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Key points
1829� two polytechnic institutes open

Chalmers University of Technology

Technical University of Denmark �DTU�

To what extent did the socioeconomic
backgrounds of the students of Chalmers and
DTU differ (if at all)?

Did changes in entry requirements and course
offerings affect cohort composition?

Sources: graduate biographies �1829�1929�

CHALMERS & ØRSTED
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Chlmers
Endowment from the estate of William
Chalmers (✝ 1811�

An industry school for poor children who could
read and write

Emphasis on scientific education as
necessary for new technology

Evolved into an institute of higher education
during 1800's

Granted university status in 1937

DTU
A spin-off from the University of
Copenhagen

Shared staff and resources

First director: physicist HC Ørsted

Anchored in academic traditions

Theoretical rather than practical

High school exam as prerequisite

Significant changes in 1890's: new campus,
new courses

THE TWO INSTITUTES
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RESEARCH QUESTION

Institutionl differences

Did DTU attract relatively more
students from 'elite' backgrounds
than Chalmers?

Brriers to eduction

To what extent did capacity
constraints and entry
requirements influence who
pursued technical education?

Qulity of eduction

To what extent did changes in
courses and investment in
teaching and facilities shape
student cohorts?

To wht extent did the socioeconomic bckgrounds
of the students of Chlmers nd DTU differ (if t ll)?
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A stndrd story
Estimating the returns to education is often complicated
by 'unobserved' individual characteristics

Where education is an elite pursuit, we risk conflating
effects of social status and effects of education

An elite problem
If changes in access to and/or quality of education
influence the socioeconomic composition of cohorts,
this might bias (overstate) estimates of the gains to
education

MOTIVATION
The relevnce
of student
bckgrounds
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EDUCATIONAL CHANGES

Chlmers

Preparatory 'lower' school
established

DTU

Civil engineering programme
introduced

UCph opens Faculty of Natural
Sciences

1850 →

Chlmers

1882� Chalmers Institute of
Technology

1887� Shipbuilding school
incorporated into Chalmers

DTU

1890� New campus

189� Reorganisation of course:
engineering

1897� First female graduates

1880 →

Chlmers

1911� First professors

1917� First female graduates

1917� High school exam as
prerequisite

DTU

1916� Doctorate in engineering
(Doctor technices) introduced

1910 →
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Nilsson Rudolf. Graduated 1920. Born in Åryd, Kronoberg county, 15 Aug.
1892, to landholder Karl August N. and Ingrid Olsson. � Employed at the
tramways in Gothenburg; moved to the USA after a few years, where he
worked as an architect in Chicago.
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Probit results
by HISCO
mjor group
(reltive to
Chlmers,
1890–1929)

RESULTS
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Dependent variable: Probability of
graduate coming from household in
each HISCO major group
(columns). DTU evaluated relative
to Chalmers. Robust standard
errors reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01
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Chlmers:
Entry
requirements
nd HISCO
(probit,
1910–1929)

RESULTS
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Dependent variable: Probability of
graduate coming from household in
each HISCO major group
(columns). Chalmers evaluated
relative to DTU. Robust standard
errors reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01

  STEM �      �
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DTU: Course
reorgnistion
nd HISCO
(probit,
1890–1910)

RESULTS
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Dependent variable: Probability of
graduate coming from household in
each HISCO major group
(columns). DTU evaluated relative
to Chalmers. Robust standard
errors reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01

  STEM �      �
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Degree
differences
nd HISCO
mjor groups
(DTU, probit,
1829–1929)

RESULTS

Chemical �   � � � � 
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Dependent variable: Probability of
graduate coming from household in
each HISCO major group
(columns). Baseline degree is civil
engineering. Robust standard
errors reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01

  STEM �      �
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Hedlines

Results

Similar mix of student
backgrounds by 1929

Reforms at DTU
coincided with growth
in graduate numbers

Implictions

Larger student cohorts
no less elite!

No effect �?� of access
and quality on cohort
composition

Future work

To what extent can
differences in
employment outcomes
be observed between
Chalmers and DTU?

CHALMERS & ØRSTED
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Extr slides

MENU

OPEN

Strt Student totals HISCO data Maps DTU degrees End

Full HISCO/HISCLASS OLS DTU � HISCO* Probit Inverted: DTU � HISCO Probit

Chalmers: Entry requirements OLS Original* Probit Extended Probit, 1890�1929

DTU� Reorganisation OLS Original* Probit Extended Probit, 1890�1929 Degrees*
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Compring
mesures of
household
sttus
OLS results,
1890–1929
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log)
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Dependent variable:
HISCO/HISCLASS value of
household. Robust standard errors
reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01
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Probbility
of being 
student of
DTU given
household
Probit results,
1890–1929
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Dependent variable: Probability of
graduate being a student of DTU
(relative to Chalmers). Baseline
HISCO major group is Production
and related workers. Robust SE's
reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01
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Chlmers:
High-school
exm nd
HISCO
minor group
OLS results,
1890–1929
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Dependent variable: HISCO minor
group value (two-digit code).
Robust standard errors reported in
parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01

  Chalmers only Chalmers relative to DTU
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DTU: Course
chnges
nd HISCO
minor group
OLS results,
1890–1910

DTU      

�      

�      

DTU � �       

DTU � �       �

Distance to inst (km log) � � � �

Born outside Nordics � � � �

Constant    

R    

RMSE    

��

***

��

�� ��

��
**

��

��

��

�� �� �� ��

�� ��
**

��
**

��

***

��
***

��
***

��
***

��



Dependent variable: HISCO minor
group value (two-digit code).
Robust standard errors reported in
parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01

  DTU only DTU relative to Chalmers
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Chlmers:
Entry
requirements
nd HISCO
(probit,
1890–1929)
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Dependent variable: Probability of
graduate coming from household in
each HISCO major group
(columns). Chalmers evaluated
relative to DTU. Robust standard
errors reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01
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DTU: Course
reorgnistion
nd HISCO
(probit,
1890–1929)

EXTRA

DTU � � �  � �

� �   �  �

� � �   � 

DTU � �


 � �   

DTU � �


  � � � 

Distance to
inst (km log)

�  � � � �

Born outside
Nordics

     �

Constant � � � � � �

Pseudo R      

Num obs      

***

�� �� �� �� �� ��

�� ��

*

�� �� ��

*

��

��
**

�� ��
*

�� �� ��

**

�� �� �� �� ��
*

��

**

��

**

�� �� �� �� ��

***

�� �� ��
***

��
***

��
***

��

***

��

***

��

**

�� �� �� ��

***

��
***

��
***

��
***

��
***

��
***

��



Dependent variable: Probability of
graduate coming from household in
each HISCO major group
(columns). DTU evaluated relative
to Chalmers. Robust standard
errors reported in parentheses.
* p � 0.1, ** p � 0.05, *** p � 0.01

  STEM �    �

PRIMARY



OPEN

In the footsteps of Chlmers nd Ørsted Key points The two institutes Student totals

Research question Motivation Educational changes Source material Maps Data

Results DTU degrees Headlines

Extr slides HISCO/HISCLASS OLS Inverted: DTU � HISCO Probit Chalmers: OLS

Chalmers: Extended Probit, 1890�1929 DTU� OLS DTU� Extended Probit, 1890�1929


