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ABSTRACT

Stages of Diversification*

This Paper studies the evolution of sectoral labour concentration in relation to
the level of per capita income. We show that various measures of sectoral
concentration follow a U-shaped pattern across a wide variety of data sources:
countries first diversify, in the sense that labour is spread more equally across
sectors, but there exists, relatively late in the development process, a point at
which they start to specialize again. We introduce a model with endogenous
costs of trading internationally that provides an explanation for this new
empirical fact. The model highlights a trade-off between the benefits of
diversification in the context of high trading costs, and the benefits of
specialization in a Ricardian sense.
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NON-TECHNICAL SUMMARY

This Paper characterizes the pattern of sectoral labour diversification along
the development path. Using data from a variety of sources covering a wide
cross-section of countries, we provide new and robust evidence that
economies grow through two stages of diversification. At first, labour is
allocated increasingly equally between sectors, but there exists a level of per
capita income beyond which the sectoral distribution of labour inputs starts
concentrating again. In other words, the sectoral concentration of labour
follows a U-shaped pattern in relation to per capita income.

At early stages of development, countries are usually specialized in exploiting
their endowments of natural resources and several theories suggest that their
priority should be to diversify out of extreme specialization. For example,
simple arguments based on the law of large numbers would stress that
diversification can help to dampen the aggregate effects of sector-specific
shocks. Similarly, in the context of high trading costs a country where
consumers display a taste for diversity might find it efficient to open new
sectors domestically rather than import desired goods at a high cost. As
productivity rises, the range of goods for which it is efficient to produce
domestically increases and the economy diversifies.

On the other hand, there is now a substantial body of literature emphasizing
important reasons for sectoral specialization or agglomeration to occur. When
external to the firm, increasing returns to scale in aggregate production can
make it efficient for factors of production to concentrate in one or a few sectors
and generate faster long-run growth. In the economic geography literature, the
presence of pecuniary externalities (‘demand linkages’) and costly trade make
it optimal for monopolistic competitors to cluster since their profits increase in
local expenditures, which are themselves a positive function of the number of
local firms. The idea that transport costs fall with better technologies tends to
reinforce the mechanism, as the demand linkages effect is decreasingly
mitigated by the incentive to be located close to demand. Thus, activity in
integrated economies tends to be agglomerated. Such geographic clustering
or agglomeration would naturally translate into highly observed degrees of
sectoral concentration. Similarly, Ricardian trade theory predicts that open
economies ought to specialize in producing a specific range of goods - so that
open economies ought to be relatively more specialized.

Thus, theory is ambiguous as to how measures of sectoral diversification
should evolve as countries grow, although heuristically, the force of
diversification is probably more at play amongst low-income countries and the
force of concentration amongst richer economies. The findings in this Paper
are consistent with this view. Indeed, both sets of theories seem to be at play,
at different points in the development process: sectoral labour diversification



goes through two stages, at first one of increasing diversification and later one
of increasing concentration.

Our result is an extremely robust feature of the data. The non-linearity holds
above and beyond the well known shift of factors of production from
agriculture to manufacturing and on to services. It holds within countries as
well as across countries, for a variety of levels of disaggregation and data
sources. The turnaround point is estimated to occur quite late in the
development process. Thus, increased specialization in rich countries,
although a significant and widely documented development, is no more than
the tip of the iceberg: countries diversify over most of their development path.

We propose a model where our stylized fact results from the interaction of
exogenous productivity increases and endogenous trading costs. Our (small)
open economy benefits from ‘catch-up’ growth, so that (relative) productivity
rises at an exogenous but declining rate. Concurrently, the economy uses a
proportion of its resources to invest in infrastructures that make trade less
costly. In early stages, the former effect dominates, so that it is optimal to
open new sectors rather than to import the goods at a high cost. This
translates into observed diversification, as standard measures of
concentration fall for a given level of trading costs. However, as the country
grows the second effect becomes increasingly important, until it actually
dominates and the number of sectors falls again by virtue of a standard
Ricardian argument. As a result, observed measures of concentration rise.
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$�� A"#' ���� ���������  ������ � ����� �� ��
���� /��� �� ��� ��
��� 	���	 �� ���&&��&����� ��� �		�/ � &������ ���� �� ��� �  �� ��� ��
���  �� �� ��� ������ �����
�����,:
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�� �	�	
��
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 ����� ��
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��
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:�� �	� �� ���� ���� ��� !)('A �� ��� 9���&�� 	���	 �� ���&&��&����� 1������� *,93,
$��� ���� ����� ��� 5:BB�5::B  �����, ���	� ���% ��� �� ��	�����	%  ��� 0��	��% ��� �����
������&� � 	������� ���% /�		  ������ ���������	 ��
���� ����� �� ��� ���	�,

;��� ��� ������� E��&��� 15::53,
<����� ���  �� �� ��� ������ ���� ���� ������ ��� F���� ��	% �?���� �� 5::*� ��

��� ��� ��� 	�� %��� �� ����	�
	� ���� ��� 
��� ��� (�A ��� ��� !)('A ������ ���
�� 
� ��������� � ���� ���� �? 	��� ��  ��� /�% ��� �  �� ���	 �� ��� ���� � ��	�����	%
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43�� �	� ��� ��� ���� �� ��� 	��&�� ����� �� �� 	�%����� ��� ��� ���	� /��� ���%
���	�� �� ���� �
������ ���& ��� F��.����	 ����?, $��� ���	� ��� ����	�
	� � ��
��0���,
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�������% ��� �� � �� ��� ��	������� , �� ���� �� /������������% ��������
�,�, � ����� �
������ 
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��� /���� �� �� ��������� ���	����& ����	� ��& ��������,

� ���.��		%� /�  �������� ��� ���� ����� �
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� ��	��� ���������	 �� 
�� ��������
�� �	�	
��
��	 �	 �	���� =�� ��� ���������	 �� �	 ����
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��
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44=�� 
�� "A� ��
���
� � � ���� ��� ��� !)('A ������ � � ��� ��� ��� ��� A"#'
������ � � ���, �� �� �� ������ �������	 � � ��� ���, "��� �������	� &���� ��� ���&� ��
������ �� ��� ����� �� � ��� ���� /���� �	 � ��� �/�% ���� ��� ��		�/��& �������	, $��
���	� ��� ��� ������� �� ��� ������ �� ��� ������ �������	 ��� ��� ���
�� �� �
�� 	�,
$�� �������� � ������		% �0����	��� �� � E����	 �������� /��� � GD��H �� ������&�	��
E����	,

45$�� ����� �����& .&��� ��� ��� F��.����	 ����? 	��� ���	�� ��� ��� ����	�
	� � ��
��0���,
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����� ���&�	% �� ��� 	���	 �� ������ ������� 
% (��	��� �� 5::*,46 (� �����
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����	�������% ���	� ��		  �����	 ������		��& ��� ��� 	���	 �� � ����� 
�����
��  ����������% &��/��� ��� ��� ���� ���� � ���� � ��	% �  ��� �  ��?��
������ �� ��� �?���� �� ���� ��� ���,66 $����� �� ��� �����?� �� ��� ����	
��� ��	��� �� ����� �� ��� ����&����	% �� 
��� ���� ��� ��� ��� ���
���� ��  ��������� �� ���	� /���� ���� �@�����& �@��� �� ��� �?���� ��  ��
���	�2�����, F����� /� ������ �� 	% ����������� 
��/��� � �� ��� �	��
�������� ���& ����� ��	��� � ���� ���	� 
� ��&� 1	�/3 
����� �� 	�/
1��&�3 ���� ��� ���� � /�		 � ��&� 1	�/3  ��������� �� ���	 ����, ��
���� �� �?�&���� ��� ���� ��������� ������ �� ��� �?���� �� ���� ���
���� ��D�����& � ������%< G������	H ��&��� �� � ���� /����  �����	 ��
�		 	���	 �� �&&��&���  ����������% ��� �� �		  ���� �� ����,
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% ��&����& ��� 	����� �� � �� �� &�����% �����
	��
��� � ������% �2� ������� 
%  � �	����� ��� ����� /������ ��� ������%
� 	���	������ �� �	���� ��� � ��, $�
	� :  ����� ��� ��&�����, $��
���	� ��� �� 	��� /���  ����; 	��&�� �������� ���� �� 
� ���� �	��� ��
������ � ��� 	���	����� ��������� /��	� ��		 �������� ��� �	��� ����
�� 
� ���� � �� �� �����, !��& ��� .���� ��	�� ���� ��� ��&����� ��
$�
	� :� /� �������� � ������ �� � ������%< �?�&���� ��&��� �� � ����
�� ����%  ���� �� ���� �� ��� �� 	�,67 �� ����  	�� ��� �� 	� 
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�� 	� �������  �������& � /��� � �� �� � �� ��� �	��� ��������,
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�� ��  ��� * ��
���� �/� �
�� 	�, ��&��� 57�5C  ����� ���	� ��� ��� (�A ��� !)('A
��������&�� ����, ����� � �? ����� � �� �������� ���� �� ���� �����		 ����
������������ ������	 �������� ���� �	��� ��������� /��� ��&��� ��&���
��  ����	�2����� �� �		 ������ 	���	 �� ����� �� ��� ���� .&���, ������ ���
���� �� ������	%� � �� �������� ���� �� ������������� ���	��� ���� �	���
��������; ��� �������  ���� � ������ K8�8++ ��� �	��� �������� �&����
���&�	% K6�+++ ��� � �� �������� �� .&��� 57 ��� 59,68 � � ����		��%� ���
	� � �� ��� !������ �� ��� ��������������� ��&� � ����  ��������� �� � ��
��������, $�� � ���� ���� �  ����� /��� ���& ��� F��.����	 ����? �
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�  ������ �� ��� ���� ���� �������� /��� � ��&� ��&��� �� H������	H � ���� ���� ��
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Table 1 - Summary Statistics for the Sectoral Concentration Indices (pooled data) 
 

ILO Obs # of countries # of sectors1 Mean Std. Dev. 
Gini 885 64 9 0.479 0.098 
Herfindahl 885 64 9 0.229 0.071 

UNIDO      
Gini 1556 67 28 0.573 0.102 
Herfindahl 1556 67 28 0.118 0.098 

OECD      
Gini 356 14 20 0.531 0.042 
Herfindahl 356 14 20 0.127 0.018 
 
 
 

Table 2 - Correlation Matrix for the Sectoral Concentration Indices (pooled data) 
 

 Gini 
ILO (885 obs.)  
Herfindahl 0.759 
UNIDO (1556 obs.)  
Herfindahl 0.828 

OECD (356 obs.)  
Herfindahl 0.708 
 

                                                           
1 Maximum number of available sectors used to compute the concentration indices. 
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Table 3 – Non-Parametric Estimates of the Inflexion Point ($) 
 

ILO Gini Herfindahl 
Inflexion Point 9,575 10,450 
Y high* 10,950 10,825 
Y low** 5,875 5,725 

UNIDO   
Inflexion Point 8,675 8,825 
Y high* 6,550 5,075 
Y low** 5,025 8,650 

OECD    
Inflexion Point 9,250 9,175 
Y high* 8,950 8,725 
Y low** 8,375 8,325 
* Interval midpoint income level above which all estimated coefficients on income are 
statistically significant at the 5% level, and positive. 
** Interval midpoint income level below which all estimated coefficients on income are 
statistically significant at the 5% level, and negative. 
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Table 4 - Fixed-Effects Regressions of Sectoral Concentration on Income and 
Income Squared (unbalanced panel)2 

 
ILO Gini Herfindahl 

Income -0.027 -0.021
 (-12.11) (-11.17)
Income2 0.001 0.001
 (11.68) (10.61)
Intercept 0.588 0.314
 (63.23) (40.48)
# of obs. 885 885
# countries 64 64
R-sq 0.275 0.443
Inflexion Point ($) 11,548 11,722

UNIDO   
Income -0.0104 -0.0095 
 (-7.44) (-5.76) 
Income2 0.0006 0.0005 
 (9.14) (5.83) 
Intercept 0.5975 0.1455 
 (134.97) (27.63) 
# of obs. 1556 1556 
# countries 67 67 
R-squared 0.287 0.166 
Inflexion Point ($) 7,980 9,686 

OECD   
Income -0.030 -0.014 
 (-11.67) (-8.60) 
Income2 0.002 0.0007 
 (13.44) (10.00) 
Intercept 0.659 0.184 
 (47.64) (21.49) 
# of Obs 356 356 
# of countries 14 14 
R-squared 0.137 0.121 
Inflexion point ($) 9,639 9,542 

(t-statistics in parentheses) 

                                                           
2 Throughout these tables, the data on per capita PPP income is entered in thousands of 1985 constant US 
dollars to facilitate readability of the numbers. 
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Table 5 - Fixed effects regressions on income  
for Income > estimated inflexion point 

 
ILO Gini Herfindahl 

Income 0.0041 0.0012 
 (7.23) (4.25) 
Intercept 0.402 0.180 
 (51.90) (44.69) 
# of Obs 193 185 
# of countries 22 22 
R-squared 0.071 0.017 

UNIDO   
Income 0.0050 0.0016 
 (15.75) (7.57) 
Intercept 0.4682 0.0645 
 (128.36) (24.74) 
# of Obs 378 276 
# of countries 22 17 
R-squared 0.007 0.0006 
(t-statistics in parentheses)  

 
 

Table 6 - Fixed effects regressions on income 
for Income < estimated inflexion point 

 
ILO Gini Herfindahl 

Income -0.0088 -0.0066 
 (-7.06) (-6.35) 
Intercept 0.530 0.272 
 (80.99) (48.83) 
# of Obs 692 700 
# of countries 59 59 
R-squared 0.251 0.338 

UNIDO   
Income -0.0056 -0.0042 
 (-5.19) (-3.89) 
Intercept 0.6055 0.1403 
 (174.40) (35.52) 
# of Obs 1178 1280 
# of countries 62 65 
R-squared 0.346 0.135 
(t-statistics in parentheses) 
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Table 7 - Between Regressions of Sectoral Concentration on Income and Income 
Squared 

 
ILO Gini Herfindahl 

Income -0.046 -0.042
 (-5.61) (-5.85)
Income2 0.0024 0.0022
 (4.65) (4.86)
Intercept 0.651 0.361
 (27.45)  (17.48)
# of countries 51 51
R-squared 0.435 0.474
Inflexion Point ($) 9,645 9,608

UNIDO   
Income -0.0627 -0.0441
  (-4.99) (-2.94)
Income2 0.0034 0.0023
  (3.89) (2.20)
Intercept 0.7547 0.2532
 (25.09) (7.05)
# of countries 51 51
R-squared 0.393 0.206
Inflexion Point ($) 9,220 9,616
(t-statistics in parentheses)  
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Table 8 – Random-Effects Regressions of Sectoral Concentration on Income and 
Income Squared (unbalanced panel) 

 
ILO Gini Herfindahl 

Income -0.030 -0.022 
 (-13.67) (-11.99) 
Income2 0.0013 0.0009 
 (12.74) (11.02) 
Intercept 0.619 0.314 
 (52.54) (31.14) 
# of obs. 672 672 
# countries 51 51 
R-squared 0.417 0.451 
Inflexion Point ($) 11,789 12,002 

UNIDO   
Income -0.0137 -0.0126 
  (-9.32)  (-6.58) 
Income2 0.0007  0.0006  
  (10.07)  (6.08) 
Intercept 0.6269  0.1711  
 (47.88) (10.89) 
# of obs. 1234 1234 
# countries 51 51 
R-squared 0.392 0.208 
Inflexion Point ($) 9,184 10,718 
(t-statistics in parentheses)  
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Table 9 – Regressions of Trade to GDP Ratios on Gravity Variables 
(between-country estimator) 

 
 ILO UNIDO 

Intercept 1.819 1.439 
 (10.17) (8.70) 
Log Population -0.076 -0.080 
 (-3.43) (-4.10) 
Log Area -0.089 -0.031 
 (-3.70) (-1.38) 
Small country 0.081 0.003 
Dummy (0.73) (0.03) 
Small Island -0.202 -0.092 
Dummy (-1.38) (-0.66) 
Island Dummy 0.034 0.109 
 (0.34) (1.47) 
Landlocked -0.080 -0.052 
Country dummy (-0.99) (-0.59) 
R-Squared 0.442 0.427 
# of countries 137 64 
# of Observations 2984 1482 
(t-statistics in parentheses) 
 
 



Figure 1 - Estimated Curve (non-parametric)
Gini Index - ILO Data
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Figure 2 - Estimated curve (non-parametric)
Gini Index - UNIDO 3-Digit Data
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Figure 3 - Estimated Curve (non-parametric)
Gini Index - OECD data
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Figure 4 - Slope Estimates
Gini Index - ILO Data
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Figure 5 - Slope Estimates
Gini Index - UNIDO 3-Digit Data
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Figure 6 - Slope Estimates - Gini Index 
OECD data
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Figure 7 - Within-country relationship - Gini Coefficient 
ILO Data
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Figure 8 - Within-Country Relationship - Gini Coefficient 
UNIDO 3-Digit Data
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Figure 9 - Within-country relationship - Gini Coefficient
OECD Data
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Figure 10 - Between-country relationship - Gini Coefficient 
ILO Data
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Figure 11 - Between-Country Relationship - Gini Coefficient 
UNIDO 3-Digit Data
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Figure 12:  International  Specialization Patterns 
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Figure 13 - UNIDO 3-Digit Data - Gravity Openness Split
Gini Coefficient
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Figure 14 - UNIDO 3-Digit Data - Gravity Openness Split
Herfindahl Index

0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

0.14

0.15

2800 4800 6800 8800 10800 12800

Income Midpoint

Fi
tt

ed
 G

in
i

Open

Closed

 
 



Figure 15 - ILO Data - Gravity Openness Split 
Gini Coefficient
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Figure 16 - ILO Data - Gravity Openness Split
Herfindahl Index
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