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Maren M. Michaelsen1

The Hidden Increase in Wage Inequality: 

Skill-biased and Ability-biased 

Technological Change 

Abstract

This study provides strong evidence for an increase in wage inequality induced by skill-
biased technological change in the UK manufacturing industry between 1991 and 2006. 
Using individual level data from the BHPS and industry level data from the OECD, wage 
regressions are estimated which identify the eff ect of innovative activity on wages – 
the personal innovation wage premium – for university and less educated workers. 
Innovative activity is defi ned by R&D expenditure and patent applications to measure 
innovation input and innovation output, respectively. Using diff erent estimation 
methods for panel data, such as Fixed eff ects, Random eff ects, Mundlak and Hausman-
Taylor models, additionally to pooled OLS allows controlling for both industry-specifi c 
and individual ability. Using R&D expenditure as a measure for innovative activity 
additionally provides evidence for ability-biased technological change while patent 
applications do not support this hypothesis.

JEL Classifi cation: I21, J24, J31, O33

Keywords: Wage inequality; skill-biased technological change; ability-biased 
technological change; United Kingdom
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E [w|Edu = hedu]− E [w|Edu = ledu] �#�

= βhedu− βledu+ μ1 (E [θ1|Edu = hedu]− E [θ1|Edu = ledu])
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E [w|Inn = inn1]− E [w|Inn = inn2] ���

= γinn1− γinn2 + μ2 (E [θ2|Inn = inn1]− E [θ2|Inn = inn2]) .
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Standardisation of ISIC rev.2, ISIC rev. 3, SIC 92 and SIC 80 
ISIC-Rev. 2 ISIC-Rev. 3 Standardised Industry 

Classification   
SIC 92* SIC 80 

3 Manufacturing  D Manufacturing  1. Manufacture of Food, 
Beverages and Tobacco 

D. Manufacturing 4 Other manufacturing 
Industries 31 Manufacture of Food, 

Beverages and Tobacco 
  

15 Manufacture of food 
products and beverages 

DA(15,16) Manufacture of 
food products, beverages and 
tobacco 

41/42 Food, drink & 
tobacco manufacturing 
industries 

16 Manufacture of tobacco 
products 

32 Textile, Wearing Apparel 
and Leather Industries 
  
  

17 Manufacture of textiles 2. Manufacture of Textile, 
Wearing Apparel and Leather 
Industries 

DB (17,18) Manufacture of 
textiles and textile products 

43 Textile industry 
 

18 Manufacture of wearing 
apparel; dressing and dyeing of 
fur 

DC (19) Manufacture of 
leather and leather products 

44 Manufacture of 
leather & leather goods 
 

19 Tanning and dressing of 
leather; manufacture of luggage, 
handbags, saddlery, harness and 
footwear 

45 Footwear & clothing 
industries 

33 Manufacture of Wood and 
Wood Products, Including 
Furniture 

20 Manufacture of wood and of 
products of wood and cork, 
except furniture; manufacture of 
articles of straw and plaiting 
materials 

3. Manufacture of Wood and 
Wood Products, Including 
Furniture, Paper and Paper 
Products, Printing and 
Publishing 
 

DD (20) Manufacture of wood 
and wood products 

46 Timber & wooden 
furniture industries 

34 Manufacture of Paper and 
Paper Products, Printing and 
Publishing 
  

21 Manufacture of paper and 
paper products 

DE (21,22) Manufacture of 
pulp, paper and paper products; 
publishing and printing 

47 Manufacture of paper 
& paper products; 
printing & publishing 22 Publishing, printing and 

reproduction of recorded media 
35 Manufacture of Chemicals 
and Chemical, Petroleum, 
Coal, Rubber and Plastic 
Products 
  
  

23 Manufacture of coke, refined 
petroleum products and nuclear 
fuel 

4. Manufacture of Chemicals 
and Chemical, Petroleum, 
Coal, Rubber and Plastic 
Products 

DF (23) Manufacture of coke, 
refined petroleum products and 
nuclear fuel 

11 Coal extraction & 
manufacture of solid 
fuels 
12 Coke ovens 

24 Manufacture of chemicals 
and chemical products 

DG (24) Manufacture of 
chemicals, chemical products 
and man-made fibres 

13 Extraction of mineral 
oil & natural gas 
14 Mineral oil processing 
15 Nuclear fuel 
production 

25 Manufacture of rubber and 
plastics products 

DH (25) Manufacture of 
rubber and plastic products 

25 Chemical industry 

26 Production of man-
made fibres 
48 Processing of rubber 
& plastics 

36 Manufacture of Non-
Metallic Mineral Products, 
except Products of Petroleum 
and Coal 

26 Manufacture of other non-
metallic mineral products 

5. Manufacture of other non-
metallic mineral products 

DI (26) Manufacture of other 
non-metallic mineral products 

24 Manufacture of non-
metallic mineral products 

37 Basic Metal Industries 27 Manufacture of basic metals 6. Manufacture of basic 
metals 

DJ (27,28) Manufacture of 
basic metals and fabricated 
metal products 

22 Metal manufacturing 
31 Manufacture of metal 
goods not elsewhere 
specified 

38 Manufacture of Fabricated 
Metal Products, Machinery 
and Equipment 

28 Manufacture of fabricated 
metal products, except 
machinery and equipment 

7.  Manufacture of Fabricated 
Metal Products, Machinery 
and Equipment 

DK (29) Manufacture of 
machinery and equipment not 
elsewhere classified 

32 Mechanical 
engineering 
processing equipment 

29 Manufacture of machinery 
and equipment n.e.c. 

33 Manufacture of office 
machinery & data 

39 Other Manufacturing 
Industries 
  
  
  
  
  
  

30 Manufacture of office, 
accounting and computing 
machinery 

8 Other Manufacturing 
Industries 

DL (30,31,32,33) Manufacture 
of electrical and optical 
equipment 

34 Electrical & electronic 
engineering 
 

31 Manufacture of electrical 
machinery and apparatus n.e.c. 
32 Manufacture of radio, 
television and communication 
equipment and apparatus 
33 Manufacture of medical, 
precision and optical 
instruments, watches and clocks 

37 Instrument 
engineering 
 

34 Manufacture of motor 
vehicles, trailers and semi-
trailers 

DM (34,35) Manufacture of 
transport equipment 

35 Manufacture of motor 
vehicles & parts thereof 
 

35 Manufacture of other 
transport equipment 

36 Manufacture of other 
transport equipment 

36 Manufacture of furniture; 
manufacturing n.e.c. 

DN (36,37) Manufacturing not 
elsewhere classified 
 

49 Other manufacturing 
industries 

37 Recycling 
* SIC92 is given at the 4 digit level in BHPS. The numbers in brackets are the first two numbers of each classified group. 
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��� �����∗∗∗ ������∗∗∗ �����
������� �������

����� ���	�
��	�� �	 ���	������� ∗∗∗ ��	��� ���	�
��	�� �����
�� ���

����� �	� ����� ��� �	 ��	�� ���������	� ��� �	������� ��� ���

��	�����

��� ��	��� ������ ��	��� !�����	"#�$���

!����� ��������	 %�&%'∗∗∗ %��(&∗∗∗ %�(&�∗∗∗ %�&)*∗∗∗ %�(�(∗∗∗ %�&+�∗∗∗ %�,(*∗∗∗ %�')&∗∗∗
-%�%��. -%�%�). -%�%&�. -%�%&). -%�%&�. -%�%(&. -%���(. -%���*.

�/0 �1� %��++∗∗∗ %��)&∗∗∗ %��**∗∗∗ %��&)∗∗∗ %��%&∗∗∗ %�%2'∗∗∗ %��%*∗∗∗ %�%2,∗∗∗
-%�%�). -%�%�). -%�%&,. -%�%&,. -%�%(%. -%�%(%. -%�%�2. -%�%�+.

!�×�/0 �1� 3 %�&,+∗∗∗ 3 %��2%∗∗∗ 3 %�&%&∗∗ 3 %�&%2∗∗∗
-%�%*�. -%�%,&. -%�%2*. -%�%'%.

4��������	 "%�%%% "%�%%� "%�%%& "%�%%& "%�%%� "%�%%& "%�%%% "%�%%%
-%�%%&. -%�%%&. -%�%%&. -%�%%&. -%�%%&. -%�%%&. -%�%%�. -%�%%�.

5����� "%�&'*∗∗∗ "%�&'*∗∗∗ "%�&,2∗∗∗ "%�&,+∗∗∗ "%�&,,∗∗∗ "%�&,,∗∗∗ "%�&,(∗∗∗ "%�&,(∗∗∗
-%�%%). -%�%%). -%�%�(. -%�%�(. -%�%�(. -%�%�(. -%�%&%. -%�%&%.

#�	��� %�%%&∗∗∗ %�%%&∗∗ %�%%(∗∗∗ %�%%(∗∗∗ %�%%(∗∗∗ %�%%(∗∗∗ %�%%&∗∗∗ %�%%&∗∗∗
-%�%%�. -%�%%�. -%�%%�. -%�%%�. -%�%%�. -%�%%�. -%�%%�. -%�%%�.

#�	���2 "%�%%%∗∗∗ "%�%%%∗∗∗ "%�%%%∗∗∗ "%�%%%∗∗∗ "%�%%%∗∗∗ "%�%%%∗∗∗ "%�%%%∗∗∗ "%�%%%∗∗∗
-%�%%%. -%�%%%. -%�%%%. -%�%%%. -%�%%%. -%�%%%. -%�%%%. -%�%%%.

&'"++ ����$��� %�%,&∗∗∗ %�%,&∗∗∗ %�%**∗∗∗ %�%*(∗∗∗ %�%*(∗∗∗ %�%*(∗∗∗ %�%(+∗∗∗ %�%(+∗∗∗
-%�%%+. -%�%%+. -%�%�%. -%�%�%. -%�%�%. -%�%�%. -%�%%2. -%�%%2.

++" ����$��� %��))∗∗∗ %��),∗∗∗ %��%)∗∗∗ %��%,∗∗∗ %��%'∗∗∗ %��%'∗∗∗ %�%2,∗∗∗ %�%2,∗∗∗
-%�%%+. -%�%%2. -%�%�%. -%�%�%. -%�%�%. -%�%�%. -%�%%2. -%�%%2.

6	��	 ���7�� %��%*∗∗∗ %��%'∗∗∗ %�%**∗∗∗ %�%**∗∗∗ %�%**∗∗∗ %�%**∗∗∗ %�%&*∗∗∗ %�%&*∗∗∗
-%�%%). -%�%%). -%�%%2. -%�%%2. -%�%%2. -%�%%2. -%�%%). -%�%%).

������� %�%2,∗∗∗ %�%2'∗∗∗ %�%)%∗∗∗ %�%)%∗∗∗ %�%)�∗∗∗ %�%)�∗∗∗ %�%,�∗∗∗ %�%,�∗∗∗
-%�%%). -%�%%). -%�%%+. -%�%%+. -%�%%+. -%�%%+. -%�%%). -%�%%).

8������	 %�%�*∗∗ %�%�*∗∗ %�%�� %�%�� %�%�& %�%�& %�%�)∗∗∗ %�%�)∗∗∗
-%�%%). -%�%%). -%�%%2. -%�%%2. -%�%%2. -%�%%2. -%�%%,. -%�%%,.

!����� ������ "%�%&+∗∗∗ "%�%&+∗∗∗ "%�%�(∗∗∗ "%�%�(∗∗∗ "%�%�(∗∗∗ "%�%�(∗∗∗ "%�%�%∗∗∗ "%�%�%∗∗∗
-%�%%(. -%�%%(. -%�%%(. -%�%%(. -%�%%(. -%�%%(. -%�%%(. -%�%%(.

9�� (%"(+ %���,∗∗∗ %���,∗∗∗ %���*∗∗∗ %���*∗∗∗ %���'∗∗∗ %���*∗∗∗ %��%*∗∗∗ %��%(∗∗∗
-%�%%2. -%�%%2. -%�%�%. -%�%�%. -%�%�%. -%�%�%. -%�%%2. -%�%%2.

9�� *%"*+ %��*�∗∗∗ %��*�∗∗∗ %��**∗∗∗ %��**∗∗∗ %��*,∗∗∗ %��*'∗∗∗ %��&)∗∗∗ %��&)∗∗∗
-%�%%+. -%�%%+. -%�%�&. -%�%�&. -%�%�&. -%�%�&. -%�%��. -%�%��.

9�� '%",* %�%+2∗∗∗ %�%++∗∗∗ %����∗∗∗ %���&∗∗∗ %���'∗∗∗ %���*∗∗∗ %�%22∗∗∗ %�%22∗∗∗
-%�%�%. -%�%�%. -%�%�'. -%�%�'. -%�%�'. -%�%�'. -%�%�'. -%�%�'.

8�	���	� &��('∗∗∗ &��',∗∗∗ ��+�(∗∗∗ ��+&,∗∗∗ ��2+2∗∗∗ ��+%'∗∗∗ ��,),∗∗∗ ��,2'∗∗∗
-%�%(�. -%�%(�. -%�%**. -%�%*'. -%�%**. -%�%*'. -%�%'(. -%�%'(.

�����	�� ������� :�� :�� :�� :�� :�� :�� :�� :��
����� ������� :�� :�� :�� :�� :�� :�� :�� :��
:��� ������� :�� :�� :�� :�� :�� :�� :�� :��

� �*&*) �*&*) �*&*) �*&*) �*&*) �*&*) �*&*) �*&*)
5 &*, &*2 3 3 3 3 ), )'
 %�%%% %�%%% %�%%% %�%%% %�%%% %�%%% 3 3

�2 %�*'' %�*') %�*%2 %�*�% %�*�% %�*�� 3 3

8��2 3 3 ((%% (()% (*(� (*2& *�'' *�)+

����� ���	���� ������ �	 ���	������� ∗,∗∗ �	� ∗∗∗ ��	��� ���	�
��	�� ����� �� ��; '� �	� �%� ����������$� �2 �����	�� �������;
+ ��������	�� �	� �' $��� ������� �	�������
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������� ���� ∗∗∗ ���!�∗∗∗ �� �"∗∗∗ �� ��∗∗∗ �� �#∗∗∗ �� �"∗∗∗ ��"!�∗∗∗ ��"#$∗∗∗
%�����& %����#& %�����& %����'& %�����& %����$& %����#& %����#&

(������ ��� �∗∗∗ ����'∗∗∗ ����!∗∗∗ ����!∗∗∗ ���!)∗∗∗ ���)#∗∗∗ ����"∗∗∗ ���$'∗∗∗
%�����& %�����& %����#& %����"& %����$& %����!& %����!& %�����&

�
×(������ * ���$�∗∗∗ * ����'∗∗∗ * ���##∗∗∗ * ���"�∗∗∗
%���"$& %���)#& %���$#& %���"#&

(�������� ���� ∗∗∗ ���� ∗∗∗ ����$∗∗∗ ����$∗∗∗ ����$∗∗∗ ����$∗∗∗ ����)∗∗∗ ����)∗∗∗
%�����& %�����& %�����& %�����& %�����& %�����& %�����& %�����&

+�	��� ����'"∗∗∗ ����'"∗∗∗ ����"'∗∗∗ ����"'∗∗∗ ����"�∗∗∗ ����"�∗∗∗ ����#)∗∗∗ ����#)∗∗∗
%����)& %����)& %���� & %���� & %���� & %���� & %�����& %�����&

������ �����∗∗ �����∗∗ ���� ∗∗∗ ���� ∗∗∗ ���� ∗∗∗ ���� ∗∗∗ �����∗∗∗ �����∗∗∗
%�����& %�����& %�����& %�����& %�����& %�����& %�����& %�����&

������2 ������∗∗∗ ������∗∗∗ ������∗∗∗ ������∗∗∗ ������∗∗∗ ������∗∗∗ ������∗∗∗ ������∗∗∗
%�����& %�����& %�����& %�����& %�����& %�����& %�����& %�����&

�#�!! �	,������ ���"#∗∗∗ ���"#∗∗∗ ���'#∗∗∗ ���'#∗∗∗ ���'#∗∗∗ ���'#∗∗∗ ���'�∗∗∗ ���'�∗∗∗
%�����& %�����& %�����& %�����& %�����& %�����& %����$& %����$&
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