change is associated with structural constraints in the 

manufacturing sector. Low investment in research and development, dependence on imported 

technologies, limited technological infrastructure, and the weak absorption capacity of small and 

medium-sized enterprises reduced the possibility of transforming technology adoption into productivity 

gains across manufacturing subsectors. The coexistence of multinational firms using automation and 

robotics with domestic firms operating under technological restrictions confirms that technology 

diffusion remains incomplete within the productive structure. 

 

The possibilities for improvement require placing technological change at the center of industrial 

policy. Mexico needs instruments that promote investment in research and development, strengthen 

human capital formation, support technological absorption in small and medium-sized enterprises, and 

expand domestic productive linkages. Technology clusters, supplier development programs, and 

mechanisms for technology transfer linked to foreign direct investment can contribute to this objective 

if they are connected with national productive capabilities and regional content strategies. This policy 

orientation is consistent with recent discussions on the need for a new industrial and technological policy 

agenda in Mexico, focused on innovation, competitiveness, regional capabilities, technological clusters, 

and productive coordination (Unger, 2025). 

 

An industrial policy focused on innovation, domestic value chains, and technological 

diversification would allow Mexico to move from a labor-intensive manufacturing model toward a 

productivity-based growth model. This transition requires coordination between public policy, firms, 

research centers, and training institutions. The objective is not only to increase manufacturing output, but 

to build the technological capabilities required for sustained economic growth and long-term 

development. 
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