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A B S T R A C T   

This study explores the dynamics between technological advancements, educational reforms, and their conse-
quent impact on the labor market in Chile over 1980–2018 reported by Campos-González and Balcombe (2024). 
The authors analyze the evolution of the skill premium in response to significant policy changes and global 
technological trends revealing a pivotal shift in the Chilean labor market: the transition from a technology-driven 
phase, where rapid technological advancements heightened the demand for skilled labor in the pre-2000 period, 
to an education-driven phase post-2000, marked by comprehensive educational reforms. These reforms effec-
tively increased the supply of educated workers, leading to the stabilization, and posterior decrease of the skill 
premium. The authors contribute to the broader understanding of how nations can navigate the challenges posed 
by the digital age, providing valuable insights for policymakers and educators in fostering equitable and sus-
tainable economic growth. The study’s findings are particularly relevant to emerging economies undergoing 
similar transitions, offering a framework for policy formulation that synchronizes educational advancements 
with technological progress to ensure inclusive economic development.   
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Stage of research Complete  

Unveiling the social impact of the race between education and 
technology: Insights from Chile. 

Understanding how technological and educational changes affect 
labour markets is crucial today. Campos-González and Balcombe [5] 
studied the Chilean case, contributing to the effort to improve society. 

The authors examine the race between education and technology, rep-
resented by the supply of skilled workers and a skill-biased technological 
change factor (SBTC), respectively, showing the importance of 
balancing these forces. Their findings provide valuable insights, 
enabling informed decision-making by policymakers and stakeholders 
since this balance can affect the wage gap between skilled and less 
educated workers, i.e., the skill premium, a factor in income inequality 
[2,13]. Still, it also provides information on the characteristics of eco-
nomic development, particularly how these forces may affect the evo-
lution of the supply and demand of skilled workers [7]. By highlighting 
the transition in Chile from a technology-driven to an education-driven 
labour market and the subsequent rise and fall of the skill premium, 
Campos-González and Balcombe [5] provide a roadmap for countries 
pursuing a stabilisation of the skill premium given its importance as a 
labour outcome that reflects the relative price of skills. Consequently, 
how it evolves will imply if we observe a rise or fall in demand for 
qualified workers. Developing economies need responsive educational 
policies to avoid skill gaps and income inequality. However, expanding 
education without market demand awareness can lead to a disbalance 
between supply and demand for skilled labour, challenging the high 
returns on educational investments done by societal agents. While most 
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of the studies focus on consolidated high-income economies like the US 
[3], the analysis explores the case of a country moving recently to the 
high-income category. Thus, Campos-González and Balcombe’s [5] 
study provides a template for other nations dealing with similar chal-
lenges in their economic development journeys. 

Furthermore, Campos-González & Balcombe [5] help to understand 
how societal impacts, particularly in terms of labour market equity and 
economic sustainability, can be shaped by policy decisions. Chile’s study 
period (1980–2018) represents a microcosm of the global challenges 
faced in synchronising educational reforms with technological ad-
vancements. It underscores the importance of evidence-based policy 
decisions, where educational reforms are about increasing access and 
aligning curriculum and training with the evolving demands of the la-
bour market. This approach ensures that education is a powerful tool for 
societal advancement, equipping individuals with the skills needed to 
thrive in a digital age. In this regard, this research is particularly rele-
vant to achieving the Sustainable Development Goals (SDGs), specif-
ically SDG 4 (Quality Education) and SDG 8 (Decent Work and Economic 
Growth). The author’s findings illuminate pathways for enhancing 
post-secondary education’s role and employment quality – goals that 
resonate across diverse socio-economic landscapes. 

Methodology: broadening the horizon of research approaches 

To evaluate the impacts of the race between education and tech-
nology on the skill premium, as in most of this literature, we can obtain 
the skill premium and the relative supply using observed wages and 
skilled and unskilled labour quantities, respectively, using labour or 
households’ surveys. Regarding the technology or SBTC factor, it has 
been assumed that its dynamics can be captured by a linear trend (see e. 
g., [1,3,11]). Campos-González & Balcombe [5] applied an Unobserved 
Component Model (UCM) using Bayesian estimation (UCM-Bayesian 
henceforth). This approach was chosen for its ability to delve into 
complex, long-term economic relationships, such as those between 
technological advancement, educational policy, and labour market dy-
namics, which show changing patterns. Other techniques, such as 
cointegration techniques, were also used by the authors. Still, their re-
sults were contrary to the economic theory due to methodological dif-
ficulties, as in past studies for Chile [12]. In this context, UCM-Bayesian 
estimation is especially pertinent for studies dealing with complex data 
sets where underlying patterns are not immediately apparent. 

Overall, methodological difficulties in estimating the race between 
education and technology have not been a central issue in much of the 
literature. One reason for this lack of interest might be that most 
research focuses on high-income countries (e.g., the US) where key 
variables like the skill premium still show a long-run increasing pattern 
[3]. In contrast, in Chile and other economies (e.g., Latin American 
countries), the skill premium has shown an inverted U-shaped pattern in 
recent decades [2]. In this context, researchers warned that the evalu-
ation of skill premium drivers in the context of changing patterns is 
difficult, and it risks imposing incorrect interpretations or assumptions 
concerning economic theory [2,10]. Therefore, it becomes imperative to 
recognise these empirical difficulties while simultaneously offering 
alternative approaches, such as the UCM-Bayesian applied by Cam-
pos-González & Balcombe [5]. 

Recognising limitations about modelling and estimation 

As noted above, Campos-González & Balcombe’s [5] study uses a 
linear trend to proxy SBTC as a technological change measure in their 
modelling approach. Some warned the limitations of linear trends in a 
context of complex nature of technological developments during recent 
decades, particularly with the advent and diffusion of, among others, 
computer-based technologies [6]. These technologies introduced 
non-linear innovation, diffusion, and saturation patterns that a linear 
model might not fully capture. However, using linear trends to proxy 

SBTC in economic models is grounded in established academic con-
ventions and methodology. Prominent studies in the literature employed 
linear trends to estimate the unobservable component of SBTC due to the 
practical challenges of directly measuring technological change (e.g., [1, 
11]). A linear trend is commonly used to represent technological pro-
gression to facilitates the analysis of long-term trends in the skill pre-
mium. This approach reflects the continuous and relatively predictable 
nature of skilled-biased technological advancements over time and their 
effects on the labour market. 

In addition, since Campos-Gonzalez & Balcombe (2024) extended 
the analysed period of past studies and offered new approaches to tackle 
methodologies difficulties, the SBTC specification using a linear trend 
also allows comparison with past studies for Chile [7,12] and other Latin 
American countries [14]. Some used alternative indicators such as R&D 
expenditure, patent counts, or the importation of innovative capital 
goods might offer a more nuanced and direct measure of technological 
change (see e.g., [8,9]). However, these indicators also come with their 
limitations, including the difficulty of linking specific R&D activities or 
patents directly to changes in the labour market and the skill premium. 
Moreover, availability and comparability of such data across time is 
limited. For example, public available data about patents for the Chilean 
case is only available from the 2000s. 

Implications: Offering empirical evidence for social change 

Campos-González and Balcombe [5] provide a nuanced under-
standing of how Chile’s labour market has evolved in response to 
technological and educational shifts. Fig. 1 displays the evolution of the 
skill premium. It shows an inverted U-shaped pattern, growing up in 
most of the pre-2000 period and then reducing, although with fluctua-
tions. On the one hand, Gallego [7] suggested that the increase in the 
relative demand for skilled labour in the 1980 s and 1990 s is related 
mainly to trade liberalisation implemented in Chile in the pre-2000 
period. One of the implications of this trade openness was the absorp-
tion of foreign technologies biased towards skilled labour, suggesting a 
skill-biased technological change effect (SBTC) leading to the increasing 
skill premium. 

On the other hand, the significant increase in educational attainment 
in recent decades, as shown by the measure of the relative skilled labour 
supply in Fig. 1, is one of the critical forces behind the skill premium fall 
according to results reported by Campos-González & Balcombe [5]. On 
average, this indicator grew from 0.16 to 0.22 in the 1980s and 1990s to 
0.30 in 2010–2018. Thus, the relative supply of skilled labour is sug-
gested as a critical driver pushing the skill premium down and Cam-
pos-González & Balcombe [5] found evidence of this relationship within 
the race between education and technology model along with the effect 
of SBTC, as discussed above. Summarising up, Campos-González & 
Balcombe [5] reveal a pivotal transition: from a period where techno-
logical advancements biased toward qualified workers predominantly 
drove the demand for skilled labour (pre-2000) to a phase where the 
supply of educated workers, shaped by educational reforms, began to 
play a more dominant role. This shift observed predominantly 
post-2000, has significant implications for understanding the dynamics 
of the supply and demand of skilled labour, which may provide infor-
mation on the countries’ economic processes. It highlights the need for 
educational systems to evolve in tandem with technological 
advancements. 

For societies grappling with similar challenges, the authors suggest 
several actionable paths. First, educational reforms should be responsive 
to the changing technological landscape. This means increasing access 
to education and ensuring that the education provided is aligned with 
the skills required in an increasingly digital and automated world. 
Second, by understanding the interplay between technology and edu-
cation, policies can be more effectively designed to foster inclusive 
growth and reduce the inequality gap. Lastly, there is potential for cross- 
country comparative studies examining how various educational 
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policies impact labour market outcomes in the face of technological 
change. Thus, Campos-González and Balcombe [5] urge a trans-
disciplinary conversation in a collaborative effort to shape a future 
where technological advancements and educational reforms work in 
synergy to promote equitable and sustainable economic development. 
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