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• How did higher education contribute to 
Scandinavia’s economic development?
• DK, NO, SE: 19th century to early 20th century

• Different types of education, not just level
• Universities, technical institutes

• Law, theology, medicine, engineering, etc.

• Use of novel records of graduate history
• Educational institutions, employers, censuses

• Dissertation: collection of four articles
• A new skills-based measure of human capital

• Different aspects of higher education’s role

PROJECT
IN BRIEF

MORE DETAILS
nickford.com/plan2021



TWIN PURPOSES

To examine the role of higher
education in Scandinavia’s 
economic development

• 1800s: Scandinavia transformed
from ‘poor’ to ‘rich’

• Already high levels of literacy

• Advances in higher education:
• Increase in number of graduates

• Increase in number of courses

To develop and apply new 
techniques for measuring
human capital (education)

• Typical: years of schooling
• Less useful for higher education, 

given differences in skills acquired

• Two improvements:
• type: degree/study

• quality: grades
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• Grade lists
• High school

• University

• Graduate biographies
• DK, NO: 25+ year

reunion yearbooks

• SE: student nations

• Census records
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SOURCE
MATERIALS
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RESEARCH 
QUESTION

How did changes in the 
supply of & demand for 
different types of higher 
education contribute to 
Scandinavia’s economic 
development from the 
nineteenth century 
onwards?

Differences and changes in 
types of education

Supply of skills: who
pursues education

Demand for skills: why
firms hire graduates

Long-term growth: effects on 
technical progress



Education, research and the pursuit of knowledge:
The indirect effects of higher education on Scandinavian 
productivity during industrialisation

THE FOUR
ARTICLES
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DIRECT EFFECTS

INDIRECT EFFECTS

A new measure of human 
capital:
Estimating the returns to 
skills and specialisation

Lessons from Oslo:
Examining social mobility 
after the establishment of 
Norway’s first university 

In the footsteps of 
Chalmers and Ørsted: 
Engineering education in 
Sweden and Denmark

THEORY/MODEL

1 2 3
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How does education drive technical progress and
long-term growth? How did research at Scandinavian 
universities contribute to applied technical advances?

THE FOUR
ARTICLES
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DIRECT EFFECTS

INDIRECT EFFECTS

How can types of higher 
education be incorporated 
into a skills-based model 
of human capital? How 
well does the new 
measure perform relative 
to standard measures?

Who pursued higher 
education? How did the 
supply of graduates 
change over time?

What skills did people
get an education in? Why 
did employers demand 
graduates?

THEORY/MODEL

1 2 3
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1. A NEW 
MEASURE

• Standard estimates of human capital rely on 
aggregate measures: eg. years of schooling
• Some modern examples follow student performance 

using international test systems

• How can returns to higher education be
estimated using individual-level records?

• Starting point: a Mincerian earnings function
• Inclusion of different types of education or skills

• Quality adjustment using student grades

• Application using Danish income records (1916)
• Data: Grade lists, biographies and 1916 census
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2. LESSONS
FROM 
OSLO

• The University of Oslo (UiO) was founded in 1811
• Before, Norwegian students studied in Copenhagen

• University qualifications were a prerequisite for 
various professions

• How did UiO influence educational and social 
mobility in 1800’s Norway?
• What changes can be observed in who went to uni?

• Diff-in-diff comparison of NO & DK cohorts
• Data: grade lists, 1801 census (both NO & DK)

• In progress; expected completion early 2022
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3. CHALMERS
& ØRSTED

• 1829: polytechnical institutes open in DK & SE
• Forerunners to modern-day DTU and Chalmers

• Focus on training engineers: higher education with an 
industrial focus

• How did Denmark’s and Sweden’s industrial 
structures affect the demand for different 
types of engineering skills?
• Why did employers begin to hire graduates rather 

than rely on ‘on-the-job’ learning/training?

• Approach: document the factors that shaped
engineering education, engineer employment
• Comparison of effects between DK and SE
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4. THE
PURSUIT OF 
KNOWLEDGE

• Universities: teaching and research institutions
• ‘Just as more autoworkers will produce more cars, 

more researchers and innovators will produce more 
new ideas’ (Jones 2021, 1)

• How did Scandinavian universities (and their 
researchers) influence the technical advances 
that enabled Scandinavia’s growth?

• Ambition: quantification of higher education’s 
effect on Scandinavian productivity growth
• More likely: qualitative exploration of theories/models 

of knowledge production, drawing on biographies

• Many questions, few answers at this stage!
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TIMELINE

Foundations

A new 
measure

Lessons
from Oslo

Chalmers and 
Ørsted

The pursuit of 
knowledge

Dissertation
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SOURCE CRITICISM

2020-21 2021-22 2022-23 2023-24

DATABASE

ARTICLE 1

ARTICLE 2

ARTICLE 3

ARTICLE 4

FINALISE

MIDWAY SEMINAR FINAL SEMINAR



KEY RISKS AND CHALLENGES

• Information/data gathering
• Delays in access to source 

materials

• Delays in production of database

• Data quality
• Swedish records still to be

assessed (thanks covid!)

• Standard empirical issues
• Disentangling private/public returns

• Good instruments, etc etc
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