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Skill Development Using Internet



Is internet-based skill development an equalizing 
force for economic opportunity?



Background



Skill Development

• Critical to success in the current economy.
• Flexibility for evolving job demands.
• Many cycles of learning stages or continuous 

learning (Hall & Mirvis 1995).

• Economic trends forecast continued 
importance
• Automation will force 375 million workers will 

need to learn new skills (Manyika et al. 2017).
• Crucial that displaced workers have skills needed 

to be re-employed.

Hall, D. T., and Mirvis, P. H. 1995. The new career contract: Developing the whole person at midlife and beyond. Journal of vocational 
behavior 47(3):269–289. 

Manyika, J.; Lund, S.; Chui, M.; Bughin, J.; Woetzel, J.; Ba- tra, P.; Ko, R.; and Sanghvi, S. 2017. Jobs lost, jobs gained: Workforce 
transitions in a time of automation. McKinsey Global Institute. 



Internet-based Skill 
Development

• Internet Search Engines (Kuhn & Mansour 2014).

• Search engines support skill development 
through:
• Online universities
• Bootcamp-style courses
• Online tutorials
• Research and locate offline programs

• Skill-seeking important for economy.

• Used unequally across geographies?

Kuhn, P., and Mansour, H. 2014. Is internet job search still ineffective? The Economic Journal 124(581):1213–1233. 



Economic Inequalities in the US

• Geographic disparities in the US 
(Kneebone 2014).
• Economic growth is 

concentrated in a few cities (EIG 
2017).
• Rest of the country left behind
• How are internet-based 

technologies affecting this?

Kneebone, E. 2014. The growth and spread of concentrated poverty, 2000 to 2008-2012. The Brookings. 

Economic Innovation Group. 2016. The New Map of Economic Growth and Recovery. Technical report. https://eig.org/recoverymap



Research Questions

• How do people use search engines for skill development?
• What is the relationship between online skill searches and economic 

outputs at city level?
• Do search engines serve as an equalizer across different cities?



Data



Skill Search Queries

• Developed a corpus of skills list - CareerOneStop/US Dept. of Labor.
• 17k skills (e.g., javascript, human resources)

• Selected Bing queries from 2012-16 containing:
• at least one of: “course(s)”, “tutorial(s)”, “certificate(s)” and “certification(s)”. 

and
• at least one of the skills from our skills list.



Examples of Skill Search Queries



Skill Search Queries

• 11 million search queries.
• Mapped search queries to the MSA (Metropolitan Statistical Area) 

level.
• Data was anonymized & raw queries discarded after aggregation.



Economic Indicators of 
MSAs (Metropolitan 
Statistical Areas)

• For each of the years 2012-2016 and for each 
MSA:
• Unemployment rate (Bureau of Labor 

Statistics)
• GDP per capita (Bureau of Economic Analysis)
• Population (US Census Bureau)
• Poverty (US Dept. of Agriculture)



RQ 1: How do people use search 
engines for skill development?



Top 25 Most 
Searched 

Skills

Instructor Certification
OneNote

Microsoft Excel
HTML

AutoCAD
ITIL
CDL

Android
Personal Trainer

Human Resources
A+ Certification

CPA
Medical Billing

Pharmacy Technician
ASE

Six Sigma
ACLS

Python
SQL

Typing
EMT

Medical Assistant
Project Management

CNA
PMP

0.00% 0.50% 1.00% 1.50% 2.00%



MSAs with Highest GDP Per Capita



MSAs with Lowest GDP Per Capita



RQ2: What is the relationship 
between online skill searches and 
economic outputs at city level?



Measures of Skill Searches in MSAs

• Skill Searches Per Capita
• Skill Search Geographic Specialization
• Captures uniqueness of skills searched in each city relative to other cities.
• Higher score => Greater proportion of skill searches for more specialized skills.



Search & Specialization Ranks for MSAs with 
Highest & Lowest GDP per Capita



Correlation 
across MSAs

2012-16



RQ3: Do search engines serve as 
an equalizer across different 
cities?



Before & After Relationships

• How does economic health relate to future skill searching?
• How does skill searching relate to future economic growth?



Skill Searches, Past & Future Economic Strength
2012 2014 2016



How do rich and poor cities differ
in future skill searches?

2012 2014 2016

Economic
Measures 

2012
Skill Searches 2012-14



How do rich and poor cities differ
in future skill searches?

2012 2014 2016

GDP Per Capita 2012

Skill Searches
Per Capita
2012-14



How do rich and poor cities differ
in future skill searches?

2012 2014 2016

Higher GDP 
Per Capita

More Future
Skill Searches



How do cities with high and low skill searches 
per capita differ in future economic growth?

2012 2014 2016

Economic
Growth 2014-16Skill Searches 2012-14



How do cities with high and low skill searches 
per capita differ in future economic growth?

2012 2014 2016

Skill Searches Per Capita 2012-14

% Change in GDP
2014-16



How do cities with high and low skill searches 
per capita differ in future economic growth?

2012 2014 2016

Higher GDP GrowthMore Future
Skill Searches



Skill Searches, Past & Future Economic Strength
2012 2014 2016

Higher GDP GrowthMore Future
Skill Searches

Higher GDP 
Per Capita



Regression for GDP Change 2014-16
2012 2014 2016

DV: 
GDP Change

GDP Change 2012-14

Economic Measures 2012
GDP 2012

Unemployment 2012
Poverty 2012

Population 2012

+

Baseline Model



Regression for GDP Change 2014-16
2012 2014 2016

DV: 
GDP Change

GDP Change 2012-14

Economic Measures 2012
GDP 2012

Unemployment 2012
Poverty 2012

Population 2012

+

Baseline + Searches

Skill Searches Per 
Capita 2012-14+



Regression for GDP Change 2014-16
2012 2014 2016

DV: 
GDP Change

GDP Change 2012-14

Economic Measures 2012
GDP 2012

Unemployment 2012
Poverty 2012

Population 2012

+

Baseline + Specialization

Skill Search 
Specialization 2012-14+



Regression for GDP Change 2014-16
2012 2014 2016

DV: 
GDP Change

GDP Change 2012-14

Economic Measures 2012
GDP 2012

Unemployment 2012
Poverty 2012

Population 2012

+

Baseline + Both

Skill Searches Per 
Capita 2012-14+

Skill Search 
Specialization 2012-14+



Regression for GDP change 2014-16



Regression for GDP change 2014-16



Is internet-based skill development an equalizing 
force for economic opportunity?



Takeaways

• Rich gets richer dynamic in online skill development.
• Digital divide in:
• Internet Access
• Internet Use

• Censor for real-time measurement of online skill development.



Questions?

Measuring Professional Skill Development in US Cities Using Internet 
Search Queries

Shagun Jhaver, Justin Cranshaw, Scott Counts

@shagunjhaverjhaver.shagun@gatech.edu



Summary

• Use of Bing for Professional Skill Development.
• 400 US Cities
• 5 years period: 2012-16
• Relate skill searches in each city to its GDP & unemployment


