
United Nations University
Maastricht Economic and Social Research Institute on Innovation and Technology

3G internet diffusion and secondary education 
attainment: Evidence of opportunity cost in Viet Nam 

Asian Think Tank Forum 2024 
Digitalization as an Opportunity for Inclusive Growth in Asia and the Pacific
Session #3 Digitalization and Services 

Trang Thi Pham
PhD fellow, UNU-MERIT

3 October 2024
Jakarta, Indonesia





Structure

Case

Literature

Data & 
Methodology

Findings

Conclusions 
& Future 
research



Case

https://restofworld.org/2023/samsung-female-factory-workers-beauty-industry/https://www.shutterstock.com/image-photo/ba-ria-vietnam-jan-19-2023-2251652873



Literature: development economics, ICT4D, M4D

• ICT4D, M4D; ICT4E.
• Years of schooling, degree attainment, quality dimensions (skills, test scores, attitudes). 
• Individual level vs. labor market outcomes.
• Different technologies within the ICT sector.
• General Purpose Technology (GPT) (Caldarola et al., 2023; Gaglio et al., 2022).
• Inclusive technology.
• Short-long-run dimension.
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Context
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Data & Methodology

Province-level

• Vietnam Household Living Standard 

Survey (VHLSS)

• Degree shares for 15-25yo.

• 2010-2016.

• Nationally and provincially 

representative.

• 3G cell towers coverage: GSMA and 

OpenCellID.

• Others: employment, wages.

FE - IV

• Lightning strikes per capita as IV 

(Caldarola et al., 2023; Guriev et al., 2021; 

Manacorda & Tesei, 2020; Mensah, 2021).

• Seminal paper by Andersen et al. (2012).

•  World Wide Lightning Location Network.



Findings
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Conclusions & Implications, Future research

• Technology adoption & diffusion; 
educational and labor market outcomes of 
youth.

• Improves lower-secondary school attainment 
but discourages upper-secondary achievement.

• Education – employment trade-off: more job 
opportunities (waged, manufacturing & 
services); and reduced returns to schooling 
during following fast diffusion (lower-secondary 
school level attained the highest returns 
relatively to upper-secondary and tertiary 
levels).
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• Industrialization, increased manufacturing can increase 

child labor and reduce education attainment initially, but 

later on reduce child employment (Goldin & Katz, 2009; 

Hindman, 2002). 

• Technical and vocational educational and training 

(TVET) uptakes & quality, alternative pathways to formal 

education especially for at-risk youth (work-study 

programs, apprenticeships, and internships).

• Development catching up: human capital development 

policies in the age of (mobile) digitalization.

• Tertiary degrees: program levels.
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